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Foreword 
Just a few of the features . . . The World Health Orga¬ 
nization has targeted two major infectious diseases for 
extinction by the year 2000. One is guinea worm dis¬ 
ease (dracunculiasis), caused by a parasite that affects 
10 million people in Asia and Africa annually. The other 
is poliomyelitis, a more familiar disease to Westerners— 
especially those old enough to remember the merciless 
summertime epidemics of the 1940s and ’50s—before a 
vaccine was available. But in many parts of the world, 
polio is still a major crippler and killer. The effort now 
under way to make polio one of the next two diseases 
consigned to the history books is the subject of the open¬ 
ing feature article in this volume. (Next year the Annual 
will report on the progress of the campaign to eradicate 
guinea worm disease.) 

There are many people who equate a diagnosis of 
cancer with a death sentence and the treatments—i.e., 
radical surgery, chemotherapy, and radiotherapy—with a 
fate worse than death. That is unfortunate. The feature 
article “Breast Cancer in Perspective” stresses that con¬ 
tinuing intensive research has made possible both early 
diagnosis and effective treatment of the cancer women 
fear most. Often, however, the information they get 
comes from scattered news reports that are difficult to 
fit into a whole picture. The intention here is to provide a 
framework for more critical understanding of the scientific 
findings that are reported in the news and a basis for 
appropriate self-care. Probably, if the facts were widely 
known and if women were encouraged to act on them, 
the breast cancer death rate could be halved. 

A true medical miracle of our time is the cure of 
childhood cancer—a triumph made possible by children 
whose families have allowed them to participate in daring 
human experiments. But while treatment benefits have 
been evident for years, only now are physicians learning 
that some cured patients may experience physical and 
psychological complications—sequelae that were previ¬ 
ously unforeseen. “Children with Cancer: Odds in Their 
Favor” examines both the miracle of the cure and the 
potential problems facing young cancer survivors. 

“Nowhere a Promised Land,” describing the plight of 
refugees and “internally displaced” people, was completed 
well before Iraq invaded Kuwait on Aug. 2, 1990. Its mes¬ 
sage, however, is all the more poignant in light of what 
has become the world’s latest refugee crisis. The article 
makes it quite clear that historically the world community 
has been ill-equipped to meet the needs of uprooted 
people. Indeed, by the end of August there were no 
fewer than 100,000 suddenly homeless victims of Iraqi 
aggression—Kuwaitis, Egyptians, Turks, Palestinians, In¬ 
dians, Pakistanis, Bangladeshis, Sri Lankans, Filipinos, 
and others—subsisting in squalid desert encampments in 
unrelenting heat. Sorely lacking were medical aid, food, 
water, shelter, and, perhaps most notable of all, human 
compassion. The president of the Paris-based Medecins 
sans Frontieres (Doctors Without Borders) described the 
situation facing the “hostages of the desert” as one that 
was “unparalleled” in his 20 years as a medical relief 
worker. Even well-off people, he noted, had been reduced 
to a level of mere subsistence literally overnight. At this 
writing, no one knows how or when the present situation 
will be resolved. Already the human toll is immeasurable. 

Human health is not the only topic addressed in these 
pages. “Healing Pooch and Puss—from Angst to Ulcers” 
looks at “alternative therapies” for human ailments that 
are now benefiting veterinary medicine. Acupuncture and 
homeopathic remedies are examples; they have cured 

vomiting in poodles, diarrhea in felines, and lameness in 
horses. More surprising, however, is that a wide range of 
animal behavior problems—e.g., separation anxiety and 
aggressiveness—are now being treated with remarkable 
success by a new kind of specialist: the pet psychologist. 

Medical news from A to Z ... An express purpose of 
the alphabetically organized “World of Medicine” (pages 
229-415) is to put health-related stories covered in the 
media in the past year in perspective. This is no easy 
task, considering that each day brings reports of new 
methods of treatment, new diagnostic techniques, and 
new causes for alarm and anxiety—about environmental 
threats to health, what is (or is not) safe to eat, and what 
constitutes a healthy life-style. The Annual, therefore, 
turns to authorities—physicians and medical scientists 
who are among the most knowledgeable in their fields— 
to evaluate “breakthroughs” and assess risks. 

We always try to report on matters that seem to be 
much on the minds of the public. Thus, this volume in¬ 
cludes a report that reviews the evidence to date linking 
cholesterol to heart disease, examining recent and con¬ 
troversial findings; an assessment of the very popular 
very low-calorie liquid-formula diets; and Special Reports 
on electromagnetic fields and human health and the 
ethical implications of the massive and costly scientific 
project to map the entire human genome. Several “World 
of Medicine” articles have as their focus socioculturally 
induced health problems. Some people, for example, be¬ 
come “addicted” to shopping as a way to fill an emotional 
void or defend against deeper psychological problems. 
Others desperately seek to alter their appearance, having 
repeated cosmetic surgery, often with a disastrous out¬ 
come. Still others develop life-threatening eating disorders 
in their effort to achieve a standard of slimness projected 
by the media. 

Of course, daily developments in the field of medicine 
mean that there have been important advances since this 
text was prepared. Our “AIDS” report, for example, covers 
developments through the June 1990 Sixth International 
Conference on AIDS. To be sure, subsequent progress 
and consequential issues concerning acquired immune 
deficiency syndrome that have not been addressed in this 
volume will be included in the 1992 Annual. 

Information you can use . . . The principal aim of the 
14 articles that constitute the “Health Information Update” 
(pages 416-481) is to reflect current medical practice and 
thinking, providing information for the layperson that is 
both instructive and useful. 

Special thanks . . . Considerable gratitude is owed to 
the following individuals who lent their time and expertise 
to review manuscripts: George P. Canellos, Chief, Divi¬ 
sion of Clinical Oncology, Dana-Farber Cancer Institute, 
Boston; Stephen Lock, Editor, British Medical Journal, 
London; and George H. Pollock, Ruth and Evelyn Dunbar 
Distinguished Professor of Psychiatry and Behavioral Sci¬ 
ences, Northwestern University Medical School, Chicago. 
The editors also wish to acknowledge the tremendous 
assistance provided by Encyclopaedia Britannica picture 
editor Katharine W. Hannaford, who met with the author 
of the feature article “Do Frescoes Make You Faint?” in 
Florence and served as a translator when Italian resources 
were consulted in the editing of the article. 

Finally . . . We hope this is a book that will help read¬ 
ers keep pace with the exciting developments in medicine 
and health today. I have mentioned only a few of the 
articles contained in the pages that follow; turn the page 
for the complete contents. 

^(bcrx/y/Asiy- 

Editor 
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Conquest of a Crippler 

by Donald R. Hopkins, M.D., M.P.H. 

Following the global eradication of smallpox in 1977, public health authori¬ 

ties began to consider other diseases that might also be eliminated from the 

face of the Earth. A little over a decade later, the World Health Organization 

(WHO) selected two diseases as the next targets: guinea worm disease, or 

dracunculiasis, caused by a particularly loathsome, crippling parasite and 

affecting some 10 million persons annually in parts of Asia and Africa, 

and poliomyelitis. 

In 1988 an International Task Force for Disease Eradication was estab¬ 

lished under a grant from the Charles A. Dana Foundation to the Carter 

Center of Emory University in Atlanta, Georgia. The charge was to system¬ 

atically evaluate potentially eradicable diseases. Members of the task force, 

which included scientists and representatives from the Dana Foundation, 

WHO, UNICEF, the United Nations Development Program, the World Bank, 

the U.S. Centers for Disease Control (CDC), the Institute of Medicine, the 

Swedish Academy of Sciences, the Carnegie Corporation of New York, the 

Rockefeller Foundation, and others, agreed that guinea worm and polio¬ 

myelitis, or polio, were the two diseases most vulnerable to the kind of 

concerted global campaign that banished smallpox, given the tools that are 

currently available. 

The task force also considered six other diseases (measles, rabies, river 

blindness, tuberculosis, leprosy, and yaws) in its first two meetings. The 

eight diseases were considered partly because each was already being pro¬ 

moted for eradication in some way or other. It was concluded that though 

none of the other diseases appeared to be eradicable at present, even now 

it should be possible to eliminate urban rabies and the blindness caused 

by the parasite responsible for onchocerciasis (river blindness), though not 

the infection itself, and to interrupt the transmission of yaws, a disfiguring 

bacterial infection spread by skin-to-skin contact among children in tropical 

areas where hygiene is very poor. The task force’s first meeting at the 

Carter Center was attended by its founder, former president Jimmy Carter, 

who pledged his personal support in enlisting the cooperation of leaders of 

countries where major disease-eradication efforts are to be focused. 





Although cruel epidemics of paralytic 

poliomyelitis began only about a century 

ago, sporadic cases are known to have 

occurred as far back as the 16th century 

bc. A carved stone stele from the 18th 

dynasty of ancient Egypt (1570-1842 bc) 

quite clearly depicts an unfortunate polio 

victim with characteristic withering of his 

lower right leg. 

Collection, the Ny Carlsberg Glypothek, Copenhagen 

Donald R. Hopkins, M.D., M.P.H., is 

Senior Consultant to Global 2000, the 

Carter Center. Atlanta, Georgia. 

To appreciate why WHO has targeted polio for global conquest, one 

should know something of its unique history, its control, and the present 

efforts under way to eradicate it. If the current campaign is successful, the 

disease polio will soon join smallpox as one confined to the history books. 

The disease polio 
According to WHO, there are presently an estimated 10 million people 

in the world who have been disabled by polio, and each year another 

250,000 persons are added to this number. Polio is an acute viral infection 

that often causes general symptoms (fever, headache, nausea, tiredness, 

muscle pains and spasms) that may or may not be succeeded by the more 

serious and characteristic flaccid paralysis of muscles in one or more limbs, 

the throat, or the chest. For every infected person who has symptoms, 

however, there are about 100 others who are infected but do not feel or 

appear to be ill. About 2-10% of polio victims—25,000 per year—with 

acute paralysis die. 

Poliomyelitis means “gray marrow inflammation,” referring to the virus’s 

propensity to attack certain cells in the spinal cord and brain stem. The virus 

usually spreads by direct contact, from fecal contamination of food or fin¬ 

gers resulting in oral ingestion of the virus, or through inhalation of droplets 

expelled from the throat of an infected person who is talking, sneezing, or 

coughing. New victims may become ill about 7-14 days after ingesting or 

inhaling the virus. Infected persons may shed the virus from their throats 

for a week, beginning a day or more before suffering any symptoms them¬ 

selves, and may shed the virus in their feces for a month or longer. 

After it is inhaled or swallowed, the poliovirus multiplies in lymph nodes 

of the intestinal tract and spreads throughout the body via the bloodstream 

before it begins its assault on certain nerve cells in the brain and spinal 

cord. The virus can also spread directly in the elongated bodies (axons) of 

peripheral nerves to reach the spinal cord or brain. Human cells have a spe¬ 

cific receptor for this virus that permits them to be infected by it. However, 

why the poliovirus reserves its most devastating effects for specific kinds 

of nerve cells is still unknown. 

Infections may be abortive (without symptoms), nonparalytic (with symp¬ 

toms but no paralysis), or paralytic. The risk of paralytic disease increases 

with increasing age, with pregnancy, or if, during the infection, injections 

are given or surgery is performed, especially tonsillectomy. 

The virus can sometimes be recovered from modern sewerage systems, 

but there is no natural reservoir of infection besides humans. In countries 

with temperate climates, epidemics have a tendency to occur in the summer 

months and in the early fall. There are three main types of poliovirus (types 

I, II, and III), and persons who recover from an infection caused by one type 

are permanently immune to reinfection by that type of virus, regardless of 

whether they had symptoms. 

(Overleaf) World Health Organization 

photograph by Jean-Francois Chretien 

with the collaboration of Terre des 

Homines, Lausanne 

History: ancient Egypt to modern epidemics 

Polio is an ancient disease, although it began to cause outbreaks, or 

epidemics, only toward the end of the 19th century. A well-known stele 
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Candidates for eradication 

disease 
current annual 
toll worldwide 

chief obstacles 
to eradication conclusion 

poliomyelitis 250,000 cases of 
paralytic polio; 
25,000 deaths 

no insurmountable 
technical obstacles; 
increased political 
determination needed 

eradicable 

guinea worm 10 million people 
infected; few deaths 

lack of public and political 
awareness; inadequate 
funding 

eradicable 

yaws and 
endemic syphilis 

2.5 million cases political and financial 
inertia 

could interrupt 
transmission 

onchocerciasis 18 million cases; 
340,000 blind 

high cost of vector control; 
no therapy to kill adult 
worms; restrictions in 
mass use of newly 
available drug ivermectin 

could eliminate 
associated 
blindness 

rabies 52,000 deaths lack of effective way to 
deliver vaccine to wild 
animal disease carriers 

could eliminate 
urban rabies 

measles 2 million deaths 
(mainly children) 

lack of suitably effective 
vaccine for young infants; 
cost; public misconception 
of seriousness 

not now 
eradicable 

tuberculosis 8 million-10 million 
new cases; 
2 million-3 million 
deaths 

need for improved 
diagnostic tests, 
chemotherapy, and 
vaccine and for wider 
application of current 
therapy 

not now 
eradicable 

leprosy 11 million-12 million 
cases 

need for improved 
diagnostic tests and 
chemotherapy; social 
stigma; existence of 
potential animal reservoir 
in armadillos 

not now 
eradicable 

•goal = elimination of transmission—not eradication—because individuals may be infected for 
decades, and the organisms cannot be distinguished from those that cause venereal syphilis 

Adapted from Report of International Task Force for Disease Eradication, Morbidity and Mortality Weekly 
Report, vol. 39, no. 13 (April 6, 1990), p. 211 

The elimination of smallpox from the 

world in 1977 proved that infections 

disease eradication is feasible. An 

international task force that subsequently 

considered eight diseases for possible 

global eradication by the end of the 

20th century deemed that only two were 

realistic candidates for complete conquest: 

guinea worm disease (dracunculiasis) and 

polio. For an eradication campaign to be 

successful there must be international 

cooperation on a vast scale and, 

inevitably, mighty obstacles must be 

surmounted. 

The tiny poliovirus has a unique 

propensity to attack specific nerve cells in 

the brains and spinal cords of humans. 

In some individuals infection causes 

no symptoms; in others symptoms may 

include fever, headache, nausea, and 

muscle soreness; the most serious cases 

are paralytic, and for 2-10% of those 

afflicted the disease is fatal. 

from the 18th dynasty (1570-1342 bc) of ancient Egypt clearly depicts an 

unfortunate priest with a typical paralysis and withering of his lower right 

leg and foot. The mummy of the pharaoh Siptah from the late 19th Egyptian 

dynasty (1342-1197 bc) shows a similarly characteristic deformity of that 

ruler’s left leg and foot. Owing to the sporadic appearance of the infection, 

the absence of epidemics until relatively recent times, and the nonspecific 

nature and infrequency of the acute illness, however, there is hardly another 

recognizable trace of the disease until the 18th century. 

The writer Sir Walter Scott (1771-1832) was rendered lame in infancy 

in Edinburgh by an acute illness that appears to have been polio. In 1789 

a pediatrician in London, Michael Underwood, published the first clear de¬ 

scription of the paralytic disease of infants in a medical textbook. (Polio is 

also known as infantile paralysis.) In the early 19th century, small groups 

of polio-afflicted patients began to be reported in the medical literature, but 

still only as sporadic cases. 

9 
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UPl/Bettmann Newsphotos 

During the summer of 1916, New York 

City was in the grip of a merciless polio 

epidemic; the home of an infected child 

in a particularly hard-hit neighborhood 

was under quarantine. The notice posted 

outside by the Board of Health read: 

"Infantile paralysis is very prevalent in 

this part of the city. On some streets many 

children are ill. This is one of the streets. 

Keep off this street." 

The first epidemics appeared in the form of outbreaks of at least 14 

cases near Oslo, Norway, in 1868 and of 13 cases in northern Sweden in 

1881. Not surprisingly, the idea that the hitherto sporadic cases of infantile 

paralysis might be contagious began to be suggested around the same 

time. That idea was firmly stated by a French physician, Sylvain Cordier, 

in 1888. The next significant epidemic, 10 times larger than previous out¬ 

breaks, with 132 recognized cases, erupted in the United States (Vermont) 

in 1894. During an epidemic of 1,031 cases in Sweden in 1905, Ivar 

Wickman first recognized the spread of disease from nonparalytic cases. 

By then the infection was well on the way from being an obscure, endemic, 

perennial but sporadic occurrence to becoming the familiar periodic epi¬ 

demic phenomenon that was so widely known and feared in North America 

and Europe during the first half of the 20th century. 

During its transformation to an epidemic disease in North America and 

Europe at the turn of the century, polio also began to strike older chil¬ 

dren and adults. This transformation occurred only in those industrialized 

countries that experienced significant improvements in hygiene. In earlier 

times the infection was common, and people were exposed and infected (in 

typically unhygienic environments) at very young ages, when they were less 

likely to suffer permanent paralysis as an outcome. As hygiene improved, 

the certainty of young people of successive generations being exposed to 

the virus was gradually reduced; in the new situation it was not until enough 

susceptible children and adults had accumulated that large numbers of 

cases, or epidemics, resulted when the virus appeared in their communities. 

The pre-19th-century sporadic, obscure pattern of polio still characterizes 

its status in many less developed countries. In fact, polio was not even 

recognized to exist in Third World tropical regions until World War II, when 

10 



susceptible British and U.S. troops stationed in the Philippines and Egypt 

began to come down with the disease. 

The virus identified 

The poliovirus itself was first discovered in 1908 by the Viennese immu¬ 

nologist Karl Landsteiner (who later won the Nobel Prize for Physiology or 

Medicine for his work on blood-typing) and his assistant, Erwin Popper. 

During the next large Swedish epidemic (3,840 cases) in 1911, Carl Kling 

and his colleagues at the State Bacteriological Laboratory in Stockholm 

recovered the poliovirus from healthy carriers as well as paralytic cases. 

In studying several fatal cases from the same outbreak, they found the 

virus in the victims’ throats and in tissues of their small intestines. The 

existence of telltale specific antibodies to the virus circulating in the blood 

of infected persons had been discovered only two years after discovery of 

the virus itself. During the second decade of the 20th century, it became 

known that the number of people who had been rendered naturally immune 

to polio during the epidemics as a result of their having harbored silent 

asymptomatic infections was far higher than the number whose immunity 

was the result of their recovery from overt disease. 

It was two Australian researchers, Franklin Macfarlane Burnet and Jean 

Macnamara, who in 1931 discovered the immunologic difference between 

strains of the poliovirus. Then, after the team of John Enders, Thomas 

Weller, and Frederick Robbins at Harvard Medical School in 1948 showed 

how the virus could be grown in large amounts in tissue culture (they 

shared the Nobel Prize for Physiology or Medicine in 1954 for this advance 

In 1938 children with polio at the 

Warm Springs Foundation in Georgia 

entertained a special visitor, Pres. 

Franklin Delano Roosevelt. After 

Roosevelt was stricken with polio in 

August 1921, which left him paralyzed, 

he became determined to conquer 

his disabilities. At Warm Springs he 

undertook a systematic program of 

therapy that included swimming in the 

town’s mineral waters. Subsequently, 

he established the Warm Springs 

Foundation, a not-for-profit rehabilitation 

center for polio patients, in order to share 

with others the benefits he had derived 

from his own therapy. Although FDR 

never achieved his greatest wish—to be 

able to walk again—his own obvious 

vitality testified that paralysis need not 

preclude an active and productive life. 

UPl/Bettmann Newsphotos 



FDR’s heroic efforts to mobilize the 

American public and the scientific 

community in the fight against polio 

perhaps were best realized in his founding 

of the National Foundation for Infantile 

Paralysis. The March of Dimes was 

NFI P's vastly successful public appeal 

for small contributions. In 1944 dimes 

flooded the White House mail room, 

where nimble-fingered workers counted 

the coins that would mean new strength 

for thousands of polio-afflicted youngsters. 

In 1946 the campaign featured its first 

“poster child, ’’ young, rehabilitated 

Donald Anderson. 

UPl/Bettmann Newsphotos 

in the understanding of the virus), it was a short but painstaking step to the 

announcement by Jonas Salk at the University of Pittsburgh, Pennsylvania, 

of the efficacy of his killed-virus vaccine in 1953. 

THE NATIONAL FOUNDATION FOR INFANTILE PARALYSIS, INC. 
FRANKLIN D. ROOSEVELT, FOUNDER 

March of Dimes 

Vaccine trials 

Salk’s vaccine (inactivated poliovirus vaccine, or IPV) was put to a mas¬ 

sive, successful nationwide test that involved 1.8 million children in the 

first, second, and third grades across the U.S. in 1954-55, after which it 

began to be used worldwide. Two weeks after the successful conclusion 

of this “Francis Field Trial” (named for Thomas Francis, Jr., the University 

of Michigan physician who directed it), faulty laboratory procedures at one 

manufacturer, the Cutter Laboratories in Berkeley, California, resulted in 

204 vaccine-associated cases of polio. Had it not been for the rapid identi¬ 

fication and recalling of the specific batches of faulty vaccine by Alexander 

Langmuir and other epidemiologists at what was then known as the Com¬ 

municable Disease Center (CDC) in Atlanta, this “Cutter Laboratory incident” 

would have been a disastrous setback for the drive to prevent polio. 

In the years 1961 and 1962, a new polio vaccine developed by Albert 

Sabin at the University of Cincinnati, Ohio, and using attenuated live viruses 

was licensed. This live, orally administered poliovirus vaccine (OPV) soon 

became the predominant vaccine used in the U.S. and most other countries. 

FDR: a patient fights back 

When the poliovirus attacked the 39-year-old progressive New York Demo¬ 

crat Franklin Delano Roosevelt in August 1921, leaving him confined to a 

wheelchair for the rest of his life, a series of events occurred that contributed 

mightily to the eventual defeat of the disease. Six years after he became a 

victim, FDR, using much of his own considerable fortune, established the 
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Georgia Warm Springs Foundation, an institution that became the premier 

establishment for rehabilitation and physical therapy of persons paralyzed 

by polio. Roosevelt, of course, went on to be elected president of the 

United States four times. Not the least of FDR’s enormous contributions 

was his personal demonstration daily in his own very public life of the fact 

that the limitations imposed by paralytic polio could be triumphed over. 

Soon after his first inauguration in 1933, an annual President’s Birthday 

Ball appeal took place in order to raise funds for the fight against polio. 

In 1938 the National Foundation for Infantile Paralysis (NFIP), under the 

energetic direction of Roosevelt’s former law partner, Basil O’Conner, was 

launched. This remarkable pioneering private institution effectively mobilized 

both the American public, which was increasingly alarmed at the growing 

size and impact of epidemic polio, and the American scientific establish¬ 

ment. NFIP began a public appeal, the March of Dimes, soliciting millions 

of small contributions. It also sponsored an influential series of international 

conferences on the disease and established several scientific committees 

of experts to address key polio issues. The collaborative interuniversity 

effort that typed the strains of poliovirus circulating in the U.S. in 1953, for 

example, was coordinated and conducted with funds appropriated by an 

NFIP committee. Work toward Salk’s killed vaccine was also underwritten 

by the NFIP. Between its founding in 1938 and its disbanding in 1962, the 

NFIP raised an average of $25 million a year. Since then, the key role of 

funding and coordinating laboratory research on high-priority diseases has 

been assumed by the federal government, through the National Institutes 

of Health of the U.S. Public Health Service. 

The terrible summertime polio epidemics 

that struck North America and Europe 

throughout most of the 1940s and into the 

early ’50s are still well remembered. In 

1952, when epidemics reached their peak 

incidence in the U.S. and 21,000 paralytic 

cases were recorded, children in iron 

lungs filled a hospital ward in Hondo, 

California, to capacity. Because polio 

attacks not only limbs but also breathing 

muscles, many victims needed respirators 

to prevent them from suffocating; iron 

lungs, or tank ventilators, saved the lives 

of those whose infections left them unable 

to breathe. The ventilators consist of a 

metal housing that repeatedly fills with 

air, then pumps it out. The entire body 

is encased in the airtight rigid tank, 

leaving only the head exposed. As the tank 

empties, air flows into the patient’s lungs; 

as it fills, the air presses down on the 

body, forcing the patient to exhale. Some 

who were stricken by polio were dependent 

on iron lungs only while their own 

lungs revived; others needed ventilator 

assistance for the rest of their lives. 
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In 1953 Jonas E. Salk at the University 

of Pittsburgh, Pennsylvania, announced 

the efficacy of the first vaccine against 

polio, made from a killed, or inactivated, 

poliovirus (IPV). Polio’s demise began 

when the Salk vaccine was released 

for general use in 1955, after vastly 

successful trials involving over a million 

U.S. schoolchildren. 

In 1957 hundreds lined up for vaccination 

at a high school gym in Protection, 

Kansas. By 1960 more than 450 million 

U.S. children and adults had received 

IPV injections, and the incidence of 

paralytic polio had dropped from 18 cases 

per 100,000 persons to less than 2 per 

100,000. 

Era of panic and fear 

The summertime terror engendered by nearly annual polio epidemics in 

North America and Europe in the 1940s and early 1950s will always be 

remembered by those who experienced that era but may be hard to 

imagine for those who did not. At its peak incidence in the U.S., in 1952, 

approximately 21,000 cases of paralytic polio (13.6 per 100,000) were 

recorded. These were concentrated in the summer and early fall, and they 

were reported prominently in local and national press. Children were kept 

away from swimming pools, movie theaters, and other crowded places 

where they might be exposed to the dreaded virus. Polio victims encased in 

iron lungs (introduced in 1929 to assist their breathing), displayed in public 

areas such as department stores as part of the NFIP’s effort to appeal for 

donations from the public, also added to the terror with which the disease 

and its seasonal appearances were regarded. 

Thus, the announcement of the successful outcome of the trial of Salk’s 

vaccine on April 12, 1955, the 10th anniversary of Franklin D. Roosevelt’s 

death, was widely hailed. It was welcomed by some as a mid-20th-century 

“miracle.” On that date polio’s demise began. 

Vaccine era: industrialized countries 

Over four million doses of Salk’s vaccine were given in the U.S. in less 

than a month after it was released for general use in 1955. During the next 

four years, more than 450 million doses of the IPV were distributed, and 

the incidence of the paralytic form of polio fell from 18 cases per 100,000 

persons to less than 2 per 100,000. Sabin’s OPV predominated in the U.S. 

soon after it was introduced in 1962. By the early 1970s the annual inci¬ 

dence of polio in the U.S. had declined 1,000-fold from prevaccine levels, 

to an average of only 12 cases a year. 
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Finland began limited vaccination with the Salk vaccine in 1957 following 

two major outbreaks in 1954 and 1956. Some 1.5 million persons were 

then vaccinated in a mass campaign in 1960-61, which eliminated the dis¬ 

ease altogether in that country. Sweden’s experience was similar, as was 

that in The Netherlands—the latter achieving zero incidence in 1972; these 

countries, too, used only the killed vaccine. 

Belgium began using the Salk vaccine in 1958 and the Sabin vaccine 

in 1963; as a result, polio disappeared as an endemic disease in the late 

1960s. Denmark introduced IPV to its population in 1955 and the OPV in 

1963 and experienced only sporadic cases of the disease after 1962. 

Even before the Sabin vaccine was licensed for use in the United 

States, two Soviet researchers, Mihail Chumakov and Anatolij Smorodin- 

tsev, adapted strains of the OPV virus sent to them by Sabin for manufac¬ 

ture and testing in the U.S.S.R., and a live polio vaccine was introduced 

for public use. Whereas the Salk vaccine had been used on only a small 

scale in that country (some eight million doses), a massive immunization 

campaign with the live vaccine reached 77.5 million persons, or over 36% 

of the Soviet population, in 1959-60. The incidence of reported paralytic 

polio in the U.S.S.R. fell from 10.6 cases per 100,000 in 1958 to 0.43 

per 100,000 in 1963. After 1964 rates fluctuated between 0.01 and 0.1 

cases per 100,000. 

As the fear and memories of polio epidemics faded rapidly in many Eu¬ 

ropean and North American communities after mass vaccination programs 

greatly reduced or eliminated the incidence of polio, the failure of compla¬ 

cent parents to have their children vaccinated soon led to lower overall 

rates of routine immunization. One important consequence of the failure 

to maintain adequate levels of immunization was the occasional spread of 

poliovirus, with appearance of paralytic cases again following importation of 

virus by travelers from regions where the disease was still endemic. Com¬ 

pulsory laws requiring the immunization of infants and school-age children 

were then introduced in various countries, with varying success. 

The danger of this residual vulnerability in many industrialized countries 

was illustrated in particularly spectacular fashion by a multinational outbreak 

in 1978-79. The epidemic first came to attention in The Netherlands, where 

110 cases, 80 of them paralytic, suddenly occurred in an unvaccinated 

religious community in 1978. Later evidence suggested the virus probably 

had been introduced there from a Middle Eastern country at the start of 

the outbreak. From The Netherlands the virus spread to a religious group 

of Dutch descent in Canada, where it caused another two cases, and 

then to Amish groups in the United States. A new laboratory technique 

called oligonucleotide mapping, which permitted the virtual “fingerprinting” 

of individual strains of poliovirus and which was far more sophisticated and 

sensitive than the simple typing into three groups, was used to trace the 

polio strains in these epidemics. 

Two other problems attained prominence in some industrialized countries 

as polio incidence declined. A postpolio syndrome is recognized to cause 

new symptoms of disease in former polio victims whose original disease 

had been stabilized for years or even decades. This rare syndrome may 

In the late 1950s Albert B. Sabin at the 

University of Cincinnati, Ohio, was at 

work developing a vaccine for polio using 

live attenuated, or weakened, virus. His 

orally administered poliovirus vaccine 

(OPV) was licensed for use in 1961-62 

and soon became the predominant form 

used in the United States and most of the 

world. Debate about which of the two rival 

vaccines, IPV or OPV, is best continues 

to this day. 
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After the dramatic decline of polio 

in industrialized parts of the world, 

adequate levels of immunization were 

not maintained. In the late 1970s the 

residual vidnerability of populations was 

made evident by an outbreak that first 

came to light in an unvaccinated religious 

community in The Netherlands. The 

epidemic then spread to members of the 

Dutch Reformed Church in Canada and 

subsequently to Amish communities in 

the United States. Investigators traced 

the U.S. cases to an Amish family who 

had lived a short distance from the Dutch 

Reformed group in Canada before moving 

to Pennsylvania. An effort to immunize 

unprotected Amish people and notify their 

communities of the dangers of spreading 

the disease successfully contained the 

epidemic. 

Photograph, UPl/Bettmann Newspnotos 

manifest itself as increased weakness, muscle atrophy, or other symptoms 

involving the originally affected muscle groups or different groups of mus¬ 

cles. The cause of the disorder is unknown, but it is suspected to be due 

to an altered, pathological immune reaction. The other problem (also rare) 

is the risk of vaccine-associated polio, which occurs when the live-virus 

vaccine causes disease in recipients or in one of their close contacts (often 

a member of the same family). The estimated frequency of paralytic disease 

from this complication is on the order of up to one such vaccine-associated 

case in a recipient and one in a contact per four million doses of vaccine. 

For all the residual problems, however, the introduction of polio vaccines 

in the mid-1950s led inexorably to the decline and eventual disappearance 

of indigenous paralytic polio in many industrialized countries over the next 

quarter century. With very few exceptions, notably Cuba, this was not the 

case in the mostly tropical countries of Asia, Africa, and Latin America. 

Polio in less developed countries: a very different course 

As noted earlier, the very existence of polio in less developed tropical 

countries was not widely recognized until the early 1940s, when paralytic 

cases appeared among U.S. and British troops. Even up to the 1970s, polio 

was not considered a significant problem. Reporting of cases was very 

poor, as it still is for the less developed world; moreover, it was erroneously 

thought that poor sanitation caused infection by polioviruses in infancy, 

rendering indigenous populations permanently immune. 

Immunization against polio was included in the Expanded Program on 

Immunization (EPI), launched by WHO in 1974, with the goal of ensuring 

vaccination against six diseases (diphtheria, whooping cough, tetanus, tu¬ 

berculosis, measles, and polio) for all the world’s children by the year 1990. 

At the time this courageous initiative began, fewer than 5% of children in 

less developed countries were receiving routine immunizations. 

One of the early efforts of the EPI was to clarify the impact of the target 

diseases in the less developed countries. When lameness surveys” were 

conducted in several tropical countries, it was learned, to considerable 
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surprise, that from 5 to 9 of every 1,000 schoolchildren had evidence of 

lameness due to paralysis caused by polio. This kind of information helped 

to change the perception of polio in the tropics and provided stronger 

political support and justification for inclusion of polio vaccine in national 

immunization programs. 

There were many obstacles that had to be overcome if the EPI’s goal was 

to be achieved, despite the then-impending success of the global smallpox- 

eradication program. Smallpox was easily diagnosed; the vaccine against 

it needed to be given only once or twice; and the hardy vaccine remained 

stable under tropical conditions. By contrast, the polio vaccine is extremely 

vulnerable to heat; therefore, it requires careful refrigeration from the time 

of manufacture until the time it is administered. Further, it needs to be 

administered at least three or four times. The live attenuated Sabin vaccine 

was usually used since it was simpler to administer: it could be given by 

mouth, without the need for needles or syringes. Polio vaccination was also 

a more daunting task because the EPI sought to help countries develop a 

The course of polio infection in the less 

developed parts of the world has differed 

markedly from that in industrialized 

nations. When leg braces had become a 

relic of the past in the developed world, 

polio remained rampant in tropical 

countries of Asia, Africa, and Latin 

America. The polio-afflicted youngsters 

above are from Malawi. Paralysis has 

left the Mexican youth below confined 

to life in a wheelchair. Rehabilitation 

services for young people handicapped 

by polio have not been adequate in most 

less developed countries. Recognizing 

the need to rehabilitate polio victims so 

that they can be integrated into society 

and live productive lives, the World 

Health Organization has established a 

Rehabilitation Program. 

Photographs, Rotary International 
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A health worker in Costa Rica carries 

polio vaccine in a special insulated 

container. A major hurdle to the success of 

immunization efforts in tropical countries 

has been the extreme vulnerability 

of the vaccine to heat. It requires 

careful refrigeration from the time it is 

manufactured until it is administered. 

Poor transportation networks have also 

impeded delivery of vaccine, especially to 

remote villages. 

Sustained efforts that began with the 

Expanded Program on Immunization 

in the mid-1970s have been highly 

successful in nearly eliminating polio 

from Western Hemisphere countries. 

By mid-1990 only 3 confirmed polio 

cases had been recorded, compared with 

45 cases at mid-1989. The campaign 

must now concentrate its efforts on the 

Eastern Hemisphere, particularly the 

tropical regions of Africa and Asia, where 

significant rates of infection yet prevail. 

system that could ensure that ail children would be routinely immunized as 

they came of age rather than only in a single mass campaign. In addition to 

the exacting need for adequate refrigeration (i.ea “cold chain” maintained 

from the manufacturer to the recipients), numerous other conditions needed 

to be addressed. These included overall poverty, the very poor state of 

the health systems in most countries, poor transportation networks, lack of 

vehicles, high cost of fuel, apathy toward health issues at local and national 

levels, and managerial weaknesses. 

By painstakingly emphasizing improvement in surveillance of the dis¬ 

eases, training of national health workers and managers, and development 

of national plans of action and by encouraging practical research based 

on needs in the field, the EPI slowly laid the groundwork for sustainable 

immunization programs over the first decade of its existence. Beginning in 

the mid-1980s other international agencies, especially UNICEF, added their 

considerable energies to helping ensure the availability of sufficient external 

resources for the program. By late 1989 the proportion of children being 

immunized had increased from less than 5 to about 67%, and polio had 

been singled out for total eradication. 

Toward global eradication 

In May 1985 the Pan American Health Organization, WHO’s regional body 

for the Americas, announced an initiative to eradicate indigenous transmis¬ 

sion of polio from the Americas by the end of 1990. This followed the 

success of Canada and the United States in eliminating the disease, as 

well as the successes of Cuba and Brazil, among others. Cuba began its 

highly successful annual mass vaccination campaigns in 1962. Whereas 

an annual total of 214 cases was reported between 1955 and 1961, only 

five sporadic Cuban cases were recorded between 1963 and 1978. Brazil 
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In 1985 Rotary International undertook 

its PolioPIus campaign, an unprecedented 

effort to raise funds that would provide 

polio vaccine to all parts of the world 

where it is needed. (Left) Rotarian 

volunteers assist national health workers 

in vaccinating villagers in India. The 

poster below announces an "immunization 

day" in Brazil. From 1980 through 1982 

immunization days twice a year provided 

OPV to 20 million Brazilian children 

under the age offive. In each successive 

year dramatic drops were seen in the 

numbers of reported polio cases, and 

extremely low infection rates have been 

sustained. 

began an extraordinary effort in 1980 of administering oral polio vaccine to 

all children under five years of age in a single day, twice a year. Over 20 

million children were vaccinated in each of the six campaigns conducted in 

1980, 1981, and 1982. Brazil’s reported number of cases of polio dropped 

from an average of 2,330 per year in the years 1975-80 to 122 cases in 

1981 and 69 in 1982. 

Results of the effort in the Americas have been impressive. Only 335 

confirmed cases were found in all the Americas in 1988 (a decline of 64% 

from 1986), and there was a provisional total of only 132 cases in 1989. 

More importantly, transmission of the wild virus (in contrast to vaccine 

strains) was confined to increasingly smaller geographic areas. Only 1.9% 

of the counties or districts in the region reported any confirmed polio cases 

in 1988. 

Progress toward achievement of the 1990 goal set by the Americas was 

a major factor in the decision by the World Health Assembly in May 1988 to 

set the goal of global eradication of polio by the year 2000. The European 

Region of WHO had already announced its goal of eliminating indigenous 

polio by 1995. UNICEF, the U.S. Agency for International Development 

(USAID), and Rotary International, which were major supporters of the 

pioneering effort in the region of the Americas, pledged their support for 

the global effort as well. In an unprecedented display of private initiative, 

Rotary International announced its PolioPIus campaign in 1985, with the 

goal of raising $120 million to provide all the polio vaccine needed for the 

next five years. By the time this organization held its annual convention in 

1988, the staggering sum of $219 million had been raised, in addition to the 

mobilization of countless Rotarian volunteers to assist in many countries’ 

national immunization activities. 

The final countdown 

As the countdown to polio eradication progresses, laboratory services and 

research have critical, exciting roles to play. Confirmation of each suspected 

Sabado, 15 de Agosto, 
Dia de vacinacao! 
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Rotary International 
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A crippler’s road to extinction 
c. 1475 bc: polio victim depicted on 

Egyptian stele 
1789: first clinical description of polio 

(England) 
1840: polio recognized to attack spinal 

cord (Germany) 
1868, 1881: first epidemics recognized 

(Scandinavia) 
1886: polio recognized as an infectious 

disease (France) 
1894: major epidemic in Vermont (first in 

North America) 
1905: importance of nonparalytic cases in 

spread of the disease recognized 
(Sweden) 

1908: poliovirus discovered (Austria) 
1911: virus isolated from paralytic cases, 

healthy carriers, and wall of small 
intestine (Sweden) 

1927: Franklin D. Roosevelt establishes 
Georgia Warm Springs Foundation 
for polio victims 

1931: differences in strains of poliovirus 
recognized (Australia) 

1938: National Foundation for Infantile 
Paralysis founded (U.S.) 

1948: poliovirus grown in tissue culture 
(U.S.) 

1953: Jonas Salk publishes results of killed 
vaccine studies (U.S.) 

1955: success of Salk vaccine trials 
(U.S.) 

1961-62: Albert Sabin’s live oral vaccine 
licensed (U.S.) 

1974: WHO launches Expanded Program 
on Immunization 

1985: Pan American Health Organization 
announces initiative to eliminate 
polio from Americas by 1990 

1988: 41st World Health Assembly 
resolves to eradicate polio from 
world by 2000 

case by isolation of the poliovirus, linkage of cases epidemiologically, and 

detection of virus in the environment are increasingly important. Newer 

techniques have yielded more and more sophisticated ways to trace and 

link strains of wild poliovirus and to distinguish potentially infective naturally 

occurring wild strains of the virus from vaccine strains, which are rarely as¬ 

sociated with paralytic disease. In the process of oligonucleotide mapping, 

the poliovirus strain is partly digested by an enzyme, then subjected to 

an electric current in two dimensions to elicit its characteristic “fingerprint 

of spots from component fragments. This technique has been hailed as 

a particularly elegant example of molecular epidemiology used to trace 

connections between cases and outbreaks. 

More recently, scientists have begun using a process called nucleic acid 

hybridization in combination with polymerase chain reaction techniques to 

detect incredibly small amounts of poliovirus in sewage or other specimens. 

These latest methods exploit a characteristic of the genetic material in the 

virus to specifically amplify any poliovirus that is present in a specimen, 

thereby increasing the amount of virus to more easily detectable levels, 

even though the original amount of virus may have been extremely small 

(e.g., one viral particle). 

Other important research efforts continue to seek ways to improve the 

potency of the killed Salk vaccine (so as to reduce the number of injections 

required) and increase the stability of the live Sabin vaccine (to reduce the 

stringent requirements of the cold chain). Another effort is to create ex¬ 

tremely pure hybrids of the live vaccine strains through genetic engineering 

techniques so as to eliminate the small risk of vaccine-associated paralytic 

disease altogether. 

The debate about the two types of vaccines—and the rivalry between 

their progenitors, Salk and Sabin—continues. The live Sabin vaccine has 

been the one most widely used, mainly because it (1) is simple to admin¬ 

ister (by drops placed in the mouth rather than by injection), (2) prevents 

circulation of wild poliovirus by creating immunity in the intestine as well 

as in the blood of vaccinees, and (3) is naturally spread to others in the 

family and community where hygienic levels are low. However, this form 

of vaccine is not perfect. Apart from the logistic requirements of the cold 

chain and the risk of vaccine-associated disease (especially in industrialized 

countries), other enteric viruses circulating in tropical communities (causing 

frequent episodes of diarrhea) appear to interfere with the live vaccine 

strain’s ability to produce immunity in some persons. Thus, in recent years 

increasing attention has been given to the possibility that the killed vaccine 

may be preferable in some situations, especially if it could be effective after 

fewer doses. At present, both vaccines need to be given three times at 

intervals of about a month, beginning in early infancy. A fourth (“booster”) 

dose of live vaccine is recommended at about six years of age; a booster 

of killed vaccine should be given about 6-12 months after the third dose. 

Some vaccine specialists advocate using both vaccines in the same children 

(two or three doses of killed vaccine followed by a similar series of live 

vaccine). When or whether one regimen or the other is clearly better in 

specific circumstances is still not known. 
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(Top) Rotary International; (bottom) World Health Organization; photograph, J, Schutte 

In the final countdown toward global 

eradication of poliomyelitis, research 

has a vital role to play. Newly developed 

tools of molecular biology now make it 

possible to delineate among the three 

types of poliovirus and to identify wild 

virus strains that are potentially infective. 

At the same time, because immunization 

remains the key to achievement of the 

goal, new efforts are being made to 

improve both IPV and OPV and to 

determine the best regimens for giving 

the vaccines. Certainly every remaining 

obstacle should be vanquished for the 

sake of the generations of young people 

the world over who will not have to suffer 

paralytic polio’s lifelong consequences. 

WHO estimates that between 1989 and 2000 the polio-eradication initia¬ 

tive will cost about $150 million in addition to the costs of the EPI itself. 

Virologist T. Jacob John, a leader in the polio-eradication effort in India, 

points out, however, that “the total financial loss due to one case of polio 

is sufficient to immunize 10,000 children and prevent 100 cases of the 

disease.” According to the CDC, the U.S. alone is currently spending over 

$50 million per year in public sector costs in order to maintain its current 

polio-free status. Thus, the achievement of total polio eradication will bring 

not-insignificant financial benefits. But the greatest benefits of eradicating 

polio will surely be to those who will not suffer the lifelong consequences 

of paralytic poliomyelitis. As expressed by Ralph Henderson, who served 

as director of the EPI from 1977 to 1989, the eradication of polio will be a 

fitting gift from the 20th century to the 21st century. 
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A Less than 
Loving Look 

at 

DOCTORS 
by William H. Helfand 

You often read a symptom wrong, 

And never keep a patient long; 
But after all—you do your best:— 
The undertaker does the rest. 

So reads the verse on a comic valentine, c. 1885. Such affronts to the 

doctor have been around since the time of the ancient Greeks. Plato, for 

example, wrote in the Gorgias (c. 460 bc): “The surest sign of bad govern¬ 

ment and social anarchy is to find many judges and many physicians.” And 

Nicocles, ruler of Salamis, the principal city of ancient Cyprus, commented 

in the 4th century bc that the physician was fortunate, for the Sun exploits 

his successes and the Earth conceals his errors. Through the ages the 

specific targets of medical satire have varied with the times and the state 

of the art of medicine; the sharpness of medical faultfinding has been 

determined by the status of the physician and the way in which society has 

been served. Since the late 19th century, notable advances in the practice 

of medicine may have altered the direction of medical satire but by no 

means have caused its elimination. 

The art of irreverence 

Perhaps the most often-used and successful vehicles for attacks on 

medicine have been caricatures and cartoons. (The terms are often used 

interchangeably.) The word caricature derives from the Italian verb caricare, 

meaning “to overload,” as with exaggerated detail. These graphic presen¬ 

tations are distorted in such a way as to hold persons, types, or actions 

up to ridicule. Caricatures as a form date to the Renaissance and the 

Reformation, with their emphasis on the importance of the individual. In its 

necessary distortion, caricature assaults an individual or an issue, seeing 

only the grotesque and negative. Cartoon in its original meaning was a full- 

size preparatory design for execution as a painting, a tapestry, a' fresco, a 

mosaic, or other art form. In the mid-19th century the term acquired a new 

meaning, and cartoons thus came into being as pictorial parodies. Using the 

devices of analogy and ludicrous juxtaposition and frequently highlighted 
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(Overleaf) An 1898 American cartoon 

by Louis Dalrymple; photograph, The 

Granger Collection 

by written dialogue or commentary, these drawings serve to sharpen the 

public view of a contemporary event or trend. Normally humorous, they can 

at times be positively savage. 

It is easy to understand the widespread use of caricatures and cartoons 

to attack medicine in general and its practitioners in particular. Because 

they have always occupied necessary and important positions in society, 

doctors have offered ripe targets for observations by social critics. Attacks 

on medicine and the physician give a layperson’s view of wrongs and situ¬ 

ations to be changed; they can as such be perceived as having a positive 

purpose in their desire to improve. Backhanded though they may seem, by 

pointing to the limitations and deficiencies of such an estimable—indeed 

exalted—science and art, these attacks can be considered a tribute to 

medicine's achievements. 

The character of the physician, like that of the clergyman, is expected 

to be above reproach, and any minor deviation from high moral standards 

is bound to be magnified. Indeed, the Hippocratic oath, accepted as a 

guide to conduct and still recited at graduation ceremonies at many medical 

schools, prescribes that physicians not only refrain from causing harm but 

also live exemplary personal and professional lives. If their character turns 

out to be not quite so meritorious, their deficiencies are readily magnified. 

Caricaturists and cartoonists have been quick with their censure—from hu¬ 

morous to scathing—whenever physicians fall short of the demands made 

upon the privileged position they hold. To patients, the doctor often has 

assumed a dignity hardly warranted by circumstances. 

Vanity, greed, indifference, ambition, ignorance, ostentation, corruption, 

and arrogance have all been pinned on representatives of the medical 

profession. By turns, physicians have been portrayed as unsympathetic, 
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pompous, malicious, evil, lustful, and mercenary; they inspire fear, charge 

exorbitant fees, fail to provide essential services, make fatal mistakes out 

of their ignorance, and, if comic valentines can be considered a reputable 

guide, are repeatedly and thoroughly vile. 

Medical manners 

Medical consultations, the calling in of colleagues to discuss a case, have 

long been a popular subject of caricaturists. Hippocrates, traditionally re¬ 

garded as the father of medicine, in his Precepts warned, “Physicians who 

meet in consultation must never quarrel, or jeer at one another.” Sir William 

Osier (1849-1919), often called the father of bedside medicine, was very 

dubious about the consultation and wondered, “Can anything be more 

doleful than a procession of four or five doctors into the sick man’s room?” 

The American physician and man of letters Oliver Wendell Holmes (1809- 

94) chose the consultation as a theme for a poem: 

Now when a doctor’s patients are perplexed, 

A consultation comes in order next— 

You know what that is? In a certain place 

Meet certain doctors to discuss a case 

And other matters, such as weather, crops, 

Potatoes, pumpkins, lager-beer, and hops. 

For what’s the use?—there’s little to be said, 

Nine times in ten your man’s as good as dead; 

At best a talk (the secret to disclose) 

Where three men guess and sometimes one man knows. 

—Rip Van Winkle, M.D., Canto II 

Indeed, such consultations have always been troubling to patients, who 

could never be sure they were necessary, were almost certain they were 

a system to raise fees, could not comprehend what was being said, or 

believed that these “meetings of minds” were, in fact, a conspiracy. The 

English caricaturist Isaac Cruikshank (17567-1811) portrayed a frustrated 

patient’s impatience with four physicians who appear to be wasting time 

in his “A Consultation of Doctors on the Case of Sr Toby Bumper!!” In 

“The Consultation, or Last Hope,” by another well-known English carica¬ 

turist, Thomas Rowlandson (1756-1827), who often chose members of 

the medical profession as the subjects of his pointed attacks, 10 doctors 

attend a wealthy gout-ridden patient—a look of extreme terror on the sick 

man’s face as he contemplates the inability of the physicians to allevi¬ 

ate his distress. 

The doctors hardly are heeding Hippocrates when they not only disagree 

but come to blows in Isaac Cruikshank’s “Doctors Differ and Their Patients 

Die” or when they resort to out-and-out insulting of one another in the 

French artist Charles-Emile Jacque’s “The Consensus of a Consultation of 

Doctors.” In this 1843 print, one of the doctors says, “I tell you that if 

this gentleman follows your advice he will not have more than three days 

to live,” and his colleague replies, “If he follows your advice he is a dead 

man.” While a German proverb held that “no doctor is better than three,” 

the caricaturists seem to abide by the Italian proverb that contends, “While 

the doctors consult, the patient dies.” 

Illustration by Charles-Emile Jacque; 
collection, National Library of Medicine 

Caricaturists leave little doubt that 

they question the ability of members 

of the medical profession to help their 

patients—the fate of the ailing one being 

all the more dubious when two or more 

doctors consult. 

25 



Caricaturists and cartoonists have 

been quick with their censure whenever 

physicians have fallen short of the 

demands made upon the privileged 

position they hold. They have been 

portrayed, among other things, as 

unsympathetic and incompetent, 

self-serving and mercenary, impossible to 

get an appointment with, and, vis-a-vis the 

female patient, downright lecherous. 

Illustration by Thomas Rowlandson, collection. William H Helfand 

Physicians have also been portrayed in a wide array of situations as 

utterly unsympathetic, as self-serving, and as capitalizing on their patients’ 

woes. In Rowlandson’s engraving “Giving Up the Ghost or One Too Many” 

(c. 1813), the fat doctor, his gold-headed cane in hand, has fallen asleep 

as his patient expires; a more alert undertaker, sensing opportunity, has 

arrived with a coffin. The French artist Honore Daumier (1808-79) illustrated 

the exultation of a physician who has his own advancement in mind; he 

tells a patient, “I’m delighted! You have yellow fever, it’s the first time in 

my life that I will be lucky enough to treat it.” In an uncaptioned drawing 

by the contemporary French cartoonist Claude Serre, there is glee in the 

eyes of an orthopedic surgeon as he carefully contemplates the bandaged 

patient before him—the walls of his office already covered with “trophies” 



of human hands, arms, and legs. Another Serre cartoon depicts the outright 

hilarity of a radiologist as he views his disconsolate patient’s internal organs 

on a fluoroscope. 

A common theme of contemporary cartoons that are revealing of medical 

manners is how difficult it is to get to see a doctor when one needs to. 

The unnecessary and lengthy forms to be filled out, the endlessly long 

waiting times spent in the physician’s office perusing outdated magazines, 

the requirement for an appointment even in the face of dire emergency, 

and the impossibility of getting a doctor to make a house call have all been 

the subjects of cartoons that express the well-warranted indignation of the 

hapless patient. In one cartoon a nurse asks a patient who appears with an 

ax stuck in his skull, “Do you have an appointment?” A physician’s response 

to a patient who wants him to make a house call is: “Did Freud make house 

calls? Did Osier make house calls? Did Sir Alexander Fleming make house 

calls?” And a woman on the telephone expresses her incredulity: “You mean 

you will make a house call? . . . How can we be sure you’re not a quack?” 

And largely because male physicians often conduct their examinations 

in private with female patients, the romantic imagination of the artist has 

assumed the worst. In a contemporary cartoon by Syd Hoff, the doctor 

assures his patient he knows best what she needs (as he ravishes her). 

And cartoonist Whitney Darrow, Jr., presents a doctor who inquires with 

great interest of his completely disrobed patient’s tonsil! Dentists, too, are 

accused of lust, for their female patients are often vulnerable, especially 

when under anesthesia. 

“It’s always the same. You can never get 

past the receptionist.’’ 

© PunchjRoXhco 

“Now just how long has this tonsil been bothering you, Miss Lorrimer?" 

Drawing by Whitney Darrow, Jr.; © 1939, 1967 The New Yorker Magazine, inc. 

“But I’m your doctor, Miss Faversham, and I know 

what you need!” 

Drawing by Sydney Hoff; © 1938, 1990 The Hearst Corporation 



Illustration by George Cruikshank; collection, National Library of Medicine 

George Cruikshank was considered one 

of the finest caricaturists of his day, 

surpassing his father, Isaac, with his 

prolific and dexterous satires on every 

variety of public event. The follies and 

failings of members of the medical 

and surgical professions found ample 

representation among his spirited 

etchings. Cruikshank was no respecter of 

the honored positions of the examiners in 

the College of Surgeons or of the state of 

the art of surgery in the early 1800s. 

Questionable competence 

Professional competence—not to mention professional etiquette—turns up 

again and again in medical caricatures. Prior to the close of the 19th century 

and the development of effective therapies, physicians very often could do 

little or nothing for their patients, but to the satirists that fact was rarely a 

legitimate justification for their blatant failures. It is not really surprising that 

with the inadequate state of medicine the skills and knowledge of medical 

practitioners would be undervalued or despised, but then caricaturists never 

claimed to be evenhanded. 

The French writer Voltaire (1694-1778), a master of satire, wrote: “Doc¬ 

tors are men who prescribe medicine of which they know little to cure 

diseases of which they know less in human beings of which they know 

nothing.” Caricaturists of Voltaire’s day surely reflected that piece of wis¬ 

dom. In Isaac Cruikshank’s “Ghost of the Village Doctor,” a physician, on 

meeting a former patient, inquires, “Any slight returns of the fever?” The 

patient replies, “No, thank you, doctor—got quite well—been mending ever 

since you left us—and so has all the village.” 

Daumier joined those who attributed the death of patients to the artless 

physician. In his series of satires directed against the greed and immorality 

that permeated the Second Republic, the physician in the “Clinic of Dr. 

Robert Macaire” boasts, “. . . gentlemen, you’ve seen this operation which 

they said was impossible, performed with complete success.” A student 

then observes, “But, sir, the patient is dead,” to which the disdainful reply 

is, “So what! She would have died even without the operation.” 

In The Examination of a Young Surgeon,” the British caricaturist George 

Cruikshank (1792-1878), son of Isaac, ridiculed the lack of medical stan¬ 

dards in the early 19th century, suggesting that the deaf, senile, greedy 

examiners were inadequate to their important task. His attack (dated 

1811) was aimed at the recently founded College of Surgeons. While the 

standards of the surgical profession at the turn of the 18th century may 
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have left a great deal to be desired, it is doubtful that they were quite as 

deplorable or outrageous as the artist suggested. In caricature, of course, 

they rarely are. 

In addition to criticizing competence and deploring medical standards, 

caricaturists were quick to direct similar barbs at many of the question¬ 

able practices of pre-19th-century “doctors.” These included: graverobbers 

(“Resurrectionists” and “Sack-em-up Men”), who flourished in the early 

1800s, especially in Great Britain, guaranteeing a continual supply of ca¬ 

davers for dissection in anatomy class; transplanters of teeth, who took 

fresh supplies from poverty-stricken adolescents and attached them to 

stumps in the mouths of willing adults; and uroscopists, who emerged in 

the early Middle Ages and held their position well into the Renaissance, 

purporting to divine patients’ illnesses from their urine, and basing their far- 

reaching conclusions on study of the color, density, content, and clouds 

that formed in such specimens. Even the artist Albrecht Durer (1471-1528), 

not particularly known for his satire, exhibited his contempt for uroscopy 

in a drawing executed in the margin of a prayer book. The depiction was 

apparently inspired by a line (“Thou who has healed the sick woman . . . ”) 

from a prayer, “In Recognition of One’s Frailty”; his caricature of a pompous 

doctor examining the contents of his urine flask was hardly flattering. 

Quackery in all its forms was (and still is) a frequent subject, with even 

well-meaning and well-trained physicians depicted as quacks in the carica¬ 

turist’s zeal to offend. Of course, it was not always a simple matter to 

identify proper quacks and charlatans, especially in periods before the late 

19th century, when the behavior of all health practitioners, from highest to 

lowest, was not too dissimilar. The English writer Horace Walpole (1717- 

97) recognized the ambiguity: “By quack I mean imposter, not in opposition 

to but in common with physicians.” So also had the playwright John Ford 

From Albrecht DUrer's Randzeichnungen aus dem 

Gebetbuche des Kaisers Maximilian I, Munich 

Nearly six centuries ago Albrecht Durer 

was one of many artists to show his 

contempt for uroscopy, a practice that 

flourished from the Middle Ages into 

the Renaissance and whose practitioners 

diagnosed illnesses from the color, density, 

and clouds that formed in a specimen 

of urine. But today’s practitioners, with 

all the wondrous advances of medicine 

at their disposal, are no less frequently 

ridiculed for their diagnostic methods. 

MODERN MEDICINE 

"Well, Bob, it looks like a paper cut, but 

just to be sure let’s do lots of tests." 

Drawing by Mankoff; © 1990 The New Yorker 
Magazine, Inc. 



Illustration by 

William Hogarth; collection, William H. Helfand 

Quackery is an age-old subject for artistic 

attack, but the distinction between quacks 

and well-meaning and well-trained doctors 

is not always so obvious. 

“Orthodox medicine has not found an 

answer to your complaint. However, 

luckily for you, I happen to be a quack." 

Drawing by Richter; © 1973 The New Yorker, Inc. 

a century earlier; in The Lover's Melancholy (1628) Ford wrote: “Moun¬ 

tebanks, empirics, quack-salvers, mineralists, wizards, alchemists, cast- 

apothecaries, old wives and barbers, are all suppositors [supporters] to 

the right worshipful doctor.” In “The Company of Undertakers” the English 

painter and engraver William Hogarth (1697-1764), who gained his reputa¬ 

tion as a supreme moralist and satirist, made this point well in placing three 

foolish-looking quacks garbed as physicians prominently above 12 rightful 

and very serious-looking physicians. 

Time and again the graphic satirists have challenged not just the compe¬ 

tence of the practitioners but their proclivity for botching their treatments 

or for making fatal “mistakes.” A 1910 cartoon from Punch shows a girl 

returning a bottle of medicine to the doctor and saying, “Please, sir, I’ve 

brought the remains of the medicine you gave grandfather. He’s dead, and 

mother thought you might like it for somebody else.” And despite today’s 

medical expertise, to the cartoonists the competence of practitioners of 

medicine seems just as questionable as ever. They rely on needless fancy 

tests or cannot seem to manage the simplest test. (One cartoon shows a 

patient whose blood has been drawn for a cholesterol test now needing a 

tetanus shot.) Dentists are forced to make excuses for pulling the wrong 

tooth, surgeons for removing the wrong limb or not fully accounting for all 

their instruments, and pharmacists for using the wrong ingredient. The fate 

of a poor victim in one contemporary cartoon is that “the doctor treated him 

for jaundice for three months and today learns he is Chinese.” 



Treatment involving hypnotism and 

the use of magnetic forces flourished in 

Paris in the late 18th century. This new 

and unorthodox practice was as widely 

mocked as it was devotedly followed. 

Illustration by Charles-Emile Jacque; 

collection, National Library of Medicine 

Systems of treatment: bizarre to brutal 

New and unorthodox systems of treatment have always been fair game for 

caricature. A prime example was Franz Anton Mesmer’s animal magnetism; 

the Austrian physician (1734-1815), having made experiments on the sup¬ 

posed curative power of magnets, came to believe that he possessed a 

kind of occult force. In Paris he devoted himself to curing diseases, holding 

hypnotic seances in his magnetic tubs. The tubs contained a weak solution 

of sulfuric acid. His ailing patients formed a circle in the tub, each of them 

holding onto iron bars that conducted magnetic currents. With much flourish 

and artifice, Mesmer then proceeded to “treat” his patients by touching the 

afflicted parts of their bodies. A commission appointed by the French gov¬ 

ernment denounced him as an impostor, but his treatment gained devoted 

followers throughout Europe, and many practitioners in his wake used his 

magnetic principles. 

Samuel Hahnemann’s homeopathy was another new approach to treat¬ 

ment that was widely ridiculed when it was first introduced in the early 

1800s. His system was based on the premise that like cures like (similia sim- 

ilibus curantur), that diseases can be cured by giving patients infinitesimally 

small doses of agents that would in healthy persons produce symptoms of 

the disease being treated. In Norwich, Connecticut, Elisha Perkins (1741 — 

99) achieved notoriety with his “tractors”—two metallic rods, one blunt and 

the other sharply pointed, that he claimed could “extract” illnesses by being 

stroked downward on the affected part of the sick person’s body. The 

English caricaturist James Gillray (1756-1815) expressed his disdain for 
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Elisha Perkins from Connecticut 

adamantly believed his treatment— 

stroking the affected part of the sick 

person’s body with two metallic rods, 

one blunt and the other pointed—could 

cure just about anything, but the English 

caricaturist James Gillray had his doubts. 

Vinzenz Priessnitz, a Silesian farmer, 

advocated water treatment (hydropathy 

or hydrotherapy) as a certain cure for 

most illness. The French caricaturist 

Charles-Emile Jacque, however, was more 

prone to pity the poor patient who was 

subjected to such dousings. 

Illustrations by (left) James Gillray and 

(right) Charles-Emile Jacque; collection, 

National Library of Medicine 

Perkins' tractors, which could, according to his irreverent depiction, assuage 

discomfort from “red noses, gouty toes, windy bowels, broken legs, and 

hump backs.” Vinzenz Priessnitz (1799-1851), a Silesian farmer, was the 

best-known advocate of hydropathy (or hydrotherapy). He proposed that 

sprays, baths, douches, cold packs, and wet sheets could cure a variety of 

illnesses. Not surprisingly, the caricaturists found his methods well worth 

mocking. And the German practitioner Franz Joseph Gall (1758-1828) was 

among the most acclaimed and attacked scientists of his day when he 

introduced phrenology. His system suggested that various brain functions 

as well as an understanding of personality and character could be identified 

by bumps on the head. 

In all of the above cases, caricaturists were quick to take up the invitations 

offered by the novel approaches—approaches that in most cases proved 

to be pseudoscientific at best, no matter how firmly their practitioners 

believed in them. But even scientifically sound methods were condemned 

by artists when they were new. Shortly after Edward Jenner discovered 

preventive inoculation in 1796, Gillray’s caricature “The Cow Pock—or— 

the Wonderful Effects of the New Inoculation!” appeared, leaving no doubt 

of the artist’s ridicule, in the face of what has proved to be a valid method. 

Above all, it was the so-called heroic medicine, practiced in both Eu¬ 

rope and America during the 18th and 19th centuries, that was probably 

the most bitterly attacked. French caricaturists, most prominently Jacque, 

savaged the radical bloodletting and drastic counterirritation preached by 

a leading French physician, Frangois-Joseph-Victor Broussais (1772-1838). 

Broussais thought that life depends on irritation, in particular on heat, while 

disease depends on localized irritation of a specific organ such as the 

stomach; for cure a powerful weakening regime was necessary, and to 



Illustration by James Gillray; collection, National Library of Medicine 

this end leeches, as many as 50 at a time, and fasting were prescribed. 

In Jacque’s lithograph “A Disciple of Broussais,” the doctor shows surprise 

that 40 leeches have not worked and consequently increases the dose to 

60. In Jacque’s “The System of Magnetic Brushes,” a patient is subjected to 

the fanaticism of the bristle wielder: “. . . since I’ve been told to make your 

blood circulate, I’m going to make it circulate throughout the apartment.” 

Bloodletting, in fact, had been around for centuries. In 1545 the eminent 

French physician, astronomer, and mathematician Jean Fernel noted, “The 

physician today seems athirst for blood. Blood-letting, like wine-drinking, is 

James Gillray was no less skeptical about 

scientifically sound methods than he was 

of pseudoscientific ones. His ridicule of 

Edward Jenner's newly discovered cowpox 

inoculation to confer immunity against 

smallpox was just as sharp as his attack 

on Elisha Perkins’ metallic tractors. 

18th-century hand-colored wood engraving; collection, National Library of Medicine 

Bloodletting was a means of purging 

the body of its ‘fouled fluids." It began 

with Hippocrates and was practiced 

well into the 19 th century. Of all the 

so-called heroic forms of medicine, this 

one probably incited the most vigorous 

and frequent attacks; artists ’ depictions 

inevitably showed the most copious 

quantities of the precious fluid being 

let. Reflecting on the practice, Oliver 

Wendell Holmes wrote: "The lancet was 

the magician’s wand of the dark ages of 

medicine. ” Indeed, as a result of such 

brutal if well-intentioned therapy, many 

victims were in fact bled to death. 



The 20th century and the advent of 

modern medicine brought shifts in 

the nature and direction of medical 

faultfinding, but the caricaturists and 

cartoonists found no less grist for their 

mills. Pictorial parodies that appeared on 

postcards—from Italy in the 1920s (right) 

and from Great Britain in the 1960s 

(bottom)—suggest that the artists were not 

so convinced that “modern"practitioners 

were any less brutal, malicious, or vile 

than their predecessors or that they 

merited the dignity of the positions that 

they assumed. 

Postcards, collection, William H. Helfand 

right in moderation, but in excess it leads to disaster.” As the caricatur¬ 

ists two and three centuries later made evident, however, Femel’s word 

was hardly heeded. 

Perhaps these criticisms contributed to the decline of at least some of 

the unorthodox and pseudoscientific systems of treatment. With the ad¬ 

vent of modern medicine and its potent therapeutics and complex surgical 

approaches, the bite of the caricaturist shifted to the modern physician, 

an awesome and antiseptic figure in a white coat, and his systems of 

••WHY DID YOU GIVE HIM A DOUBLE DOSE OF THAT 

STRONG LAXATIVE, YOU FOOL?” 
"WELL SIR, HE ASKED FOR SOMETHING TO STOP HIM COUGHING 

—AND NOW HE DAREN’T COUGH TO SAVE HIS LIFE!” 

A 'BAMFORTH' COMIC 



Illustration by Honore Daumier; 

collection, National Library of Medicine 

treatment—his armamentarium of diagnostic machinery, probes, powerful 

drugs, and fear-invoking surgical instruments. 

An Italian postcard from the 1920s depicting a “modern” representative 

of the surgical profession presented a self-important and imposing figure 

and his instrument: an ax. A British postcard from the mid-1960s showed a 

grinning pharmacist who has supplied a strong laxative because the client 

“asked for something to stop him coughing and now he daren’t cough 

to save his life!” These satires are typical in that they exhibit skepticism 

rather than esteem for the “wonders” of 20th-century medicine; in fact, they 

portray “modern” medicine as barely short of primitive. 

If any single brutal treatment can be said to have shown itself more often 

than any other in caricature and cartoons, it would probably be that expe¬ 

rienced in the dentist’s chair. Anticipation of a visit to the dentist inevitably 

foreshadows pain, and the dentist is the one who delivers it. Daumier 

captured the situation perfectly in his 1864 lithograph captioned, “Come 

on . . . open your mouth!” in which a pale, trembling patient anticipates the 

fateful moment, his eyes pinned on every least movement of the dentist’s 

hand. But countless artists centuries before Daumier did the same, and 

today dental phobia is as ripe a subject as ever. A classic drawing by the 

late New Yorker cartoonist Charles Addams shows a dentist’s office waiting 

room; the pictures that decorate the walls of this practitioner’s office are 

prominent, and they have a single theme: pain. No caption is needed. 
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No practitioner, past or present, has 

inspired more fear—and literally volumes 

of graphic satires—than the dentist. 

Side effects 

The side effects of treatments have always troubled those for whom they 

are prescribed. Morison’s Pills, potent purgatives first marketed by James 

Morison through his British College of Health in 1825, contained only veg- 

Drawing by Chas. Addams; © 1944. 1972 The New Yorker Magazine, Inc. 
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Collection, National Library of Medicine 

“They told me if I took 1,000 pills at 

night I should be quite another thing in 

the morning, ” exclaimed this believer in 

the Universal Vegetable Pills promoted 

by James Morison, a notorious medical 

man of the early 19th century. His 

allegedly gentle and side-effect-free 

all-natural-ingredient remedy for virtually 

every ill prompted a host of spoofs by 

cartoonists of the day—spoofs that 

suggested Morison’s famous pills may not 

have been without side effects after all. 

Adverse effects of treatments continue to 

trouble patients. With the ever expanding 

and ever more potent therapeutics of 

modem medicine, the likelihood of such 

undesired effects occurring has, 

in fact, increased. 

Drawing by Richter; 

© 1973 The New Yorker Magazine, Inc. 

etable ingredients. The cornerstone of their promotion was that they were 

free of the debilitating effects of calomel and similar harsh preparations 

so frequently prescribed by the medical profession of his day, or the “fac¬ 

ulty,” as Morison termed them. Morison’s excessive promotion prompted 

a counterreaction by the cartoonists, who took great pleasure in recording 

the side effects that could come from his allegedly gentle remedy. In the 

“Singular Effects of the Universal Vegetable Pills on a Green Grocer,” C.J. 

Grant depicted vegetables sprouting from the body of a grocer who was 

“order’d to live for the space of one month upon vegetable diet & to take 

during that time 132 boxes of vegetable pills for the cure of a gangreen & 

being caught in a shower of rain.” Another spoof on Morison’s pills showed 

a man whose nose had turned into a carrot; yet another, a gout victim 

whose entire body had become covered with grass. A cartoon by George 

Price that appeared in The New Yorker in 1987 could be considered a 

contemporary variation on the same theme—the side effect of a seemingly 

benign prescribed treatment; a doctor examines a patient from whose head 

extend branches of a tree, while his wife asserts, “I told him to lay off 

the high-fibre diet.” 

Profiting from patients 

Medical practitioners have long been seen as mercenary figures, ever anx¬ 

ious to add to their wealth and position. Artists’ attacks on doctors’ fees 

date as far back as 1587, when a series of four allegorical engravings from 

the school of the Dutch engraver Hendrik Goltzius portrayed the physician 

sequentially as God, angel, man, and devil, each image reflecting the time 

during the course of the treatment the doctor-patient encounter took place. 

The devil appeared on the day of financial reckoning. 



Illustration by James West; Philadelphia Museum of Art, the William H. Helfand Collection 

Physicians’ notorious greed and ambition 

and the outrageous fees they charge have 

been timeless sources of inspiration for 

satirists. Hence, doctors are likely to be 

grateful for epidemics—the bigger and 

longer-lasting the better. 

A late 18th-century print by the British artist Robert Dighton of three 

physicians in a pharmacy included the verse “How merrily we live that doc¬ 

tors be; we humbug the public and pocket the fee!” In an 1803 caricature 

by the British artist James West, a delegation of physicians, to show their 

gratitude for increased business, present “An Address of Thanks from the 

Faculty to the Right Honble Mr. Influenzy for his kind visit to this country.” 

The doctors are clearly reluctant to see the epidemic end. 

That physicians can always find novel ways to increase their income has 

been a source of continual amusement to the cartoonist, a good example 

being doctors who profited from selling bootleg liquor during Prohibition. A 

popular song took this as its subject; pictured on the cover of the song 

sheet is a cartoon of a waiting room full of eager paying patients, each 

calling out “Oh Doctor” (the song title) as they await their turn to have the 

winking physician prescribe their suddenly legal drink. 

A 1925 Punch cartoon by Frank Reynolds has a fashionably dressed 

doctor and a surgeon in conversation: 

Doctor: What did you operate on Jones for? 

Surgeon: A hundred pounds. 

Doctor: No, I mean what had he got? 

Surgeon: A hundred pounds. 

Not surprisingly, to the caricaturist doctors’ fees are invariably too high. 

The physician on a postcard published in the 1920s tells his patient, “Here 

is a prescription to reduce your weight,” to which the patient responds, 

“Never mind doc’ your bill will have the same effect.” An Italian postcard 

of about the same time depicts a doctor who is a “specialist in extracting 

painlessly” as the patient hands over his payment. 

Many practitioners emphasize that their services are worthy of their fees, 

and so do dispensers of drugs. In a cartoon by Alphonse Normandia, 

an alchemist justifies the cost of his “prescription”: “Of course the price 

During Prohibition doctors found a new 

opportunity to increase their incomes: 

"prescribing" for “liquor mourners. ” A 

popular song had this refrain: 

Oh! Doctor, Oh! Doctor, I’m feeling 

blue— 

Oh! Doctor, Oh! Doctor, it’s up to 

you— 

Write the prescription and please 

make it say— 

"Take with your meals, ’’ I eat ten 

times a day— 
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In the 1950s the pharmaceutical company 

Parke, Davis commissioned the series oj 

paintings “Great Moments in Medicine, ” 

depicting many of the heralded discoveries 

and therapeutic achievements made by 

physicians through the ages. A takeoff by 

MAD Magazine chose as its subject not 

doctors ’ ability to conquer disease but 

their proclivity to charge exorbitant fees. 

Reprinted by permission of Mad Magazine; © 1959 

by E C. Publications, Inc. Collection, American Institution 

of the History of Pharmacy, Madison, Wisconsin 

Comic valentines, a genre popular in the 

U.S. and Great Britain at the beginning of 

the 20th century, were sent anonymously 

to practitioners of medicine, dentistry, 

and pharmacy—their verses expressing 

patients' most heartfelt sentiments toward 

these not-so-beloved professionals. 

DOCTOR 
Powder ond pills! Ifeettfe and knife! 
Cut up the husband, slice up the. wife! 
fell up the children with rank castor oil 
You just know enough to open aboil. 

Collection, William H Helfand 

PARK-DAVID 

Medicine 

Great 

Moments 

in 

is high. But ten years ago nobody had ever heard of bats’ wings and 

mandrake roots.” 

In the 1950s the pharmaceutical firm Parke, Davis sponsored the se¬ 

ries “Great Moments in Medicine,” a popular collection of paintings by 

the illustrator Robert Thom, featuring 45 key events in medical history, 

from medicine in ancient Egypt—a physician treating a sick old man with 

lockjaw—to crucial therapeutic advances of the 20th century, such as the 

discovery of the first chemical “bullet” in 1910, which successfully cured 

syphilis. MAD Magazine in its characteristic irreverent fashion parodied the 

series with an illustration entitled “Presenting the Bill . . . one of a series of 

original oil paintings ‘Practising Medicine for Fun and Profit,’ commissioned 

by Park-David.” 

Doctors and dentists and druggists: loving to hate them 

Finally, there is a special genre of artistic offense that was popular in 

England and the United States around the turn of the century—the comic 

valentine. Sent unsigned to those people loved the least, these “penny 

dreadfuls” attacked all professions and trades equally; pharmacists, dentists, 

and physicians all certainly came in for their share. Scurrilous caricatures 

accompanied by acerbic verses summed up a variety of complaints. 

To a druggist: Keep on grinding poisonous pills, 
See that each cathartic kills. 

Strive to play a doctor’s art, 

Of quack nostrums sell your part; 

Never ‘tending pharmacy school, 

You’re a murderer and a fool! 
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To a dentist: Your patients always greet you 

With groans and howls and curses; 

For all that you can extract well 

Is money from their purses. 

To a doctor: Powder and Pills! Needle and knife! 

Cut up the husband, slice up the wife! 

Fill up the children with rank castor oil 

You just know enough to open a boil. 

Why all these relentless attacks? Why abuse rather than adulation? 

Why treat with such contempt those who do so much for preserving and 

improving human health? Why so many graphic castigators expressing 

their irreverence toward medicine and so few Norman Rockwells sentimen¬ 

tally honoring the beloved and patient country doctor practicing his gentle 

bedside manner? 

One explanation is that physicians have great power over patients, who 

need a means to retaliate when excesses demand it. Because illness is 

unpleasant no matter how one views it, medical satire helps mitigate fears; 

it is an outlet that provides psychic relief. The French philosopher Henri 

Bergson (1859-1941) thought that people laugh at what they fear the most. 

In an article in 1921 discussing the psychology of medical satire, Isador 

H. Coriat, a leading Boston psychiatrist with an abiding interest in the 

history of medicine, suggested that satires were “produced at the expense 

of overcoming deep resistances and repressions concerning illness and 

death and the constant struggles against these unforeseen and unavoidable 

accidents of human life.” As the late physician, literary critic, and French 

academician Henri Mondor, writing about Daumier’s medical caricatures, 

argued: “It is in accordance with the oldest literary traditions that doctors 

should be involved in the endless charges brought by malcontents against 

established institutions, by the frivolous minded against everything serious, 

by writers against science, by the ignorant against any subjects they find 

hard to understand, and finally by the sick and born grumblers against the 

men who heal them slowly or incompletely or who appear to tend them 

roughly and automatically rather than with sympathy.” 

Irreverence, finally, must be viewed positively. Its deformations and ex¬ 

aggerations stress deviations from the high ideals the medical profession 

claims as its own and, one may hope, in the process, will serve to keep 

health professionals closer to these lofty standards. 

"The Small Society"; © 1990 King Features Syndicate, Inc. Reprinted with permission; all rights reserved 
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Awash in 
Hormones: 

The New Endocrinology 

by Nicholas P. Christy, M.D. 

Endocrinology—the study of hormones and the cells and 

tissues that secrete them—has changed more drastically 

over the past 30 years than any other field of medicine. 

Cardiology, for example, which has witnessed spectacular 

advances during that time in the understanding of the phys¬ 

iology of the heart and circulation, remains a limited, well- 

defined field. Gastroenterology, which has likewise made 

brilliant progress, still treats the gut (gastrointestinal tract), 

the pancreas, and the liver. In endocrinology, however, 

new developments in many branches of science—genet¬ 

ics, immunology, biochemistry, and molecular biology among 

them—have so transformed and enlarged the field that its 

borders have grown indistinct and the definitions of gland 

and hormone have had to be radically revised. 

Classic endocrinology: hail and farewell 

From ancient times to the middle of the 20th century, en¬ 

docrinology was defined anatomically, in terms of distinct 

glands exerting specific effects on the body. The relation 

of the testes to maleness has been known since antiquity: 

a castrate bull is a steer, a castrate man a eunuch. Other 

glands had to wait for centuries before their functions be¬ 

came known. It was not until 1855 that the English physi¬ 

cian Thomas Addison identified destruction of the adrenal 

glands, located just above the kidneys, as the cause of 

the affliction now known as adrenocortical insufficiency, 

or Addison’s disease. The deleterious effects of excessive 

and deficient function of the thyroid, at the base of the 

neck, were familiar to British and Irish clinicians by the end 
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Until the mid-20th century, endocrinology 

constituted a field clearly defined in terms 

of distinct glands exerting specific bodily 

effects. The purpose of such glands as 

the testes has been comprehended in a 

general way since ancient times, while the 

functions of others, like the pancreas, had 

to await the rise of modern science for 

clarification. In 1922, in experiments on 

dogs, Charles Best and Frederick Banting 

(left and right) showed the ductless 

portion of the pancreas to be the source 

of the blood-sugar regulator insulin. By 

the 1950s researchers and physicians felt 

confident that most endocrine disorders 

could be traced to excesses or deficiencies 

of a small number of hormones secreted 

by an even smaller' number of glands 

(see Table, opposite page). 
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of the 19th century. In the early 1920s the famous experiments of Cana¬ 

dian medical researchers Frederick Banting and Charles Best established 

the endocrine, or ductless, portion of the pancreas as the source of the 

blood-sugar-regulating hormone insulin. In 1937 the American P.E. Smith 

proved that the anterior pituitary, at the base of the brain, is essential for 

the normal structure and function of at least three other glands: the cortex 

(outer portion) of the adrenals, the ovaries, and the testes. 

By the 1950s clinical endocrinology occupied a well-demarcated anatomic 

province, consisting of the anterior and posterior portions of the pituitary, 

the thyroid, the parathyroids (also in the neck), the cortex and medulla (inner 

portion) of the adrenals, the islets of Langerhans in the pancreas, and the 

gonads: the testes and ovaries. Physicians and research workers were con¬ 

tent to interpret most endocrine disease in terms of excessive and deficient 

production of the hormones uniquely secreted by those nine glands. The 

classic idea of a hormone (Greek hormort, meaning “to excite, set in motion, 

spur on") prevailed: a substance made by one organ, secreted directly into 

the bloodstream, and transported to a more-or-less distant organ or tissue 

where it exerted some regulatory action. This model, which predominated 

during what may be called the descriptive phase of endocrinology, still 

constitutes a major portion of the practice of clinical endocrinologists today. 

Overlapping that descriptive phase, there began in the 1920s the pe¬ 

riod of chemical purification, identification, and synthesis of most of the 

hormones. Then, beginning in the 1940s, investigators discovered several 

hormonal disorders of sexual development resulting from abnormalities in 

the chromosomes. Such findings opened up increasingly sophisticated ge¬ 

netic studies that continue to influence endocrine research today. 

The 1960s and 70s saw the development by Solomon Berson and Ros- 

alyn Yalow, working in an endocrine laboratory at the Bronx (New York) 

Veterans Administration Hospital, of the technique of radioimmunoassay 

(RIA), a revolutionary method of measurement that enabled detection of 

minute quantities of hormones in bodily fluids. It would not be hyperbole 

to claim that the capacity of RIA to measure picograms of a substance 

per milliliter of fluid (trillionths of a gram in about 20 drops) is equivalent to 

detecting a pinch of salt in a fair-sized pond. This ability contrasted sharply 

with older chemical and biological assay methods, which often took days to 

perform. One achievement that RIA made possible was the measurement 

of all the known protein and peptide (small protein) hormones of the ante¬ 

rior pituitary. Because researchers could finally make numerous sequential 

determinations, they learned that each of those hormones undergoes its 

own peculiar oscillatory cycle of secretion over a 24-hour period. Hitherto, 

a single determination a day was all one could reasonably expect. 

The past two or three decades have also seen sophisticated studies of 

the biochemical mode of action of hormones upon cells. New substances 

with hormonal or hormonelike properties have been discovered; exam¬ 

ples are the ubiquitous prostaglandins and many compounds secreted by 

lymphocytes (specialized white blood cells) and other cells of the immune 

system. Hormones have now been shown to exert not only classic en¬ 

docrine activity (/'.e., activity at a point distant from the site of the secretion) 
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Simplified canon of human endocrine diseases, 1950 

gland overfunction deficiency damage to gland hormone involved clinical disorder 

anterior X secretory tumor growth hormone acromegaly1, giantism 

X nonsecreting 
tumor, he~morrhage 

growth hormone, 
gonadotropins, 
thyrotropin, 
corticotropin 

hypopituitarism 
(deficiency of 
pituitary secretions) 

posterior X 
pituitary 

destructive, 
unknown cause 

vasopressin2 diabetes insipidus3 

thyroid X autoimmune 
reaction? 

thyroxine Graves’ disease 
(thyrotoxicosis)4 

X autoimmune 
reaction? 

thyroxine myxedema5 

parathyroids X secretory tumor parathyroid 
hormone 

high blood calcium, 
bone disease 

X destructive, 
unknown cause 

parathyroid 
hormone 

low blood calcium, 
tetany 

adrenal X 
cortex 

overgrowth6, 
secretory tumor 

cortisol7, 
androgens8 

Cushing’s disease9, 
virilism10 

X destructive, 
tuberculosis 

cortisol, 
aldosterone11 

adrenal insufficiency 
(Addison’s disease)12 

adrenal X 
medulla 

secretory tumor 
(pheochromo- 
cytoma)13 

norepinephrine14 episodic hypertension 

pancreatic X secretory tumor insulin low blood sugar 

X destructive, 
unknown cause 

insulin high blood sugar, 
diabetes mellitus15 

testes X Leydig cell tumor16, 
unknown cause 

testosterone precocious puberty 

X qenetic, pituitary 
failure 

testosterone failure of sexual 
development 

ovaries X secretory tumor17, 
unknown cause 

estradiol precocious puberty 

X genetic, 
pituitary failure 

estradiol failure of sexual 
development 

1 enlargement of skeletal extremities and internal organs 
2 or antidiuretic hormone; causes the kidney to retain water 
3 uncontrollable loss of water via the kidneys 
4 generalized increase of metabolic rate, weight loss, fatigue, tremors, prominent eyes 
5 generalized decrease of metabolic rate, loss of energy, pasty complexion, puffy face, hoarseness, hair loss 
6 or hyperplasia; due to excessive corticotropin secretion by the anterior pituitary 
7 or hydrocortisone; its synthetic analogs are used in large doses to treat cancers and allergic and inflammatory diseases 
3 testosterone and weaker androgenic steroids (dehydroepiandrosterone, androsterone, and others) 
9 cortisol excess; round face, thin skin, obesity of the trunk with thin arms and legs, easy bruising, high blood pressure, 

diabetes mellitus, brittle bones (osteoporosis or osteopenia); identical clinical picture (Cushing’s syndrome) 
may follow treatment with high doses of cortisol analogs over long periods 

10 precocious puberty in boys, masculine features in girls and women 
11 the salt-retaining hormone of the adrenal cortex; causes the kidney to retain salt 
12 weight loss, weakness, bronze skin, low blood pressure, undue susceptibility to minor illnesses; fatal if not treated 

with cortisol and aldosterone analogs 
13 rare tumors, benign or malignant; they secrete adrenaline-like compounds that cause intermittent or constant rise in 

blood pressure 
14 or noradrenaline; there is no known deficiency state of this hormone 
15 by far the most common endocrine disease (affects 7% or more of U.S. population) 
16 tumors affect the testosterone-secreting cells of the testis; exceedingly rare; precocious puberty in boys is due usually 

to unduly early pituitary secretion of gonadotropins; the cause of the premature secretion is unknown 
17 the granulosa cell tumor of the ovary; exceedingly rare 
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Contributing to the current explosion of 

knowledge about hormones has been the 

technique of radioimmunoassay (RIA), 

a method involving the use of antibodies 

and radioactive isotopes to measure 

precise levels of very low concentrations 

of substances in blood and other bodily 

fluids. Almost all of what is known about 

regulation of hormonal secretion and the 

interactions among hormones has been 

derived with RIA, beginning in the 1960s. 

Near the end of the 20th century, a large 

part of clinical endocrinology remains 

concerned with the functions and disorders 

of the nine traditional glands: the anterior 

and posterior pituitary, the thyroid, the 

parathyroids, the cortex and medulla of 

the adrenals, the pancreatic islets, and 

the ovaries and testes. During the past 

three or four decades, however, medical 

research has discovered hormonal 

activity for compounds secreted by a 

bewildering, ever expanding assortment 

of tissues and organs, among them the 

hypothalamus and pineal gland in the 

brain, the heart, the thymus, the lungs, 

the kidneys, and the gastrointestinal tract. 

This knowledge has added to an altered, 

vastly complicated picture of the human 

endocrine system. 

but also activity that is autocrine (acting on the same cell in which the 

substance is made) and paracrine (acting on cells neighboring the secretory 

cell). Conventional hormones and substances structurally resembling them 

have been found to be secreted by some kinds of malignant tumors. 

Finally, hormones and hormonelike compounds occur in and are secreted 

by a bewildering array of organs and tissues, differing markedly from the 

traditional glands. Examples are the brain, the gut, the heart, the thymus, 

and the kidneys. 

This revolutionary phase of endocrinology, in concert with advances in 

biochemistry and molecular biology, has greatly enlarged the field, inter¬ 

mingling it with many other branches of biological science. Furthermore, 

this new knowledge has altered and vastly complicated the perception of 

the endocrine system and hormones. Medical researchers are only now 

beginning to fathom the full range, of what hormones do, where they come 

from, how they carry local and distant messages, and the myriad ways they 

govern such aspects of human experience as growth, maturation, defense 

against infectious organisms, and mental and psychological function. Few 

would have predicted, for example, the results of a study published in 1990 

in which giving synthetic growth hormone to elderly people for six months 

appeared to turn the clock back by increasing muscle mass and bone 

density, reducing body fat, and, in certain patients, improving strength and 

exercise capacity. 

Hormonal control: an increasingly complex picture 

In recent decades it has become apparent that the body’s control of 

hormone secretion is more complicated than previously supposed. By the 

1940s the principle of negative-feedback inhibition of hormone secretion 

had been firmly established. For example, the parathyroid glands regulate 

Nine “classic” endocrine glands and some less conventional 
sources of hormones 



the concentration of calcium in the blood serum by secreting parathyroid 

hormone (PTH), which raises serum calcium levels. When calcium levels fall, 

the parathyroids are stimulated to secrete more PTH in order to elevate 

the calcium concentration to appropriate levels. On the other hand, high 

serum calcium levels are a signal to the parathyroids to reduce hormone 

production: negative-feedback inhibition. Similarly, the anterior pituitary 

makes two so-called gonadotropins—luteinizing hormone (LH) and follicle- 

stimulating hormone (FSH)—which among other actions regulate the levels 

in the blood of sex hormones secreted by the gonads. When sex hormone 

levels are high, the pituitary’s secretion of LH and FSH is inhibited. Later 

work on the hormonal control of reproduction in women uncovered another 

effect: positive-feedback control. Midway through the menstrual cycle, the 

ovaries release high amounts of sex hormones called estrogens, an event 

that is followed by a peak in the pituitary’s secretion of LH, which in turn 

is followed by ovulation, or release of the egg from the ovary. Such new 

observations have enabled precise identification of the hormonal events 

surrounding ovulation, greatly simplifying the treatment of menstrual disor¬ 

ders and infertility in women. 

The discovery of a new hormone has complicated the picture of how 

pituitary gonadotropins and the sex hormones testosterone (the predomi¬ 

nant androgen, or male hormone) and estradiol (the predominant estrogen 

in the female) interact. The standard idea had been that testosterone in 

the male and estradiol in the female suppressed the pituitary’s secretion 

of FSH and LH by negative-feedback inhibition and that such hormonal 

interplay sufficiently explained the workings of the menstrual cycle. How¬ 

ever, the observation in the 1920s of men and women suffering from 

certain kinds of gonadal lesions accompanied by extraordinarily high levels 

of FSH suggested the existence of an as yet unidentified gonadal hormone, 

dubbed inhibin, that was being produced by the gonads and that played an 

important role, perhaps the chief role, in regulating pituitary FSH secretion. 

For almost a half century this hypothetical substance failed to gain a 

respectable place in the canon of hormones. Finally in the 1970s the 

World Health Organization, which was seeking a male contraceptive, began 

funding inhibin research, reasoning that a substance that inhibited FSH 

would consequently inhibit sperm production. By the 1980s it had been 

established that both the testes and the ovaries secrete a substance hav¬ 

ing FSH-inhibiting activity. Subsequently that substance was purified, and 

by means of modern techniques of molecular biology its structure was 

completely determined. Today, necessarily accepted as a hormonal reality, 

inhibin is known to suppress ovulation, and studies are in progress to find 

out whether it suppresses sperm production. In addition, researchers have 

produced antibody molecules that specifically recognize and bind to inhibin; 

when tested in laboratory animals, the antibodies block inhibin action. If the 

work on inhibin can be applied to human beings, the hormone itself may 

come to serve as a contraceptive, while inhibin blockers may find a place 

in treating infertility. 

Inhibin may have further significance both within and outside the repro¬ 

ductive system. Through chemical rearrangement of its two component 

Negative-feedback control of parathyroid 
hormone secretion 

• high calcium levels block blood ca|cjum 
parathyroid hormone levels 

parathyroid hormone releases calcium 
from storage in bone (and accelerates 
calcium absorption from gut) 

Positive- and negative-feedback control 
of gonadotropins in women 

blood 
estrogen 
levels 
(low or high) 

high estrogen levels ordinarily 
block LH and FSH secretion 
(negative feedback inhibition) 

at mid cycle high 
estrogen levels 
stimulate LH 
surge and 
consequent 
release of 
egg from 
ovary 
(positive 
feedback) 

anterior 
pituitary 

low estrogen levels 
allow LH and 
FSH secretion ovary 

LH and FSH stimulate secretion 
of estrogens from ovary 

The body’s control of hormone secretion 

exploits negative and positive feedback. 

The former occurs, for example, in 

the regulation of blood calcium by the 

parathyroids (top). Low calcium levels 

stimulate secretion of parathyroid 

hormone (PTH), which makes calcium 

more available, whereas high calcium 

levels block PTH secretion. Negative 

feedback also operates in women 

in restraining pituitary secretion of 

gonadotropins (LH and FSH), which 

stimulate estrogen release from the ovaries 

(above). At mid cycle, however, positive 

feedback occurs: release of high levels 

of ovarian estrogens elicits a surge of 

pituitary LH and consequent ovulation. 
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While excess secretion of pituitary growth 

hormone in childhood is responsible 

for the giant stature of the man in the 

19th-century illustration below, his 

disproportionately enlarged hands and 

jaw, characteristic of the condition called 

acromegaly, is a result of continued 

overproduction of the hormone in 

adulthood. In recent years researchers 

probing the molecular mechanisms 

underlying acromegaly have uncovered 

genetic mutations in some cases that 

allow the growth-hormone-secreting cells 

of the pituitary to escape proper regulation 

by the brain. The result is overgrowth of 

those cells and overproduction of growth 

hormone. Conceivably, advances in 

genetic engineering one day may allow the 

defective genes to be corrected. 

Jean-Loup Charmet 

parts to form a substance called activin, inhibin takes on the capacity 

to stimulate FSH secretion. Inhibin and activin also affect the synthesis 

of hemoglobin, the oxygen-carrying pigment of red blood cells, and are 

thought to influence aspects of the immune response. 

The sources of inhibin are the ovaries, the testes, and, during preg¬ 

nancy, the placenta, which arises from fetal cells. Since it is now possible 

to measure inhibin in the blood serum, such determinations will probably 

prove useful in evaluating several types of impaired fertility. Measurements 

of inhibin levels in the blood are already proving valuable as markers in 

detecting recurrences of two kinds of cancer: the granulosa-cell tumor of 

the ovary and a tumor of the placenta known as hydatidiform mole. 

Contributions from genetic advances 

Between 1940 and 1960 a whole new territory of reproductive endocrinol¬ 

ogy grew up around the discovery that certain types of ovarian and 

testicular disease are related to chromosomal abnormalities. The normal 

man has 44 ordinary paired chromosomes (named autosomes) plus the 

sex chromosomes X and Y, expressed in shorthand as 46,XY. The Y 

chromosome carries all the genes that determine maleness. The normal 

chromosomal constitution of woman is 46,XX. Applying rather simple bi¬ 

ological methods, Canadian researcher Murray Barr and others identified 

chromosomal anomalies in many hitherto inexplicable disorders that are 

marked by failure of the gonads to develop. For instance, in female¬ 

appearing individuals afflicted with Turner’s syndrome—characterized by 

rudimentary ovaries, short stature, high levels of FSH in the blood, and 

sometimes skeletal and other deformities—it has been established that the 

chromosomal constitution is 45,XO; that is, one of the X chromosomes is 

missing. In male-appearing persons having Klinefelter’s syndrome—charac¬ 

terized by a body form resembling that of a eunuch, small testes, complete 

or nearly complete failure of sperm production, and raised FSH values—the 

chromosomal constitution is shown to be 47,XXY; that is, an extra X chro¬ 

mosome. Individuals with the syndrome who have more extreme degrees 

of feminization show chromosomal patterns still more abnormal: 48,XXXY 

and 49.XXXXY. A rare constitution, 47,XYY, has been found in normal¬ 

appearing males who, although not excessively virile, often exhibit serious 

degrees of mental deficiency and behavioral disorders. Such findings and 

many more like them have shed new light on human sexual development 

and on how chromosomes affect it. The detection of such anomalies makes 

possible early counseling of the afflicted and their parents and enables 

timely treatment of hormonal deficiencies where they exist. 

Sophisticated genetic and cellular studies recently have revealed some 

of the molecular mechanisms underlying three distinctly different endocrine 

diseases. One, familial pseudohypoparathyroidism, stems from a cellular 

resistance to the normal actions of parathyroid hormone, which include 

stimulating calcium release from storage in bone and fostering the absorp¬ 

tion of calcium from the gut. Victims of the disease show low levels of 

calcium in the blood and several kinds of defects of the skeletal structure. 

The second disease, Albright’s hereditary osteodystrophy, is marked by 
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short stature, short fingers and toes, and bony deposits under the skin. 

It results from a cellular resistance to PTH as well as to several pituitary 

hormones that stimulate the thyroid and the adrenal cortex and help in 

regulating water balance and the concentration of dissolved substances in 

the bodily fluids. The third disease, acromegaly, is characterized by gradual 

enlargement of the skeletal extremities and internal organs and thickening 

of the skin and is the result of overproduction of pituitary growth hormone, 

caused by a pituitary tumor. 

In all three diseases researchers have found abnormalities in certain 

intracellular proteins (G proteins) that act as modulators and transmitters of 

hormonal and other signals. The protein abnormality in acromegaly releases 

the growth-hormone-secreting cells of the anterior pituitary from proper 

regulation by the brain. The result is uncontrolled overgrowth of those 

cells, the formation of a growth-hormone-secreting tumor, and consequent 

acromegaly. In pseudohypoparathyroidism, acromegaly, and Albright’s syn¬ 

drome, specific mutations in genes that code for G proteins have been 

identified. These observations go some distance in explaining the molecular 

basis of the three disorders. It is conceivable that in the future genetic 

engineering could be used to correct the defective DNA that encodes the 

abnormal proteins. 

Cellular receptors and endocrine disease 

Some hormones work on all cells. Cortisol (hydrocortisone) and related 

steroid compounds (glucocorticoids) of the adrenal cortex, which are essen¬ 

tial for life, have ubiquitous action. The same is true for the major thyroid 

hormones, thyroxine and triiodothyronine. On the other hand, for the many 

hormones that act on a few special organs or tissues, it is reasonable 

to ask how they can “know” their specific targets. Early work in the field 

showed that in the case of the female hormone estradiol, radioactively la¬ 

beled estradiol that was injected experimentally concentrated in the uterus, 

obviously a target tissue for the ovarian estrogen. From such studies 

grew the identification of a host of hormone receptors—now known to be 

protein molecules—having great specificity and avidity for molecules of the 

appropriate hormone. Sex hormone receptors are concentrated chiefly in 

the cells of androgen- and estrogen-responsive tissues: the breasts, uterus, 

penis, and skeletal muscle. By contrast, glucocorticoid and thyroid hormone 

receptors are found in virtually all cells. 

Precisely how these receptors affect hormone action is a complex 

matter. In general, some hormones bind specifically to receptors located 

within the cell, in the cell sap (cytosol). The resulting hormone-receptor 

complex then acts, either within the cell nucleus or elsewhere, to affect the 

translation of genetically coded instructions into protein. Other hormones 

find their receptors on the surface of the cell, whereupon they begin a 

cascade of biochemical reactions that carries into the cell and exerts many 

regulatory effects. 

The fields of toxicology and environmental health have been recent ben¬ 

eficiaries of research into hormone receptors. It turns out that the industrial 

toxins known as dioxins (including the most toxic dioxin, 2,3,7,8-TCDD) act 

Francois Lochon—Gamma/Liaison 

Severe skin rashes afflict two children 

shortly after their exposure to a 

dioxin-laden cloud that emanated from 

a chemical plant explosion near Seveso, 

Italy, in 1976. Dioxin (specifically 

2,3,7,8-TCDD) and its close relatives, the 

undesirable toxic by-products of industrial 

chemical synthesis, have been found to act 

on receptors of human body cells in a way 

virtually identical to that of the adrenal 

hormone cortisol and the sex steroid 

hormones. In fact, much of the detailed 

knowledge of the effects of these toxins on 

cells has been derived from research on 

hormone receptors. 
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on cell receptors in a manner virtually identical to that of cortisol and the sex 

steroids. Dioxins—environmental contaminants produced in such industrial 

activities as garbage incineration and automobile and paper manufacturing 

and known infamously as a contaminant in the defoliant Agent Orange 

used in Vietnam—bind to intracellular receptors, bind to DNA, and inappro¬ 

priately affect genetic processes. In experimental animals dioxins disrupt 

embryological development and damage gonadal function; in humans they 

have been linked with the skin disease chloracne and possibly with a type 

of cancer known as non-Hodgkin’s lymphoma. Interestingly, the detailed 

knowledge of how these poisons work has been gained from the unlikely 

source of endocrinologic research. 

Hormone receptors play a significant role in human afflictions. The pres¬ 

ence or absence of estrogen receptors in samples of breast cancer tissue 

has long been used to determine whether removal of the ovaries will effec¬ 

tively deprive the mammary tumor of a growth factor and thereby cause 

its regression. Clinically, women whose cancers contain estrogen receptors 

are candidates for ovarian removal; if receptors are lacking, ovarian removal 

will be ineffective. 

Inherited deficiency or absence of receptors characterizes a number of 

conditions. Pseudohypoparathyroidism, as mentioned above, arises when 

cells of the target tissues that normally respond to parathyroid hormone re¬ 

sist its action. In some of the several forms of the disease, this resistance is 

due in part to lack of specific receptors on cell membranes. Consequently, 

PTH cannot bind to the cell and thereby stimulate calcium release from 

bone or absorption of calcium from the gut. Another hereditary disorder, 

testicular feminization, affects people who are genetic males (46,XY) but 

have ambiguous external sex organs and at puberty develop feminine body 

form although their gonads are testes. The cause is deficiency, absence, or 

abnormality of the cellular receptor for testosterone. Neither the individual’s 

own nor administered testosterone has any effect. 

French medical researcher Etienne-Emile 

Baulieu, developer of the compound 

RU-486, diagrams the mechanism 

whereby the drug terminates pregnancy 

by blocking certain receptors (one is 

depicted as a large crescent) in the uterine 

lining from binding the ovarian hormone 

progesterone (P), an event needed to 

accept and sustain the fetus in the womb 

during pregnancy. Used in conjunction 

with prostaglandins to induce uterine 

contractions, RU-486 has proved to be 

extremely effective when taken during the 

fourth to sixth weeks after conception. It is 

also being investigated as a conventional 

contraceptive, an aid to ease difficult 

deliveries, and a cancer treatment. 
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The most common hormone receptor disorder is non-insulin-dependent 

(adult-onset) diabetes mellitus, associated with obesity and often occurring 

in middle age. In this case the numbers of insulin receptors are reduced in 

red blood cells, in white blood cells known as monocytes, and in fat cells. 

Such diabetes responds only sluggishly to administered insulin, making 

control of blood sugar levels difficult and highly dependent on diet. 

In the field of reproductive endocrinology, hormone receptors are the key 

to a recent development of great potential significance. RU-486, or mifepri¬ 

stone, a drug marketed by the French pharmaceutical company Groupe 

Roussel-Uclaf, is a progesterone receptor antagonist; it acts to prevent re¬ 

ceptors in the uterine lining from binding the ovarian hormone progesterone, 

an action essential for implantation of the fertilized egg and maintenance 

of the fetus during pregnancy. The substance, taken in conjunction with 

prostaglandins, is extremely effective in terminating pregnancy during the 

fourth to sixth weeks after conception. RU-486 has been available since 

1988 on an experimental basis in France, where thousands of women have 

chosen it over surgical abortion. As of mid-1990, in part because of resis¬ 

tance by pro-life activists, Roussel-Uclaf had not yet released it for sale in 

other countries. Investigators have begun exploring other potential uses for 

the drug; for example, as a conventional contraceptive, a labor inducer, a 

promoter of wound healing, and a treatment for certain kinds of tumors. 

Hormones from improbable organs 

One of the most far-reaching changes in the concept of hormones has 

come from the finding of hormonal substances in organs and tissues that 

no one had ever considered to be secretory glands. The lungs, seemingly 

an unlikely source of hormonal influence, have been found to process hor¬ 

mone precursors—activating some, inactivating others, and synthesizing 

still others (prostaglandins). Certain of these substances may play a role in 

the lungs’ reaction to injury by embolisms, vessel-blocking blood clots that 

travel from other sites in the body. 

The kidneys, plainly not glands in the traditional sense, produce at least 

one protein, erythropoietin, that acts like a hormone. Erythropoietin stimu¬ 

lates the bone marrow’s production of red blood cells in response to lack 

of oxygen, as is experienced by people living at high altitude or by those 

with severe lung disease. In rare cases tumors derived from kidney cells 

synthesize and release enough of the protein to cause excessive red cell 

production, a condition called polycythemia. In some instances of renal can¬ 

cer, measurements of erythropoietin values in the blood serum are useful 

as tumor markers. 

The thymus, a lymphoid organ in the upper chest, has been regarded 

as playing some part, not yet well defined, in the body’s immune response 

to infectious disease. Recent work has disclosed several thymic peptides 

that help regulate the maturation of primitive lymphocytes into T cells; that 

is, cells that are immunologically capable of defending against bacterial and 

viral invasion. Further, the thymus elaborates two other peptides that have 

found limited therapeutic use. Thymopoietin has shown some beneficial 

effect against human rheumatoid arthritis. Alpha-1 thymosin has benefited 

Blood unusually rich in red cells 

(erythrocytes) is found in people living 

at high altitude, such as the mountain 

dwellers of the Bolivian Andes above, and 

in victims of lung disease severe enough 

to starve the tissues of oxygen. This 

compensatory mechanism is mediated by 

a hormone, erythropoietin, produced by 

an unlikely endocrine organ, the kidney. 

Secreted in response to lack of oxygen, 

erythropoietin stimulates the bone marrow 

to increase production of red cells. People 

afflicted with severe kidney disease may 

experience a deficiency of the hormone 

and consequent anemia, which has been 

shown to respond to treatment with 

erythropoietin. In 1989 a form of the 

hormone producible in quantity by tneans 

of genetic engineering became available in 

the U S. for such treatment. 
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A nursing mother, an emotionally exhausted political 

candidate, and a first grader who towers over his 

classmate—the linking thread is that their life experiences 

are being influenced by pituitary hormones normally 

controlled by the hypothalamus in the brain. While one 

hypothalamic hormone governs prolactin, the pituitary 

hormone that regulates milk production in women after 

childbirth, another controls pituitary secretion of a hormone 

that prompts the adrenal cortex to release cortisol, a major 

player in the body’s response to stress. Pituitary growth 

hormone is ordinarily regulated by hypothalamic releasing 

and inhibiting hormones, but certain pituitary abnormalities 

in childhood, particularly tumors, may cause oversecretion of 

growth hormone and consequent pituitary gigantism. 

Photographs, (top) Barbara Alper—Stock, Boston; (bottom left) Honl—Gamma/ 

Liaison; (bottom right) Arthur Grace—Stock, Boston 

children with genetic immunodeficiency diseases and cancer patients who 

have suffered dangerous reductions in blood lymphocytes as a result 

of chemotherapy. 

Even the heart turns out to have an endocrine activity, as was unexpect¬ 

edly discovered in the early 1980s. When the heart begins to fail as a pump 

and the blood volume consequently rises, the thin-walled upper chambers, 

or atria, of the heart stretch, causing what earlier had been observed to 

be a compensatory “reflex" excretion of salt and water via the kidney. The 

reflex is now known to result from the release from special cells in the atria 

of a hormone called atrial natriuretic peptide (ANP; also known as auriculin 

and atriopeptin). This new diuretic substance may well play an important 

natural role in offsetting the effects of heart failure and in the normal func¬ 

tion of the heart and blood vessels. Furthermore, it may have therapeutic 

applications in patients with heart failure, high blood pressure, some kidney 

diseases, or other illnesses associated with the retention of fluid. 
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Brain control of endocrine secretion 

specific effects 
on body cells, 
tissues 

negative and positive 
feedback from target' 
gland hormone 

o o 

target gland 
hormone 

pituitary hormone 

target gland 

releasing (or inhibiting) 
hormone 

circulatory system 

anterior pituitary 

The past two decades of research have shown the gut to be a factory 

of hormones. More than 35 such peptide hormones are secreted by the so- 

called APUD cells, which are distributed diffusely throughout the intestinal 

tract. Within the gut they are thought to regulate gut motility and secre¬ 

tion of digestive fluids. Studies of their actions outside the gut are just 

starting but promise surprising disclosures. Certain gastrointestinal tumors 

oversecrete gut hormones—for example, gastrin and somatostatin—and 

the gross excess of the substances gives rise to disorders having well- 

defined symptoms. Measurement of the hormones in blood serum affords 

the opportunity for early diagnosis and treatment. 

Brain hormones 

The brain and other parts of the central nervous system are now known 

to produce many hormones and neurotransmitters that have endocrine, 

autocrine, and paracrine activity. Among the earliest to be discovered were 

chemicals made by the hypothalamus—a small structure at the base of the 

brain just above the pituitary—that stimulate the anterior pituitary. From 

work done in the 1960s and 70s, it is known that this minute volume 

of brain tissue secretes peptide hormones that travel by way of a special 

circulatory system to the pituitary gland, where each peptide acts to regu¬ 

late the synthesis and release of a specific pituitary hormone. Among the 

hypothalamic peptides are growth-hormone-releasing hormone (GRH) and 

growth-hormone-inhibiting hormone (somatostatin). Prolactin, the pituitary 

hormone that regulates milk production in women after they have given 

birth, is controlled almost entirely by a prolactin-inhibiting hypothalamic hor- 

The basic relationships among the brain, 

anterior pituitary, and the pituitary’s 

dependent glands are diagrammed above. 

Under the control of higher brain centers, 

the hypothalamus secretes any of several 

hormones that travel via a special system 

of blood vessels (portal system) to the 

anterior pituitary, inducing that organ 

to release hormones targeted for specific 

dependent glands. The hormone released 

by the dependent gland not only exerts 

its endocrine effects on the body but also 

provides negative- and positive-feedback 

control of the hypothalamus and pituitary. 

The discovery of the hypothalamic 

hormones during the 1960s and 

1970s deepened understanding of the 

interworkings of the endocrine system and 

the brain and shed new light on the causes 

of endocrine disorders. 
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mone that is not a peptide but an amine, the neurotransmitter dopamine. 

Gonadotropin-releasing hormone (GnRH) controls the pituitary’s secretion 

of FSH and LH; thyrotropin-releasing hormone (TRH), that of thyrotropin 

(thyroid-stimulating hormone; TSH); and corticotropin-releasing hormone 

(CRH), that of corticotropin (adrenocorticotropic hormone; ACTH). 

These hypothalamic hormones all can be considered neurotransmitters; 

secreted by neural tissue, they transmit chemical signals to the pituitary. 

Their discovery won for the Americans Rosalyn Yalow, Roger Guillemin, 

and Andrew Schally the Nobel Prize for Physiology or Medicine in 1977. The 

vast amount of research on these compounds has deepened understand¬ 

ing of the relationships among the brain, the pituitary, and the pituitary’s 

dependent glands, has disclosed new diseases, and has opened doors in 

reproductive endocrinology. 

One recent benefit of this research, coupled with the measurement capa¬ 

bilities of radioimmunoassay, has been the recognition that an elevated level 

of prolactin in the blood, a condition known as hyperprolactinemia, is the 

most common neuroendocrine disorder. In addition to causing galactorrhea 

(inappropriate breast milk production), hyperprolactinemia has been found 

to be involved in significant numbers of cases of other reproductive disor¬ 

ders, including infertility and amenorrhea (absence of menstrual periods) in 

women and impotence in men. In most cases the elevated prolactin results 

from a pituitary tumor, but it has also been associated with an abnormality 

of hypothalamic secretion or some other cause outside the pituitary itself. 

Studies have shown that treatment with substances that inhibit prolactin 

secretion in many cases is preferable to surgical or radiation treatment of 

the pituitary. In particular, numerous reports have documented the success 

of bromocriptine, an alkaloid drug that can stimulate dopamine receptors on 

the prolactin-secreting cells of the pituitary and thereby mimic the natural 

inhibiting action of dopamine, in reducing prolactin levels and, surprisingly, 

in reducing the size of pituitary tumors. 

Many other hormonal substances, presumably neurotransmitters, are 

found in the central nervous system. Perhaps the most dramatic are the 

so-called endogenous opioids (or natural opiates)—the endorphins and 

enkephalins—which are widely distributed in brain tissue and are found 

chiefly in cells that have opiate receptors; i.e., specific receptors for the 

addictive narcotics like morphine. These small peptides have many incom¬ 

pletely understood influences on human experience; they affect sleep, eating 

and drinking behavior, body temperature, the perception of and response 

to pain, and, amazingly, memory and learning. They have been offered as 

explanations for such diverse phenomena as the ability of acupuncture to 

produce anesthesia and the druglike euphoria reportedly experienced by 

runners, weight lifters, and other athletes during intense workouts. Inves¬ 

tigation of the significance of the endogenous opioids still has a long way 

to go. Researchers expect to find them involved in the bodily response to 

stress and suggest that they may operate in the higher central nervous 

system in ways that today can barely be imagined. 

At least 10 other hormonal peptides have been isolated from brain tissue. 

Among the more interesting is cholecystokinin (CCK), first known as a gut 
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hormone that stimulates the gallbladder. The question of what CCK is doing 

in the brain may have begun to be answered with recent observations that 

the substance induces satiety—i.e., it lowers appetite and food intake— 

in laboratory animals, leading to the hope that the hormone could find a 

place in the understanding and management of human obesity and in the 

development of drugs that stimulate or suppress appetite. 

As mentioned above, certain cancers secrete hormones and hormonelike 

substances. Benign, but more commonly malignant, tumors of virtually ev¬ 

ery organ have been reported as sources for protein hormones: vasopressin 

(antidiuretic hormone, or ADH, normally a pituitary secretion), gonadotropins, 

ACTH, insulin-like growth factors, and many others. Overabundances of 

these inappropriately secreted substances can cause serious disorders of 

their own. Measurements of their levels in the blood are useful as tumor 

markers, enabling monitoring and prompt treatment. These observations 

have led to the realization that almost all cells have the potential for hor¬ 

mone secretion. The nature of the cancerous process that releases this 

potentiality is the subject of intense study. 

Hormones from many sources 

A variety of protein substances that influence growth have been and con¬ 

tinue to be discovered in numerous tissues. Whether they are hormones 

may be simply a question of semantics, since they certainly have endocrine, 

autocrine, and paracrine activity. One, epidermal growth factor (EGF), influ¬ 

ences growth, development, and the proliferation of cells in fetal life. EGF 

has shown promise in clinical trials as a healing agent; it slightly accelerates 

the healing of superficial incised wounds in the skin. As can be supposed, 

very active research on this compound is under way. 

Other substances in this category are platelet-derived growth factor, 

which affects blood clotting, and fibroblast growth factor (FGF), which 

influences the growth of connective tissue. Somatomedin, synthesized in 

the liver, acts as a mediator that permits the widespread action of pituitary 

growth hormone. Nerve growth factor (NGF) affects the development of 

nerve cells and fibers and may be involved in the failure of brain develop¬ 

ment seen in cretins, infants who are deficient in thyroid hormone in fetal 

life and early infancy and thus experience major problems in physical and 

mental development. Clinical trials have been initiated to determine whether 

NGF is useful in promoting the healing of wounds in peripheral nerves. 

Prostaglandins, powerfully active compounds formed from essential fatty 

acids, are present in most tissues. They and related substances, eicosanoids 

and leukotrienes, generally act as local regulators (paracrine hormones), and 

over the past two decades they have been shown to mediate an astonish¬ 

ingly diverse array of functions. Prostaglandins have neuroendocrine actions 

in the regulation of thyrotropin, corticotropin, prolactin, and gonadotropin 

secretion by the pituitary. The finding that they stimulate contraction of the 

uterine muscle has led to the successful treatment of menstrual cramps by 

administration of prostaglandin inhibitors, such as ibuprofen, and to the use 

of prostaglandins as labor-inducing agents. Some prostaglandins influence 

the immune response of lymphocytes and help mediate inflammation; oth- 

Gerhard Gscheidle—Peter Arnold, Inc. 

Runners, weight lifters, and other athletes 

have reported experiencing euphoric 

"highs” during peak physical activity, an 

effect that some attribute to the release of 

hormonelike substances called endogenous 

opioids. Discovered in the brain and 

spinal cord in the 1970s, these peptide 

compounds bind to the same receptors as 

do the opiate narcotics. They are clearly 

involved in the body’s perception of and 

response to pain, show strong evidence of 

being connected with so-called pleasure 

centers in the brain, and seem to influence 

a variety of other human experiences, 

including sleep, eating behavior, and 

memory and learning. 
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ers are intimately involved in the process of blood clotting, and still others 

affect the digestive tract. Prostaglandins are also strong vasodilators, re¬ 

laxing the muscles in the walls of blood vessels and thereby enlarging the 

vessel diameter and lowering blood pressure. 

Hormones in behavior, aging, and stress 

Hormones may play a part in what ranks among the most common of 

human diseases, depression. First, research suggests that there may be 

abnormalities of various neurotransmitters in the brain of the depressed 

person. Second and more certain, some forms of depression are marked 

by definite and major endocrine disturbances. 

The best studied and most obvious is excessive secretion by the adrenal 

cortex of its major glucocorticoid hormone, cortisol. In some forms of de¬ 

pression, levels of cortisol and abnormalities in its secretory control are as 

great as those found in Cushing’s disease, an illness resulting from over- 

stimulation of the adrenal cortex by an ACTH-producing pituitary tumor. 

Some researchers postulate that areas of the brain above the hypothala¬ 

mus stimulate excessive secretion of hypothalamic corticotropin-releasing 

hormone, a suggestion supported by the discovery of high levels of this hor¬ 

mone in the cerebrospinal fluid of depressed patients. Other support comes 

from the frequent occurrence of depression in true Cushing’s disease. 

Other neuroendocrine abnormalities—involving somatostatin, vasopressin, 

growth hormone, and TSH—have also been discovered in depression. 

Understanding the significance of these endocrine changes should lead to 

the design of effective therapies. 

Hormones are becoming increasingly implicated in the biology of stress 

and aging. When a person is confronted with prolonged stress—for ex¬ 

ample, a family tragedy or a high-pressure job—the body may respond 

with increased secretion of CRH from the hypothalamus, which induces 

pituitary secretion of ACTH, which in turn stimulates cortisol secretion from 

Studies in laboratory animals suggest that 

in the elderly the hormonal response to 

stressful situations may remain "switched 

on’’ longer than in young individuals. 

Stress initiates a chain of hormonal 

secretions beginning in the brain and 

culminating in the release by the adrenals 

of cortisol and other hormones, which 

among their actions raise blood pressure, 

step up metabolism, and make nutrients 

more available to cells and tissues; at 

high levels cortisol also can impair the 

functioning of the immune system. In the 

aged, chronically high levels of cortisol 

may actually damage part of the brain 

responsible for endocrine control, thus 

making the brain even less capable of 

responding appropriately to stress. 

Bill Aron—Photo Researchers 
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the adrenal cortex. Among other actions, cortisol raises blood sugar and 

steps up metabolism; there is evidence that it also suppresses the immune 

system. Laboratory studies of old rats have revealed that the adrenal 

cortical response to various stress situations does not “turn off” nearly as 

rapidly as in young animals. Furthermore, experimentally exposing aging 

rats to a characteristic feature of stress, namely, high blood concentrations 

of cortisol, actually induces the death of cells in a part of the brain called 

the hippocampus, located in the limbic system, a part of the brain involved 

in neuroendocrine control. Put another way, chronic stress may damage 

the brain and, in a vicious circle, render it less and less capable of mounting 

appropriate emotional and physical responses to adverse stimuli from the 

environment. Whether these laboratory observations are true for human 

beings remains to be shown. 

In recent years researchers have reported finding abnormally high cor¬ 

tisol levels and disordered regulation of cortisol secretion associated with 

other behavior-related problems, ranging from manic-depressive illness to 

the eating disorder anorexia nervosa to shyness and poor psychological 

adjustment in teenagers. It falls to future studies to establish whether a 

cause-and-effect relationship for these associations actually exists and, if 

it does, whether the hormonal disturbance is the root or a result of the 

behavior disorder. 

The pineal, a small gland located at the center of the brain, secretes a 

unique hormone, melatonin, whose physiological significance in humans is 

still largely unknown. The pineal’s production of melatonin varies both with 

the time of day and with age, which has led to the suspicion and some 

experimental demonstration that it plays a role in the body’s responses to 

cycles of light and dark, in daily biological rhythms, and in bringing on sleep. 

In the early 1980s psychiatrists recognized a cyclically recurring form of 

depression, termed seasonal affective disorder (SAD), that afflicts people 

during the months of shortened daylight hours and that could be relieved 

by daily exposures to bright artificial light. Because strong light has been 

shown in experiments to suppress melatonin secretion in humans, some 

researchers believe the hormone to be involved in the causation of SAD. 

The future 

Over the past few decades medical research has discovered that hormones 

help govern virtually every aspect of human experience—from growth and 

development to metabolism, to reproduction, to responses to physical in¬ 

jury and mental stress, and even to thought processes themselves. Where 

medicine was once content to define endocrinology in terms of fewer than 

two dozen chemical substances, it now must deal with hundreds. Even the 

idea of a hormone itself has broadened to include just about any substance 

made by a cell that can change what that cell or some other cell in the 

body is doing. In the future the rapid pace of hormone research will surely 

uncover even more of the body’s biochemical secrets, hastening the day 

when people no longer will live entirely at the mercy of their hormones but 

to some degree will control that delicately balanced mix of chemicals to 

lead longer, healthier, more self-directed lives. 

Daily exposure to strong supplemental 

light for an hour or more, particularly in 

the morning, has been found therapeutic 

in relieving a cyclically recurring form 

of depression called seasonal affective 

disorder (SAD). Recognized for only 

about a decade, SAD afflicts its victims 

during the fall and winter, when hours 

of daylight are shortest. The pineal, an 

organ located deep in the brain, secretes 

the hormone melatonin, whose production 

follows a daily rhythm that is affected by 

changes in the day-night cycle and can 

be suppressed completely by strong light. 

In large doses melatonin also has been 

shown to induce sleepiness and slow down 

reaction time, leading to speculation that 

the hormone is somehow involved in the 

causation of SAD. 
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A Practice with Prestige— 

DOCTORS 

HARLEY STREET 
by Jerry Mason 

London has its Harley Street, New York has Park Avenue, and few are immune to 

the snob value of having consulting-rooms on the chosen street. 

—The Principles and Art of Plastic Surgery 

Liz still, after all these years, found satisfaction in giving her address. Each time 

a shop assistant or a clerk or a tradesman wrote down Dr. E. Headleand, Harley 

Street, the same thrill of self-affirmation, of self-definition would be re-enacted. Liz 

. . . had become Liz Headleand of Harley Street, London W.l. Nobody could argue 

with that, nobody could question it. . . . Her largest dreams, her most foolish 

fantasies had been enacted in bricks and mortar and mantel shelves and tiled floors 

and plaster ceilings. . . . The Headleands of Harley Street. Resonant, exemplary. 

Myriad uncertainties and hesitations were buried beneath that solid pile, banished by 

the invocation of a street name. —The Radiant Way 

Mention Harley Street, London, and people the world over associate it with 

doctors—not just any doctors but the most eminent of specialists. Indeed, 

an address in Harley Street automatically bestows the perception of excel¬ 

lence and exclusiveness upon the doctor who practices there, where the 

highest fees are routine. 

The Harley Street doctor has been lampooned by George Bernard Shaw 

in The Doctor’s Dilemma (1906), reviled by the Scottish novelist A.J. Cronin 

in The Citadel (1937), and held up as the epitome of yuppie elegance by the 

contemporary British novelist Margaret Drabble in The Radiant Way (1987). 

On the one hand, the Harley Street specialists have been castigated for 

their greed by the government and the press. On the other hand, they owe 

much of their glamour to newspaper reportage, and the British government 

sought first to gain their cooperation, rather than the general practitioners’, 

in the creation of a National Health Service (NHS) in 1948. The specialists 

negotiated the right to continue in part-time private practice; therefore, the 

new system, which pledged medical treatment free at the time of need to 

all citizens of Great Britain, did not undermine the prestige of Harley Street. 

Specialists in all fields of medicine are clustered there still, with the overflow 

of preeminence long established in neighboring Wimpole Street. 

Jerry Mason is a London-based 

free-lance photojournalist. 

(Opposite page) London has enjoyed 

a long history as a major center of 

medicine. Since the early 19th century, 

when specialists began to exert their 

eminence, many of the city’s most 

prosperous and illustrious medical 

consultants have been clustered in the 

several blocks of stately Georgian houses 

that line Harley Street. (Wimpole Street, 

its parallel neighbor, is also the abode 

of prominent physicians.) Photograph, 

Jerry Mason 
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The Royal Society of Medicine 

On May 21, 1912, a new building for the 

Royal Society of Medicine was opened 

in a formal ceremony by King George V 

and Queen Mary. The society’s president 

expressed "grateful appreciation" to "Your 

Majesties, who at all times show very 

active sympathy in the work of the great 

hospitals and similar institutions, and in 

everything that tends to alleviate sickness 

and relieve suffering." Today the society 

maintains its position as the bastion 

of British medicine, and the original 

Wimpole Street building still serves as 

its headquarters. Between 1982 and 1986 

a major development of the premises 

expanded and modernized the facilities, 

which now include meeting halls, lecture 

theaters, an enlarged library, an academic 

center, and gracious club facilities with 

comprehensive amenities. 

Number 1 Wimpole Street 

Appropriately, 1 Wimpole Street is the address of the Royal Society of 

Medicine—the bastion of British medicine. Founded in 1805 as the Royal 

Medical and Chirurgical Society of London, the society had, and still has, 

as its purpose the advancement of medicine, surgery, and related sciences, 

and its motto states: Non est vivere sed valere vita (“One must enjoy good 

health to live fully”). 

The Wimpole Street headquarters were opened in 1912 by King George 

V and Queen Mary. Designed by John Belcher, with columns of Portland 

stone on a Cornish granite base, the stately structure was commended 

by the Architectural Review for “a dignity eminently in keeping with the 

institution housed within its walls,” a feature sustained in the later additions 

to the building as the society has grown. 

Today the Royal Society of Medicine has 17,000 members and 34 

specialty sections, which ensure the progress of debate, collaboration, and 

research in each recognized field of medicine. The society’s conference 

rooms are kept busy, and the library is one of the largest medical research 

collections in Europe. In addition to its monthly Journal, the society pub¬ 

lishes Tropical Doctor and, since 1987, The AIDS Letter. There is also a 

Royal Society of Medicine Foundation, with premises in New York City. 

Brass plates: Harley Street emblem 

Between them, the five-block stretch of Harley Street and the four blocks 

of Wimpole Street today accommodate over 1,000 doctors and some 200 

dentists in the original Georgian houses and a scattering of newer buildings, 

amounting to one of the largest concentrations of medical professionals 

anywhere in the world. Harley Street has long been famous for the shining 

brass nameplates emblazoned on virtually every address and bearing the 

names of the eminent consultants within. 
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Photographs, Jerry Mason 

Of Harley Street the Michelin guide to London says, "Seemingly every door, 

three steps up from the pavement, is emblazoned with consultants’ brass 

plates. ” (Not all names on the plates begin with "Dr. in Britain surgeons and 

dentists usually call themselves "Mr. ” or "Mrs. ”) 

Several years ago the British Medical Journal published a “Survey of 

Nameplates in a Well Known London Street,” the street being, of course, 

Harley Street. The research was undertaken by an otolaryngologist, Cather¬ 

ine Milton, and a surgeon, Richard Bickerton, to follow up a similar survey 

that had been done 35 years earlier by another doctor, Scott Stevenson. 

Stevenson had recorded 798 brass nameplates in Harley Street in 1951, 

at which time he noted: “I did not realise that the latest snobisme [sic] 

of Harley Street is to have no door plate at all—a natural reaction to the 

common spectacle nowadays of a dozen or even (in two instances) twenty 

name plates on one door.” The greatest number of plates Bickerton and 

Milton counted at any one site was 40. Yet they reported, “Since this last 
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The fashionable physicians ’ quarter, 

famed for its private consulting rooms, 

is situated between Regent’s Park to the 

north and Oxford Street to the south. 

Many Harley and Wimpole Street 

specialists hold appointments at the noted 

Middlesex Hospital, a few blocks to the 

east in Mortimer Street. 



Medical facilities now occupy a site in 

Devonshire Mews, originally built as 

stables for horses. In the "golden age" 

of Harley Street, when the immediate 

neighborhood was the dwelling place 

of nobility and gentry, the prominent 

physicians who lived there went about in 

horse-drawn carriages, and their standard 

garb was top hat, astrakhan collar, and 

spats. Those too were the days when the 

Royal Horse Guards daily paraded down 

Harley Street, the ceremonial route from 

their Regent’s Park barracks to Whitehall. 

Jerry Mason 

survey was conducted the number [the total number for the entire street] 

has decreased by 23. This surprising finding is attributed to the commu¬ 

nal entryphone"—the entryphone is next to the nameplates and used for 

patients to announce their arrival—and to “the emergence of the shoddy 

plate”—that is, one made of plastic tape. Bickerton and Milton further 

discovered: “The legal profession occupied several sites, particularly in the 

south. It came as no surprise to observe the dimensions of their plates, 

being many times greater than those of the medical profession.” 

The facetious survey was presented in formal journal format: including 

abstract, statement of purpose (“In view of the time that has elapsed since 

the last survey it seemed essential that a further review should be under¬ 

taken”), defined units of measure (1 plate [P] = A plaque consisting of any 

material on the door or doorway bearing one or more names [1KP = 1,000 

plates]”), statement of methods (“The survey took place in daylight, early 

one Sunday morning . . .”), graph, table, and references. The report was 

hardly subtle in its suggestion that the Harley Street specialist, however 

venerable a part of the establishment, is a cliche. 

This was no less true at the beginning of the century—the “golden age” 

of Harley Street—when the practitioner lived in his house and one brass 

plate was the norm for each door, with two indicating a father and son 

in practice. There was even a doctor Robert Harley (1829-96) of Harley 

Street, a heroic character who was proud of the coincidence of his name. 

He exemplified the Victorian faith in the scientific method, living for days 

on asparagus to induce diabetes, swallowing nitroglycerine to study its 

effect, and curing himself of morphine addiction by sheer power of will. In 

his drawing room at Number 25, the first perforated wax gramophone was 

played, and guests, including novelist Charles Dickens and painter Sir Ed¬ 

win Landseer, were treated to breakfasts of donkey sausage, Pomeranian 

goose, and 1,000-year-old eggs from China. 

Dickens, however, thought it appropriate in Little Dorrit to house the 

swindler Mr. Merdle (not a doctor) in Harley Street, where “the opposing 

rows of houses . . . were very grim with one another.” Likewise, Benjamin 

Disraeli called Harley Street and its neighbors “flat, dull, spiritless streets.” 

Both disdained the austere good taste of the houses, built of brown Lon¬ 

don stock brick, that lined the streets. Shaw reserved his criticism for the 

physicians living in Harley and Wimpole streets; The Doctor’s Dilemma is 

an impassioned attack on their snobbery and Wealth and on the complete 

sham of their profession. 

Mountebanks and charlatans 

In fact, the first famous medical men to live in Harley Street had been 

mountebanks and charlatans. The very first doctor to live there (in 1775), 

Robert Perrean, was publicly hanged before he could set up in practice 

(convicted of raising money to buy the house on a forged bond). William 

Rowley (1742-1806) of Number 66 (now Number 4) was a keen collector 

of degrees, with self-proclaimed expertise in numerous fields. He gave 

himself the title Man-Midwife,” campaigned vigorously against vaccination, 

and insisted he had a cure for cancer. 
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But the famed street’s most sensational practitioner was the infamous 

and rich John St. John Long (1798-1834), “king of quacks,” of Number 

41 Harley Street. Although professional skill rather than quackery was to 

become the abiding reputation of practitioners in the street, no doctor, 

qualified or not, before or since, has been quite so popular as the empiric 

Long. “The Pied Piper of Harley Street” lured rich, often titled, lady patients 

to Number 41 in such numbers that the street was daily jammed with car¬ 

riages. Inside, a labyrinth of mysterious pink tubing distributed a corrosive 

inhalant for the communal phase of his treatment that was employed for 

virtually any female ailment, with whole bevies of ladies “plugged in” at once. 

The effect was often mass hysteria. Private massage sessions followed, 

with a lotion so corrosive two patients subsequently died from gangrene. 

Long was found guilty on his first charge of manslaughter, but he was 

spared harsh punishment when, during his trial, one of his devoted lady 

patients, the Marchioness of Ormonde, whispered in the judge’s ear; he 

was fined but £250. Because he was earning in excess of £10,000 per 

annum, comparable to any Wall Street raider today, the prosecution must 

be said to have failed, as it did in a second trial when Long was acquitted 

on another charge of manslaughter. Commenting on the trials, The Law 

Review noted that a verdict of murder would certainly have been justified. 

Long was ruined anyway and was to die at age 36 from tuberculosis—one 

of the ailments he claimed his formula, “The Saviour of Mankind from All Ills 

and Ailments, the Great Lengthener of Life, the One and Only Distributor 

of Health,” could cure. 

Stead of gentry 

The original grand plan for the development that became the world- 

renowned abode of eminent physicians was drawn up by John Holies, Duke 

of Newcastle, at the beginning of the 18th century to provide “residences 

for the nobility and gentry.” Holies was married to Lady Margaret Cavendish 

(commemorated in the square of that name at the south end of Harley 

Street). Their daughter, Henrietta, married Edward Harley, Baron Harley of 

Wigmore (1689-1741), who, on inheriting the land, proceeded to develop 

it. He and his titled descendants had the honor of being remembered in the 

grid of streets that came to be. 

The City had always been the favored location for doctors, close to 

the long-established teaching hospitals of the capital. Appointments as 

physicians to these hospitals conferred prestige to the practitioners who 

held them. As London’s affluence spread westward, medical men moved 

first into Bloomsbury and then, with the founding in 1745 of the Middlesex 

Hospital in Mortimer Street, into the neighborhood of Harley Street. The 

practical value for a doctor of an address in Harley Street had been assured 

with the building in 1756 of the New Road—London’s first bypass road— 

which cut through green fields from Islington to Paddington, and which has 

become the congested Marylebone Road at the north end of Harley Street 

and Devonshire Place. 

Because doctors gained their reputations chiefly in teaching hospitals, 

which in London were voluntary institutions—i.e., nonpaying—they de- 
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The infamous and rich John St. John 

Long, “the oracle of Harley Street, ” lured 

wealthy ladies to his home with the 

promise of miraculous cures for every 

known ailment. In fact, his “treatments” 

produced mass hysteria, gangrene, and 

at least two deaths. In 1830 the “king 

of quacks” was widely pilloried in the 

press (note the ducks in the cartoon’s 

foreground); subsequently he was publicly 

denounced as a murderer. 
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The widely revered physician Matthew 

Baillie (below) began to treat patients at 

his home in 1795. Baillie was prominent 

in the founding of the Royal Medical and 

Chirurgical Society (which later became 

the Royal Society of Medicine). He wrote 

one of the first textbooks on pathological 

anatomy, The Morbid Anatomy of 

Some of the Most Important Parts of the 

Human Body (1793), and for 10 years he 

was physician to King George III (right). 

Photographs, (left) BBC Hulton/The Bettmann Archive; 

(right) The Granger Collection 

pended on a private income. At first, leading doctors would let it be 

known that they might be consulted at certain hours in the coffee houses 

of the area. Then in 1795 Matthew Baillie moved into Cavendish Square 

and advertised his presence at home to patients. Among the patients who 

consulted him there was the poet Lord Byron. Baillie was prominent in the 

founding of the Royal Medical and Chirurgical Society and for 10 years was 

physician to the mad King George III. 

Among the eminent doctors who first lived and practiced in Harley Street 

was John Latham, who was president of the Royal College of Physicians 

from 1813 to 1819. His predecessor, Sir Lucas Pepys, had lived in Wimpole 

Street. Augustin Sayer, physician to the Duke of Kent and prominent ad¬ 

vocate of sanitary reform, was a resident of Harley Street. Henry Southey, 

younger brother of the English poet laureate Robert Southey, could be seen 

leaving his house in Harley Street to attend King George IV (who died in the 

same year John St. John Long was twice tried for manslaughter). By 1855 

there were 19 doctors living in Harley Street, including Alfred Baring, expert 

in the disease foremost among the ails of the Victorian upper classes— 

gout. His high-living neighbors were no doubt among his patients. 

The distinction of specialists 

The early specialists who made Harley Street what it is had a hard fight 

to secure recognition within the profession, finding themselves out of favor 

with medical colleges and often excluded from the hospital appointments 

that were so important to their status. To exploit his reputation to the fullest 

among fee-paying patients, a doctor had to specialize. It was not so easy 

to begin with. The respected teacher at Guy’s Hospital, Thomas Addison 

(1793-1860), made no bones about it; a specialist “savoured of quackery.” 

Consultant had first been used to refer to physicians and surgeons who 

had hospital appointments. General practitioners (GPs), represented by the 
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youthful British Medical Association, established in 1832, rebelled against 

the consultants, competing with them for well-heeled clients. Not long after 

the Public Health Act was passed in 1848, general practitioners forced an 

agreement on the specialists: physicians and surgeons who set themselves 

up as specialists would see private patients only on referral by general 

practitioners. This suited both sides and added further distinction to the 

term consultant. 

Harley Street played a major role in the dissociation of consultants from 

others in the medical profession. By catering to the rich and famous, 

Harley Street doctors became celebrities themselves, aided by the interest 

in royal health of Victorian newspaper readers. Throat specialist Sir Morrell 

Mackenzie of Number 19 Harley Street, for instance, was made so famous 

by news coverage of his treatment of the German crown prince, author 

Lady Duff-Gordon recalled, that “people [stood] on chairs in a hotel restau¬ 

rant to watch Mackenzie at dinner.” The crown prince was seen leaving 

Mackenzie’s “flower filled” consulting rooms “with a look of doom on his 

face” and died shortly thereafter from cancer of the larynx. Mackenzie pub¬ 

lished a book on the affair in defense of his treatment, and 100,000 copies 

were sold in two weeks. Despite the death of the prince, the celebrated 

doctor continued to thrive in what was surely one of the most lucrative 

practices in all of Britain. Mackenzie was perhaps being disingenuous when 

he said in the Fortnightly Review of 1885, “The truth is, we are just a little 

doubtful as to our position in the social scale.” 

One of the first “bedside baronets” was the urologist Sir Henry Thompson 

of 35 Wimpole Street, who was in attendance at the deathbed of Napoleon 

III in 1873. Sir Henry’s famous dinner parties, known as Octaves, were 

attended by the Prince of Wales and the king, among other elite members 

of society. The parties began at 8 pm and consisted of eight courses, 

with eight wines, for eight guests. In the 1890s Arthur Conan Doyle could 

be found there, having walked the short distance from Devonshire Place, 

where in 1891 he had rented a consulting room for £120 per annum in 

order, ostensibly, to practice ophthalmology. In fact, Doyle did not see a 

single patient there, but he did write the first of his Sherlock Holmes stories. 

Sir Henry successfully treated King Leopold I of Belgium for stones in the 

bladder and was paid £5,000 for the job; he justified his fee by remarking 

afterward that the use of new implements in the operation was significant. 

Sir Frederick Treves of 6 Wimpole Street, famous for his care of John Mer¬ 

rick (known as the Elephant Man), was also serjeant-surgeon to both King 

Edward VII and King George V. His removal of Edward’s appendix on June 

24, 1902, inspired a lasting fashion for the operation. Nevertheless, the 

operating coat used by Treves in his honorary post at the London Hospital 

had been, according to the hospital governor, so stiff with congealed blood 

it would “stand upright on its own when placed on the floor.” 

Two women of Harley Street 

In the latter half of the 19th century, many daughters of Harley Street 

doctors attended Queen’s College at Numbers 43-49, which had been es¬ 

tablished in 1848 as the first school in the country for the higher education 

The urologist Sir Henry Thompson 

(1820-1904) lived at 85 Wimpole Street. 

He attended Napoleon III at his death 

and treated King Leopold I of Belgium 

for bladder stones but perhaps was best 

known for his dinner parties, known as 

Octaves—eight courses and eight wines 

for eight elite guests. 

The renowned surgeon Sir Frederick 

Treves (1853-1923) also enjoyed all the 

trappings and glamour of a Wimpole 

Street address (Number 6). Treves, who 

has been called by a recent biographer 

“the extra-ordinary Edwardian, ” served 

four monarchs but was most famous as 

the benefactor of the Elephant Man. 

The Mansell Collection 
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Many doctors’ daughters attended Queen’s 

College, which was founded in 1848 at 

43-49 Harley Street as the first school 

in England for the higher education 

of women. 

of women. One of these was Sophia Jex-Blake (1840-1912), who became 

the first qualified woman doctor to practice in Britain and a leader in the 

movement to open up medical education to women. After graduating from 

Queen’s College, she studied medicine in the United States and Edinburgh 

and subsequently founded the London School of Medicine for Women and 

the Edinburgh Hospital for Women and Children. 

Perhaps as a child Sophia had seen Florence Nightingale (1820-1910), 

who had lived at Number 47 Harley Street before the house was incor¬ 

porated into the college. Nightingale is remembered as well at Number 90 

Harley Street (then Number 1 Upper Harley Street), the address to which, 

as superintendent, she moved the Institution for the Care of Sick Gentle¬ 

women in Distressed Circumstances in 1853. No one was prepared for the 

zeal the new Lady Superintendent was to show. 

Nightingale saw the need for organization at the heart of care for the sick, 

and there was no detail too small or too obvious to escape her attention. 

Within her first 10 days she dismissed most of the institution’s suppliers, 

from the coal merchant to the butcher; installed windlasses for delivering 

hot food to patients, bells with valves to indicate a patient in need, and a 

new kitchen range; supplied hot water to all the wards; and changed the 

institution’s name to the Institute for Gentlewomen During Illness. Much 

against the orthodoxy of the day, she stipulated that the institute was to 

take in all denominations as well as widows and daughters of men in the 

64 



services. The institute was soon running smoothly, and Nightingale was 

visiting hospitals in London to collect facts needed for the reform of the 

nursing profession, for which she ultimately became so famous. 

From Number 1 Upper Harley Street, she left for the Crimea in 1854; the 

miracle of determination she worked in the appalling conditions of the war 

caught the public imagination. Shortly thereafter, “Nightingale nurses” were 

being trained by the thousands in Britain, Europe, and the United States; it 

was the beginning of modern nursing. 

Advent of multiple lettering 

The golden age of Harley Street, when doctors actually lived there, lasted 

through World War I. In the early postwar years a venereologist sublet 14 

rooms of his residence at Number 88 Harley Street as consulting rooms 

for other doctors to practice in, charging £300 per annum each. He had 

feared a sharp drop in patients with the establishment of three national 

societies dedicated to wiping out venereal disease, but he was perhaps 

overly hasty. At the end of the war, the National Council for Combating 

VD, which was established at Number 143 Harley Street, issued a warning 

that 300,000 servicemen were infected. Another resident, at Number 79, 

shrewdly followed the example of the venereologist at Number 88 and 

sublet the rooms his family had occupied. A large portion of the doctors 

who took up practice in the newly available consulting rooms on Harley 

Street were venereologists, who maintained highly lucrative practices; some 

offered discreet cubicles in the waiting room for their patients’ privacy, and 

some paid hospital porters commission for patients received. 

Added to the financial incentive to sublet was the difficulty, after the war, 
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An early pupil of Queen’s College was 

Sophia Jex-Blake, who went on to become 

a doctor and a leader of the movement to 

open the medical profession to women in 

England. 

Florence Nightingale lived as a young girl 

at Number 47 Harley Street in a house 

that was later incorporated into Queen’s 

College. At age 33, after years of longing 

for “a profession, a trade, a necessary 

occupation, something to fill & employ all 

my faculties, ” she moved the Institution 

for the Care of Sick Gentlewomen in 

Distressed Circumstances to Number 1 

Upper Harley Street (left). Despite the 

fact that her father was firmly against 

"ladies” accepting paid employment, she 

served as the institution's zealous Lady 

Superintendent; it was there that she 

began to pioneer some of the sanitary 

reforms for which she later became so 

famous. In 1909 the facility moved to 

another part of London and was renamed 

the Florence Nightingale Hospital for 

Gentlewomen. Carved in the stone of the 

building in Harley Street is the tribute: 

"Florence Nightingale left her hospital 

on this site for the Crimea—October 

21 st 1854. ” 

Photograph, Mary Evans Picture Library 



in finding the domestic servants needed to run a large Harley Street house. 

Single-family residences in the area gradually became scarce and multiple- 

professional occupancy the norm. 

A view of the lower end of Harley Street 

in the 1920s appeared in the book 

Wonderful London, with the caption: 

“The limousines of those who expensively 

enjoy bad health are a feature of 

the street. ” 

Aggrandized by an address 

At its height of glamour, Harley Street had but 200 resident doctors. Ernest 

Jones of Number 81, the great English interpreter of Sigmund Freud, re¬ 

called: “What a closed corporation, like an expensive club, the consulting 

world of those days was, where everyone gossiped with the other and 

looked askance at anyone who was not quite the thing!” 

Arbuthnot Lane of 21 Cavendish Square, an eminent surgeon at Guy’s 

Hospital, proved himself to be “not quite the thing” when in 1926 he set 

up the New Health Society for “the prevention of the diseases which are 

incident to civilization.” His missionary approach was deeply offensive to his 

fellow doctors. When he signed articles propounding the society’s cause in 

the Daily Mail, his name was struck from the Medical Register. His student 

and protege at Guy’s, Sir Heneage Ogilvy, never forgave “the hyenas of 

Harley Street, the confidence men of medicine who trade on the goodwill 

and trust established by generations of honest men, who gamble on the 

magic of an address as able to suggest long training and established posi¬ 

tion, who have learned to hand out the patter of a speciality without having 

the training that patter should represent.” 

The report of a royal commission on university education in 1915 had 

criticized Harley Street consultants for being more interested in their bank 

balances than with advancing medical knowledge. Not many consultants 

resigned from private practice in order to pursue research, but Wilfred 

Trotter of Number 101 Harley Street did, despite being serjeant-surgeon to 

King George V. He chose to dedicate himself to his profession in the less 

than elegant wards of University College Hospital. 

The Mansell Collection 



Jerry Mason 

In 1918 The Lancet disparaged specialists as a creation not of the profes¬ 

sion but of the public: “The public is obsessed with the glamour of special¬ 

ization.” In 1920 The Times reported a “crisis in Harley Street” as specialists 

struggled to earn the £4,000 a year necessary to sustain a practice there. 

N. Bishop Harmon of Number 108 Harley Street pointed out that patients 

required that doctors be “enshrined in suitably substantial elegance.” 

Elegance and glamour did not satisfy all patients, however. In 1922 the 

great newspaper baron Lord Northcliffe was treated for infective endo¬ 

carditis by the world-renowned heart specialist Sir James Mackenzie of 

Number 133 Harley Street and Sir Thomas (later Lord) Horder of Number 

141 Harley Street. They prescribed a “non-specific fresh air regime,” for 

which Northcliffe spent his last days in a hurriedly constructed shelter on 

the roof of the Duke of Devonshire’s house in Pall Mall, pain crazed and 

threatening his doctors with a revolver. 

Hospital for the wealthy 

A decade later Lord Northcliffe would perhaps have fared better, despite 

the continuing craze for the fresh-air regime. The big teaching hospitals, 

where so many Harley Street doctors practiced their skills part-time on 

nonpaying patients (the “worthy poor” of the voluntary system), had never 

been considered suitable for the middle class, let alone the aristocracy. 

However, the work of Nightingale, Joseph Lister (who was remembered 

for his pioneering work in antisepsis with the naming of Number 11 Wim- 

pole Street Lister House), and others had so improved conditions that a 

great many middle-class people were now, for a fee, using the voluntary 

hospitals themselves (as well as supporting them with donations). In 1932 

the London Clinic and Nursing Home was opened at Number 149 Harley 

Street, a large, fully equipped modern hospital designed for the rich sick, 

such as the unfortunate Lord Northcliffe. Windows in patients’ rooms were 

designed to fold completely away to create a loggia effect of openness to 

67 

The London Clinic and Nursing Home 

opened at the north end of Harley 

Street facing Regent’s Park in 1932— 

a private enterprise offering the most 

sophisticated hospital care, with luxury 

accommodations for convalescents, an 

outpatient clinic, and suites for private 

practitioners. Five of the physicians 

attending the present royal family are 

based there. The list of wealthy and 

internationally famous people who have 

been patients at the clinic over the years 

is a long one. In 1961, during the filming 

of Cleopatra, Elizabeth Taylor suffered 

from complications of pneumonia and 

needed an emergency tracheotomy. 

The clinic’s resident anesthetist saved 

the actress's life—and also that of the 

now-classic movie. 
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the air from Regent’s Park, and an elevator took patients in their beds up 

to the roof garden. 

The London Clinic was the brainchild of a group of Harley Street physi¬ 

cians and surgeons—purpose-built for private patients, a place combining 

the comforts of a luxurious convalescent home with the facilities for diagno¬ 

sis and therapy such as normally exist only in the larger teaching hospitals. 

The Harley Street wing of the clinic houses consulting suites for 50 doctors 

in all the medical specialties. (Today 5 of the 10 doctors who attend the 

royal family in London have consulting rooms there.) 

Although the enterprise quickly stumbled into financial difficulties caused 

by the emergent Depression, it weathered hard times by specializing in elec¬ 

tive care for the upper echelons. It soon became famous for its expertise 

in cosmetic plastic surgery (among others, Elizabeth Arden, Helena Ruben- 

stein, and the Duchess of Windsor visited for this purpose). The London 

Clinic’s list of wealthy and internationally famous patients is extremely long. 

Among those treated there during World War II were Ernest Hemingway 

and Dwight D. Eisenhower, the former for alcohol dependency. As a young 

congressman, John F. Kennedy was rushed there during a visit to London 

for treatment of Addison’s disease. In 1961 Elizabeth Taylor, who was 

suffering from complications of pneumonia and had to have a tracheotomy, 

had her life—and also the life of the film Cleopatra—saved by the clinic’s 

resident anesthetist. Howard Hughes and his entourage took over the entire 

top floor of the clinic in August 1973, when Hughes had a broken leg. John 

Paul Getty II convalesced at the London Clinic for 18 months, from October 

1984 to March 1986, while he was undergoing treatment for phlebitis. King 

Hussein of Jordan and Yoko Ono are just two others numbering among the 

Harley Street hospital’s celebrity patients. 

A client at the Executive Health Centres 

undergoes an evaluation using highly 

sophisticated muscle- and joint-testing 

equipment. The private establishment 

opened at 48 Harley Street in 1989 with 

the purpose of serving London's business 

community by providing consistent 

preventive medicine as the basis of 

maintaining good health. Its resources 

include a physiotherapy and sports 

rehabilitation unit as well as a complete 

gym and health club with personal 

exercise trainers. 

Executive Health Centres PLC 



Harley Street today: healthy as ever 

The availability of hospital care in Harley Street after 1932 ensured the 

survival of the street’s credibility. Other private hospitals that provide 

extensive care have sprung up in the neighborhood: the Wellington Day 

Surgery Centre (a Humana hospital) and the Harley Street Clinic (actually in 

Weymouth Street), part of the AMI hospital chain. In 1989 Executive Health 

Centres established itself at Number 48 Harley Street as the first genuine 

health management organization in the U.K., providing complete specialist 

health care for the business community. In London it offers “company- 

specific” programs tailored to the needs of the employees of each company 

it serves. Its wide-ranging care includes medical screens; health seminars 

on weight management, stress management, and smoking cessation; and 

personal exercise training in the private state-of-the-art gym at Harley 

Street. Executive Health Centres also advertises internationally and offers 

its exclusive services to foreign visitors. 

Harley Street’s enduring distinction has not meant that scandals and 

charlatanism died with Long or Lane, however. In 1989 disquiet was 

aroused by a Harley Street trade in human kidneys and by an aggressive 

advertising campaign offering “body sculpture” and “permanent eyeliner” by 

a cosmetic surgeons’ group in Wimpole Street. 

The greatest testimony to the stability of the Harley Street medical prac¬ 

tice and all that it came to represent was its ability to withstand the creation 

of the National Health Service, which was launched on July 5, 1948. By the 

end of World War II, plans for reconstructing a “new Britain” had become 

widely known. Following the landslide victory of the Labour Party in July 

1945, it fell to Aneurin Bevan as the new minister of health to implement 

a national health service. He swung into action and at once encountered 

almost overwhelming opposition from doctors to the nationalization of hos¬ 

pitals and the prospect of salaried GPs. Bevan allayed fears by allowing 

consultants part-time contracts, which protected private practice, and by 

establishing GPs as independent contractors in the new system. Lavish 

“merit awards” further reconciled the hospital doctors. 

Nowadays all Harley Street specialists are trained by the NHS, and most 

work at NHS hospitals several days a week, returning between bouts to 

attend their private patients. In recent years, however, the national system, 

which treats 30 million Britons a year, has foundered. Long waiting lists 

for surgery and delays in treatment have caused great dissatisfaction in 

the populace. On the one hand, polls have repeatedly shown that people 

still endorse the concept of a publicly financed health system. On the other 

hand, the policies of the present Conservative government have encouraged 

the growth of the private sector insurance and, some contend, threaten the 

future of the NHS. About 5.3 million people out of a population of 57 million 

are presently covered by private medical insurance, which enables them 

to obtain faster and better treatment. Private insurance cases now supply 

approximately 75% of the specialists’ business. With increasing pressure 

on the state medical system, the private sector epitomized by the Harley 

Street specialist has never been in better health. 

Jerry Mason 

At Number 144 Harley Street, consultants 

work well into the evening. Most 

specialists today work at National 

Health Service hospitals several days a 

week in addition to seeing their private 

patients. Although the publicly financed 

NHS guarantees free medical care 

to all British citizens, the system has 

suffered considerably from underfunding, 

staff shortages, and long waiting lists 

for surgery. Business in Harley Street 

consequently has never been better. 
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Breast Cancer 
in Perspective 

by Donald J. Ferguson, M.D., Ph.D. 

Continuing intensive research has made possible early diagnosis and ef¬ 

fective treatment for breast cancer, while the survival rate has remained 

unchanged or has even slightly decreased over the last several years. 

This incongruity, implying needless mortality, calls for better education. If 

the facts about breast cancer were widely perceived, and if women were 

sufficiently encouraged to act on them, the death rate could probably be 

halved. Even the more literate public, however, is likely to get its information 

in scattered snippets that are at times difficult to fit into a whole picture or 

that appear to be contradictory. What follows aims to provide a convenient 

framework of common knowledge on the timely subject of breast cancer, as 

a basis for both appropriate personal care and more critical understanding 

of advances reported in the news. 

Cancer is uncontrolled cell division caused by genes that were altered by 

inherited or acquired damage. The cellular process of becoming malignant 

varies; it usually occurs in stages, and a diagnosis is seldom possible until 

many months or years after the first cell begins unregulated division. In 

breast cancer, as the disease progresses, the malignant cells continue to 

change; some of them proliferate more rapidly and become independent of 

hormonal regulation, and they show a greater tendency to spread (metas¬ 

tasize) outside the original area. 

Breast cancer is rare before age 25, but about 10% of women eventually 

are affected; in the United States the diagnosis is made at an average age 

of 52. Mortality approaches 50%, so almost everyone has or will have some 

distressing personal contact with it. The mention of breast cancer probably 

suggests mutilation and mortality to most women. Among those who treat 

the disease, there is active controversy because all types of therapy com¬ 

bine uncertain prospects of cure with predictable disadvantages and risks. 

Breast development and cancer risk 

The human breast begins with a cluster of 15-25 glands derived from the 

epidermis during embryonic development. Carcinoma, the common type of 

breast cancer, originates in the epithelial cells of the mammary gland. Many 

carcinoma cells retain the capacity to form keratin, a protein of skin, by 

which they can be identified in metastases. 



Agatha of Sicily received the crown of 

martyrdom in ad 251; she became the 

patron saint of women with breast disease. 

As a young virgin. Agatha triumphed over 

numerous assaults upon her chastity by 

the wicked governor Quintianus. When he 

ordered her to be stretched upon the rack 

and her breasts cut off, she reproached 

him: "Cruel tyrant, do you not blush to 

torture this part of my body, you that 

sucked the breasts of a woman yourself?" 

In art St. Agatha is often depicted 

bearing her breasts upon a platter—a 

representation that led to the custom of 

baking and blessing breast-shaped loaves 

of bread on February 5, St. Agatha's day. 
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(Overleaf) A woman at high risk for 

breast cancer has regidar checkups at the 

Clinical Center of the National Institutes 

of Health, Bethesda, Maryland. 
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In males the breast remains rudimentary except in relatively rare cases in 

which there is abnormal growth of breast tissue (gynecomastia). The male 

incidence of breast cancer is about 0.1%; it is 100 times more common 

in women. In the female a coordinated increase of hormones (blood-borne 

secretions of the pituitary, ovaries, and other endocrine organs), associated 

with puberty, induces permanent mammary enlargement with potential ca¬ 

pacity for secretion of milk. This development is associated with increased 

risk of cancer, further augmented by early onset of menstruation (menarche) 

and by late menopause. On the other hand, women deprived of essential 

hormones before age 37, as by removal of the ovaries, have a lower risk. 

Mammary glands in humans originally were indispensable for perpetua¬ 

tion of the species, as they continue to be for other mammals. Lactation 

early in life and multiple pregnancies reduce the incidence of mammary 

carcinoma, which is, accordingly, more common in women who have never 

borne children than in parous women. The latter may benefit from the 

reduction in the total number of menstrual cycles, with their recurrent hor¬ 

monal stimulation of mammary tissues. 

Breast cancer is more frequent in mothers, sisters, and daughters of pa¬ 

tients with the disease than in other women, indicating an inheritable cause. 

The risk in affected families can be high enough to justify early preventive 
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mastectomy and avoidance of pregnancy to prevent passing on bad genes. 

The incidence of breast cancer can be compared in those parts of the 

world where there are cancer registries. Some registries, however, may not 

accurately reflect the whole population of their area. The wide variation— 

from 11 women per 100,000 among non-Jews in Israel to 87.5 women per 

100,000 among native Hawaiians—is not fully accounted for, but differences 

in hereditary susceptibility and in diet are suspected. Although Japanese 

women have a very low incidence of breast cancer in their own country, 

where the diet consists largely of grains and vegetables, the incidence is 

higher among Japanese women who have lived many years in the U.S. and 

adopted a “typical” American diet, in which meat and dairy products and 

foods that are high in fat content are consumed in much greater quantities. 

The global pattern of mortality from breast cancer varies roughly with the 

incidence, but the correspondence is probably affected by local variations 

in diagnosis and treatment. 

There are several known avoidable risks. These include use of hormones 

for birth control before age 20, exposure of the breast to radiation in small 

doses at an early age (as from repeated diagnostic X-rays or radiotherapy 

given to nearby structures), smoking, more than occasional use of alcohol, 

and probably high fat content in the diet. 

Self-examination—the first step in diagnosis 

At about age 25 women should begin to examine their own breasts for 

signs of disease, and they should continue to do it monthly throughout life. 

Before and during the menstrual cycle, the breasts typically become tender 

and swollen, sometimes painful, and sometimes more lumpy; a better time 

to examine is a week or two later. Inspection, aided by a mirror and 

good lighting, can reveal protuberance, retraction or dimpling, asymmetry, 

changes in the skin of the nipple, and discharge from the nipple. Drops 

Breast cancer incidence: 
population variations* 

population rate per 100,000 

U.S.: Hawaii (Hawaiian) 87,5 
U.S.: Hawaii (Caucasian) 85.6 
U.S.: Connecticut 77.9 
U.S.: Atlanta, Georgia 76.7 

(white) 
Canada: Ontario 64.6 
U.S.: Utah 63.8 
U.S.: Atlanta, Georgia 61.9 

(black) 
Israel (American and 61.7 
European Jews) 

U.K.: Southern Thames 58.4 
Italy: Varese 57.6 
U.S.: Hawaii (Chinese) 55.3 
Israel (Israeli Jews) 54.0 
U.S.: Hawaii (Japanese) 47.1 
Finland 40.1 
Poland: Cracow 35.2 
Israel (African and 34.3 

Asian Jews) 
U.S.: Hawaii (Filipino) 25.7 
India: Bombay 21.2 
China: Shanghai 19.6 
Japan: Osaka 12.7 
Senegal: Dakar 11.8 
Israel (non-Jews) 11.0 

'Selected international range: availability and 
reliability of cancer statistics vary widely 
by location 

Adapted from G. Melvyn Howe (ed.), Global Geo- 
cancerology (Edinburgh: Churchill Livingstone, 1986), 
p. 29 

The breast is composed of a mass of 

glandular tissue that is supported by 

fibrous tissue and covered with fat and 

skin. About half of all breast carcinomas, 

the most common type of breast cancer, 

fall in the upper outer quadrant, the area 

containing the largest volume 

of breast tissue. 



Early detection of suspicious changes 

in the breast, achieved by regular 

self-examination, annual checkups, 

and routine use of mammography, 

could significantly reduce breast cancer 

mortality. Every woman, beginning in 

her early twenties, should check her own 

breasts once a month for unusual lumps 

or masses under the skin and changes in 

consistency of breast tissue; initially it is 

best to receive instruction from an expert 

to ensure that she masters the proper 

technique. (Opposite page) Beginning 

about age 35 to 40, women should have 

mammograms every few years and on 

an annual basis after age 50. Breast 

X-rays using modern equipment and 

interpreted by experienced radiologists 

assure optimal results. Mammography 

today is a safe and indispensable tool 

for detecting cancers before they can 

be felt. Nonetheless, findings can be 

erroneous, and doubtful readings are not 

uncommon. A biopsy (excision of a tissue 

sample for microscopic examination by 

a pathologist) therefore is sometimes 

necessary. The X-ray (opposite page, 

top) shows a somewhat suspicious 

one-centimeter (about one-third of an 

inch) shadow deep in the breast of a 

50-year-old woman who had had no 

palpable mass or clinical findings for 

cancer. A biopsy was done; the lesion that 

is clearly present on the mammogram 

showed no evidence of cancer. The middle 

mammogram shows a shadow that is 

characteristic of cancer in an elderly 

woman; she, too, had no palpable masses. 

Biopsy, however, indicated there was an 

eight-millimeter cancer. Eleven years after 

a mastectomy she was disease free. The 

bilateral mammograms (bottom) were 

read as normal even though a lump could 

be felt in the left breast. In this case, a 

six-centimeter tumor not visible in the 

X-ray was present. 

of watery or bloody fluid that appear spontaneously on the nipple may be 

confirmed by gentle pressure around the full breast circumference, begin¬ 

ning about five centimeters (two inches) from the areola and moving toward 

the nipple; sites where any discharge is produced should be noted. The 

breasts should be palpated both in upright and supine positions and any 

variation in the normal mild to moderate lumpiness of breast tissue and any 

lumps in the armpit noted. Every woman should initially be instructed by an 

expert in these methods; she should also be examined annually or more 

often as needed by a medical professional. None of the signs noted above 

is specific for cancer, but each should be closely watched for and if found 

should promptly be called to the attention of a doctor. 

Mammography: importance and limitations 

It has been estimated that the present mortality of breast cancer could be 

reduced by as much as one-third by universal attention to early detection. 

Mammography (or xeromammography), an X-ray study of the breast, is 

indispensable for this purpose. However, mammograms do not show all 

cancers, and cancer may develop during the interval between procedures 

(a year to several years), so monthly self-examination and annual check¬ 

ups by a physician are equally necessary. Mammography is advisable for 

every woman, beginning at age 35 to 40 and increasing in frequency to 

annually after age 50; the associated exposure to radiation is small and is 

Liane Enkelis 
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considered safe by authorities who have studied the risk. Mammography 

is sometimes used earlier and more frequently in patients known to be at 

high risk because of family history or following results of a biopsy showing 

changes considered premalignant. 

Mammograms can reveal early signs of carcinoma before they can be 

detected by any other currently available method. Moreover, a cancer that 

is too small to be felt is highly curable. A mammogram is also needed 

whenever any possibly cancerous sign is detected in the breast. The mam¬ 

mogram can sometimes confirm or alter a clinical diagnosis, or it can reveal 

additional disease that is otherwise not suspected in the same breast or in 

the opposite one. 

Optimal results from mammography require modern equipment and an 

experienced radiologist. It is preferable that the mammographer examine 

the patient before the X-ray picture is taken so that any lumps or scars 

can be tagged with radiopaque markers to aid interpretation. At best, some 

cancers are invisible by X-ray. Therefore, a palpable mass or discharge from 

the nipple may require biopsy even though the mammogram is negative. 

Findings suggesting cancer on the mammogram may also be erroneous in a 

proportion of patients. In fact, doubtful readings are not uncommon; if they 
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are not resolved on prompt reexamination, a biopsy is safer than waiting to 

see what happens. 

Biopsy and needle localization 

A biopsy consists of removal of part or all of a lump and microscopic 

examination of the processed and sectioned tissue by a pathologist. Exci¬ 

sion of the tissue can be safely and painlessly accomplished under local 

anesthesia in an outpatient procedure. By freezing a portion of the excised 

tissue, the pathologist can complete the examination in a matter of a few 

minutes, although some lesions require more elaborate techniques that 

need more time for evaluation. The scar left after the biopsy incision usually 

is scarcely detectable. 

Alternatively, a diagnosis of cancer can sometimes be made by examina¬ 

tion of cells aspirated through a fine needle or a small core cut with a larger 

needle, depending on the expertise of the pathologist, but negative findings 

by these techniques have not been proved to be completely reliable, and 

the lesion in such cases, whether palpable or mammographic, should be 

excised for more adequate scrutiny. Even if it is not cancer, it may show 

signs of precancerous change, and in any case it is better removed than 

left to provoke continuing diagnostic uncertainty. 

Benign lumps 

The commonest tumor (lump) in premenopausal women is a benign cyst, 

which is more likely to be painful than cancer is. These cysts can be 

recognized by ultrasound examination but are more quickly and certainly 

found by removal of the fluid with a needle and syringe. Another common 

lump in young women that is nearly always benign is the fibroadenoma, a 

smooth firm mass. A biopsy is often needed to confirm the diagnosis. 

Pathological diagnosis 

The pathologist will report whether cancer is present, whether it is invasive 

or noninvasive, the type of growth, the grade or apparent degree of malig¬ 

nancy, and whether hormonal receptors are present—information essential 

for planning treatment. The important question of whether lymph nodes are 

involved (by metastases) can be answered only after their surgical removal 

and the pathologist’s examination, since enlargement may occur in the 

absence of cancer, and nonpalpable nodes may contain cancer. 

Staging of invasive cancer is based on the apparent size of the mass in 

the breast, apparent attachment to or ulceration of skin, swelling, redness 

of the skin, attachment of the mass to muscle, presence of axillary nodes 

larger or harder than those felt in normal persons, attachment of these 

nodes to each other, palpable nodes in the neck, and any signs or symptoms 

of disseminated cancer. After biopsies and surgical specimens have been 

interpreted, the much more accurate pathological stage can be given. The 

involvement of lymph nodes is the most useful single indicator; tumor size 

is less important. A simple version of both types of staging is as follows: 

stage 1, invasive cancer confined to the breast (clinically a lump may or may 

not be felt within the breast); stage 2, confined to breast tissue and axillary 
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lymph nodes; stage 3, spread to adjacent regional tissues, e.g., adjacent 

skin or tissue between involved lymph nodes, causing them to be clumped; 

and stage 4, generalized spread, e.g., to bones, lungs, liver, or brain. 

After the workup has been completed, the patient should receive a sym¬ 

pathetic but objective assessment of her status, usually from the referring 

physician in consultation with the surgeon who did the biopsy. It is impor¬ 

tant that the woman with a breast cancer diagnosis have available to her 

professional guidance toward establishing her priorities and corresponding 

options in the choice of treatment; e.g., from experts in radiotherapy and 

plastic surgery (the latter can inform her about the possibility of breast 

reconstruction following mastectomy). 

Nodal involvement 

The breast, like most other body tissues, is drained by a system of tiny 

vessels, the lymphatics, which carry tissue fluids to groups of lymph nodes, 

normally ranging in size from about that of a pinhead to that of a lima 

bean, where particulate matter such as bacteria or cancer cells is filtered 

out before the fluid reenters the bloodstream. The nodes contain cells (lym¬ 

phocytes and macrophages) that attack bacteria and perhaps some tumor 

cells. The nodal groups draining the breast are mainly in the armpit (axillary) 

and behind the ribs near the breastbone (internal mammary). 

Spread of cancer to axillary lymph nodes eventually causes their enlarge¬ 

ment, which can be felt, but metastases to the internal mammary nodes 

are not palpable because they are behind the chest wall. Palpable cancers 

that appear to be confined to the breast tissues have spread to the axillary 

nodes in about half of all patients and to the internal mammary nodes in 

about one-fifth. These are usually the first sites of metastases, which are 

present in 37% of patients whose cancers are up to one centimeter (the 

size of an aspirin pill) in diameter. Metastases are uncommon when the 

disease is noninvasive or only microscopic in size. Reported incidences of 

nodal metastases are affected by the thoroughness of the surgical dissec¬ 

tion and the care with which the resected tissues are examined. Nodes 

free of cancer, in the one or two sections of each that are routinely studied 

under the pathologist’s microscope, will show small metastases in 20 to 

30% of patients if several hundred more sections are made. However, this 

is not practical for regular use. Nevertheless, it is clear that regional spread 

of breast cancer into lymph nodes must usually be considered in planning 

treatment even if the nodes are reported to be negative. 

The lymph node chains are the routes by 

which primary breast cancers metastasize. 

Assessment of the nodes at the time of 

initial diagnosis is important for both 

treatment and prognosis. The diagram 

shows the lymphatic drainage of the 

breast to regional node groups: (1) the 

main underarm (axillary) nodes, (2) the 

internal mammary nodes, (3) nodes over 

the collarbone (supraclavicular), and 

(4) the lymphatic channels leading to the 

opposite underarm nodes. The axillary 

and internal mammary nodes are usually 

the first sites of metastases. 

Breast cancer in pregnancy 

Occasionally, a cancer may be discovered during pregnancy. The attending 

physician should follow the same diagnostic procedures as usual, except 

for the use of mammography, which is better avoided. There is probably 

no risk to the fetus in the use of local anesthesia for biopsy. At any stage 

of the pregnancy, the treatment of cancer should be that used for any 

other patient, with no delay. The available data are compatible with the 

supposition that survival can be essentially the same as in nonpregnant 

women. Difficulty with diagnosis of small lumps in the enlarging breast, a 
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Today the probability of disease-free 

survival with adequate treatment is 

routinely possible for the woman with 

a diagnosis of breast cancer. After the 

complete workup, every patient should 

have an objective assessment of her 

status. She will need to discuss her 

options for treatment with her physician. 

Psychological guidance may be helpful in 

establishing priorities. 

reluctance to biopsy, a timid approach to treatment, and a policy of delay 

until pregnancy has been completed have probably increased mortality in 

the past. During the first trimester, abortion may be considered if cancer is 

proved, because during that period the fetus is most susceptible to injury by 

general anesthesia, radiation, and drugs used for the mother’s treatment. 

Treatment 

The treatments for breast cancer that are used today include surgery, 

radiation, endocrine treatment, and chemotherapy. Before attempting to 

evaluate these methods and their combinations, one should understand the 

principal modern tool that has been and continues to be used to test and 

assess breast cancer treatments—the controlled clinical trial. 

Clinical trials (and their tribulations). By the process known as random¬ 

ization, a group of patients with a similar disease is divided into two or more 

subgroups of nearly equal size, which are selected purely by chance. The 

aims (which can be assured only by this method) are to avoid bias in se¬ 

lecting patients for a comparison of management strategies and to equalize 

unrecognized variables that might affect the results. The conditions of such 

controlled trials are as follows. First, the investigators must believe that 

both of the alternatives to be studied represent management as good as is 

available and that they are equivalent with respect to the welfare of patients 

to be enrolled. This requirement means that if any difference is found it is 

likely to be small, and it can then be established only if hundreds of patients 

are enrolled in the trial and expert statistical advice is retained from the be¬ 

ginning. Second, logically there should be only one known variable for any 

comparison of two subgroups. And third, every patient must, at least in the 

United States, sign an instructive document indicating her informed consent 

to participation and her awareness of possible harmful consequences. This 

document stipulates that she has the option to withdraw from a trial at will. 

Jon Riley—Medichrome/The Stock Shop 
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Physicians at the Warren Grant 

Magnuson Clinical Center in Bethesda, 

Maryland, examine breast cancer cells 

under the microscope. The Clinical Center 

is a unique facility where physicians 

from each of the National Institutes of 

Health work in close cooperation to apply 

research findings to new therapies. The 

breast cancer patient below has a checkup 

at the center, where she is a participant 

in a clinical trial. All patients who are 

accepted into research protocols at the 

Clinical Center must give their informed 

consent to participate after being fully 

instructed about possible risks. Trial 

subjects pay no fee, and they have the 

option of withdrawing from the study at 

any time. 

This is a legal protection of patients’ rights, which was not observed in the 

past and still is not practiced worldwide. 

The first and third requirements have slowed or even prevented enroll¬ 

ment in such trials. Some investigators have not participated in a given trial 

because they did not agree that the alternatives were equivalent or because 

they did not accept either of them as the best management. 

Patients, too, have had strong objections; they have objected to being 

“guinea pigs,” and many lose faith in a practitioner who says he or she 

does not know which treatment is better. This latter difficulty has been 

alleviated to some extent by randomization of patients before (instead of, 

as is usual, after) they have been informed about the alternative treatments 

and have given their consent. The success of this strategy must be due to 

the fact that although the patient is still informed, the practitioner can now 

recommend the allotted treatment. This procedure of prior randomization 

has been questioned and defended on scientific and moral grounds. 

Definition of cure and other distinctions. Cure of breast cancer means 

that patients live a normal lifetime after treatment, with no evidence of 

recurrent disease. Recurrences are rare after 15 years. 

What is termed locally recurrent cancer is usually persistent cancer; 

disseminated recurrence may also be persistent but unrecognized at the 

time of first treatment, or the cancer may have spread later from a local 

recurrence. A local recurrence is most realistically defined, especially from 

the patient’s point of view, as the presence of cancer in the locally treatable 

area of the original cancer—i.e., in the operative scar, regional nodes, or 

residual breast tissue after incomplete mastectomy. 

Evolution of surgical treatment. Effective treatment of breast cancer is 

only about 100 years old. Throughout earlier history, cure of any type 

of cancer was rare. Diagnosis depended on clinical observation and was 

based on rudimentary knowledge, which meant that it was seldom made 

at an early stage. Up until the late 1920s, surgeons not uncommonly did 
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Effective treatment of breast cancer 

is onlv about 100 years old. Until the 

1840s mastectomies were crude, usually 

done as a last resort when cancers were 

very advanced, and mortality rates 

from the operations undoubtedly were 

high. The 17th-century German surgeon 

Johann Schultes illustrated a method of 

amputation that first tied off the breast 

with cords; the breast was severed with a 

sharp knife; cautery was then used to stop 
the bleeding. 

Photograph, The Bettmann Archive 

mastectomies without a preoperative tissue diagnosis, so obvious was the 

grossly advanced lesion; the usual patient, because of fear or ignorance, 

had not promptly sought help. 

Until the advent of general anesthesia in the 1840s, careful surgical 

removal of tumors of the breast was not feasible, and partial or near total 

mastectomies, done only as a last resort, were quick, crude, and rarely 

helpful; moreover, they probably carried a high mortality rate. The only ef¬ 

fective alternative for relief from an ulcerated mass was cauterization with a 

hot iron or chemicals. Asepsis and antisepsis were not effectively practiced 

before 1890. Blood banks, for the most part, did not exist until the 1940s, 

and at about that time the development of safe anesthesia for open chest 

operations came into general use. These were the final steps that allowed 

the most advanced surgical techniques to be used safely in the treatment 

of breast cancer. 

Radical mastectomy. William S. Halsted, who was the first surgeon in 

chief at Johns Hopkins Hospital, Baltimore, Maryland, where he established 

a world-renowned school of surgery, remarked in 1894 that none of his 

teachers had seen a patient cured of breast cancer. He advocated a general 

principle of cancer surgery, based on the consensus among the most pro¬ 

gressive surgeons at that time, that the local and regional cancer must be 
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Case XXIX. (Surgical No. 1718.)—C. B. K., aged sixty-two; 

widowed ; one child. Abscesses in both breasts during lactation, 

thirty years ago. Four months ago noticed soreness in left nipple, 

and a few days later a lump above the nipple. Cancer, now the 

size of a duck’s egg, chiefly below but embracing nipple. Movable 

on muscle. Nipple retracted and fissured. Bleeds easily. A large 

mass of glands in the axilla. July 16, 1892, complete operation. 

Prognosis favorable as to local recurrence. Died in ten months from 

internal metastases. No local nor regionary recurrence. 

William S. Halsted, who revolutionized 

surgery, emphasizing skill and technique, 

established his world-renowned school of 

surgery at Johns Hopkins just before the 

turn of the century. He was the innovator 

of many operations, including the radical 

mastectomy, which required complete 

removal of the breast along with wide 

excision of skin, pectoral muscles, and 

other tissues without cutting through any 

tissue that might contain cancer cells. 

In 1894 Halsted reported on 50 radical 

mastectomies that he had performed 

in five years; case number 29 was one 

of these. Because the majority of his 

patients had advanced disease, most 

died from metastases to internal organs. 

His operation did, however, prevent high 

rates of local and regional recurrence, 

something that had never been achieved 

previously, and a few of his patients 

were cured. 

Photograph, The Bettmann Archive; case, from William 
S. Halsted, "Operations for Cure of Cancer of the 
Breast," Annals of Surgery, vol. XX (July-December 
1894), p. 522 

completely removed with wide margins—en bloc—that is, without cutting 

through any tissues that might contain cancer cells, either growing or in 

transit. His mastectomy was called radical because of wide excision of skin 

and other tissues, including the pectoral muscles, carried out in pursuit of 

this important principle. At least partial removal of muscle was considered 

necessary because some cancers rest on or near it, lymphatic vessels tra¬ 

verse it from the cancer to the lymph nodes, and there are nodes between 

the two pectoral muscles. Removal of muscle also facilitates the dissection 

of axillary nodes, which is otherwise less likely to be complete or en bloc. 

Halsted himself obtained a few long survivals, but his patients were at 

a late stage of disease—all with cancer spread to the axillary nodes—and 

most of them died of recurrence. His operation remained the standard treat¬ 

ment until the 1970s, eventually achieving, as diagnoses were made earlier 

and operations were facilitated by advances in anesthesia and availability 

of blood banks, a survival rate at 10 years of about 75% for patients with 
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Table 1: Radical versus extended 
radical mastectomy 
(in patients with medially and centrally 
located cancers at clinical stages 1 and 2) 

A. 286 patients, 52% node+ 

% local % 
recurrence survival 
(10 years) (10 years) 

extended radical 9 56 
mastectomy (in¬ 
complete: not 
Urban type) 

radical mastectomy 9 62 
probability that not 
observed difference significant 
occurred by chance 

Compiled from Umberto Veronesi et at., 
Cancer 47:170 (1981) 

B. 70 patients, 50% node+ 

extended radical 0 
mastectomy 
(Urban type) 

radical mastectomy 0 
probability that 
observed difference 
occurred by chance 

Compiled from Paul Meier et al., Cancer 
63:188 (1989) 

86 

60 
<0.03 

negative lymph nodes, about 50% for those with positive nodes at stage 2, 

and about 25% for those at stage 3. 

Radical mastectomy has achieved nearly as high a survival rate as any 

treatment subsequently devised. At about 15 years after radical mastec¬ 

tomy, the survival of patients free of recurrence is the same as that of 

women at the same ages who have not had breast cancer. Both groups, 

however, may have a continuing incidence of new cancers. 

Extended radical mastectomy. Metastases in internal mammary nodes 

have been successfully treated by surgical removal from patients whose 

cancers are in the central or medial parts of the breast—a group that 

comprises 60% of total patients. Radiotherapy (see below) added to radical 

mastectomy does not increase survival, which indicates that it probably 

does not eliminate metastases in internal mammary nodes. The extended 

radical operation, described most adequately in 1952 by New York surgeon 

Jerome Urban, is a mastectomy that is performed so as to remove the 

internal mammary nodes en bloc with the rest of the removed tissues. 

This is a difficult operation and has been performed as Urban described it 

by only a few surgeons. The more commonly used incomplete versions of 

the extended operation appear to have provided no advantage over radical 

mastectomy. Comparative results of both complete and incomplete types 

versus radical mastectomy are shown in Table 1. 

Radical surgery need not be disabling. The principal objection to it by 

patients is loss of the breast. By modern surgical techniques the lost 

tissues, including muscle, can be replaced starting at the time of the orig¬ 

inal operation, resulting in appearance and function that most patients so 

treated, whose priority was the maximum probability of survival, have found 

very acceptable. 

Modified operations. As indicated above, radical mastectomy should 

include most of the axillary nodes as well as removal of the underlying mus¬ 

cles, and extended radical mastectomy includes the same plus the internal 

Although radical mastectomy has acquired 

a reputation for being mutilating, the 

operation as performed today can achieve 

the maximum probability for survival, 

resulting in both function and appearance 

that many patients find 

quite acceptable. 

Lynn Johnson—Black Star 
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mammary nodes. Removal of the part of the breast containing a cancer or 

other tumor is termed partial mastectomy or, sometimes, lumpectomy. Total 

(or simple) mastectomy refers to removal of all mammary tissue and some 

skin including the nipple and areola but no other tissue. The term modified 

radical mastectomy refers to a variety of procedures including removal of 

the breast and at least some of the axillary nodes. 

Surgery for noninvasive cancers. There have been no randomized clinical 

trials with long-term follow-up of patients treated for noninvasive breast 

cancers. There are two main varieties of treatment, with different impli¬ 

cations for management. Because multicentricity (several sites of disease 

within the breast) is common with these cancers, the safest treatment is 

total mastectomy, which is nearly 100% curative. Noninvasive cancers are 

relatively benign, however, and many patients have survived 10 years or 

more after only a biopsy or partial mastectomy. As many as one-third of 

those so treated eventually develop invasive cancer, which is assumed 

to have arisen from a site of noninvasive disease and affords the same 

survival probability as other invasive lesions. Most of the multiple foci of 

noninvasive cancer are unlikely to progress, but there is no way to predict 

which will do so. 

Comparing surgical outcomes. As of 1990 there had been a total of nine 

randomized clinical trials carried to 10 years comparing radical or extended 

radical mastectomy with smaller operations (partial or total mastectomies), 

with or without radiation. Some end results of four of them are given in 

Tables 1-3, comprising two of the four studies that found no significant 

difference in survival (part A of Table 1 and Table 3) and two of the five 

that found statistically significant increases of survival following the larger 

operation (part B of Table 1 and Table 2). 

These data have supported a variety of interpretations. In comparing sur¬ 

vival data with the extent of mastectomy, completeness of the resections 

should not be taken for granted. In multi-institutional trials it is probably 

An option that thousands of women who 

have mastectomies are choosing today 

is to have breast reconstruction. For 

some women this is done at the same 

time as the cancer surgery. The decision 

about the advisability and timing of 

reconstruction should be made by the 

woman in consultation with her cancer 

surgeon, a plastic surgeon, and other 

physicians involved in her treatment. The 

methods commonly used involve silicone 

implants or transfer of tissue (known as a 

musculocutaneous flap) that is taken from 

the underlying muscle of the woman’s 

back or abdomen. A few months later a 

new nipple can be formed from skin of the 

chest overlying the implant or from the 

skin of the flap. A new areola is simulated 

by an additional graft of skin or in some 

cases by tattoo. These techniques produce 

an excellent resemblance of a breast, 

which for many women helps restore 

feelings of confidence and well-being after 

the trauma of breast cancer. 
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impossible to assure that first-rate surgery or radiotherapy have been given 

to patients accepted for study from many different sources. Hence the 

conclusions of such studies apply to the named treatment as commonly 

given but not necessarily to its full curative potential. 

Radiotherapy. Shortly after the German physicist Wilhelm Rontgen of 

Wurzburg reported his discovery of X-rays in 1895, X-radiation began to be 

used in the treatment of breast cancer. In some cases inoperable lesions 

were effectively reduced. A widespread policy of supplementing radical 

mastectomies with postoperative radiation was gradually adopted, although 

no evidence existed then or has been found since that it increased survival. 

In 1948 Robert McWhirter, a radiotherapist in Edinburgh, while accepting 

the view that breast cancer is curable by adequate local treatment, pro¬ 

posed that radiation could be a more effective therapy than surgery for 

involved lymph nodes, especially for the internal mammary chain, which few 

surgeons at that time had ever attempted to remove. He presented data 

on total mastectomy supplemented with radiation to the regional nodes. 

Survival appeared comparable to that previously obtained with radical 

mastectomy. Although these data were not altogether persuasive because 

they did not compare carefully matched groups of patients, they initiated 

a revolution in treatment that has proved very acceptable to women, who 

naturally favor operations that are less radical if they seem equally curative. 

Increasing use of radiotherapy as a substitute for surgery and as jus¬ 

tification for not observing the surgical principle discussed above—i.e., 

performing a thorough operation to remove the cancer and adequate num¬ 

bers of lymph nodes in order to increase the chance of survival and prevent 

recurrence—has led to the present popularity of partial mastectomy, with 

partial removal of axillary nodes often included in order to improve the 

accuracy of the staging. The purpose, of course, is to preserve most of the 

breast and adjacent tissue and, it is hoped, to achieve high rates of survival. 

It has become apparent that radiation of cancers larger than three or 

four centimeters (between 1 and 1.5 inches) in diameter and radiation of 

Table 2: Partial mastectomy versus radical mastectomy, both with post¬ 
operative radiation 
(randomized 10-year comparison from Guy’s Hospital, London) 

A. 376 patients age 50+ (excluding medial cancers) 

% local recurrence % survival 
stage 1 stage 2 stage 1 stage 2 

partial mastectomy 30 56 57 35 
radical mastectomy 13 21 51 50 

probability that observed < 0.003 < 0.001 — < 0.05 
difference occurred by chance 

B. 252 patients, all ages (including medial cancers) at clinical stage 1 

% local recurrence% survival 

partial mastectomy 29 58 
radical mastectomy 6 68 

probability that observed < 0.001 < 0.002 
difference occurred by chance 

Compiled,from J.L. Hayward in Conservative Management of Breast Cancer, edited bv J.R Harris 
etal. (Philadelphia: Lippincott, 1983), p. 77 ’ 
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the axilla are likely to be followed, sometimes many years later, by severe 

tissue damage. Therefore, when radiation is to play a major role in breast 

cancer treatment, the surgeon is asked to remove such tumors and many 

of the axillary nodes, especially any that are palpable. 

As in the case of the varied extent of surgical procedures, the most 

objective evaluation of radiation is based on randomized clinical trials 

comparing treatments and following up the patients treated for prolonged 

periods of time. A 10-year comparison of results of radical mastectomy and 

total mastectomy with or without radiation is given in Table 3. 

Hormonal treatment. Estrogen and progesterone, secreted mainly by the 

ovaries, have powerful effects on the breast and on breast cancer. It was 

first observed by George T. Beatson of Edinburgh in 1896, before the 

concept of hormones was established, that patients with advanced breast 

cancer sometimes demonstrated remarkable improvement after removal of 

the ovaries, a treatment still sometimes useful. The concept of hormonal 

control of some types of cancer was more fully explored by Charles B. 

Huggins at the University of Chicago, who received a Nobel Prize for 

Physiology or Medicine for his work in 1966. 

It has been shown that suppression of hormonal secretion can be used 

for the treatment of disseminated cancer. A response of cancer to hor¬ 

monal treatment is much more likely if the cells contain hormonal receptors. 

These structures allow the cell to bind and then use specific hormones, 

including estrogen and progesterone. Hormonal receptors, accordingly, are 

routinely measured in biopsied breast cancer. Modern endocrine treatment 

and prophylaxis depend mainly on the drug tamoxifen, which appears to 

act, at least in part, by blocking hormone receptors in the cancer cells, 

thereby preventing a stimulus to cell division. Tamoxifen is given as two 

pills a day and has only a few, usually mild, side effects. 

Radiation began to be used in the 

treatment of breast cancer shortly after 

the discovery of X-rays in 1895. Today 

radiation therapy is considerably more 

refined than it was originally and is most 

often used as an adjuvant treatment 

with a modified form of surgery; e.g., a 

lumpectomy, which essentially removes 

just the tumor, leaving most of the breast 

intact. The sophisticated procedure known 

as BEAMS Eye View uses dozens of 

computed tomography scans to pinpoint 

the exact location of the tumor and serves 

as a treatment guide for the radiation 

therapist. At the left of the screen are 

various anatomic views. The center screen 

is a view as seen from the source of 

radiation. The right three views indicate 

the positioning of the radiation equipment. 

This kind of precision targeting of the 

tumor helps to minimize radiation 

damage to noncancerous tissues. 
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Table 3: Surgery and radiation: three treatment approaches 
(1,665 women up to age 70) 

% local recurrence 
(10 years) % survival (10 years) 

stage 1 stage 2 stage 1 stage 2 

radical mastectomy 6 8 58 38 

total mastectomy and 4 14 59 39 
radiation 

total mastectomy 9 54 

probability that observed — — 0.5 0.7 
difference occurred by chance 

Compiled from Bernard Fisher ef a/. “Ten-Year Results of a Randomized Clinical Trial Comparing Radical 
Mastectomy and Total Mastectomy with or Without Radiation," New England Journal of Medicine, vol. 
312, no. 11 (March 14, 1985), pp. 674-681 

Two relatively simple but representative and instructive randomizations 

concerning the effects of tamoxifen as an adjuvant to surgery are summa¬ 

rized in Tables 4 and 5. It should be noted that six controllable variables 

that might affect results—stages, ages, presence or absence of estrogen 

receptors, extent of surgery, duration of treatment, and use of a placebo 

(inert substance made to look like the drug)—vary within one or the other 

of the studies or between the studies. Planned but uncontrolled variables 

within studies interfere with a scientific evaluation of the results and also 

may reduce their significance by hindering plausible comparisons between 

projects. Further, the follow-up times were less than the 10-year minimum 

desirable for assessment of breast cancer treatments. These shortcomings, 

of uncertain significance, some of which are difficult to avoid, are not 

unusual; they are cited to indicate the critical attention that must be applied 

before the conclusions of such reports can be fully accepted. 

Nonetheless, the two sets of data on tamoxifen suggest that for the 

short term this drug reduces recurrent cancer when given after total or 

partial mastectomy, whether estrogen receptors are present or not. In 

both pre- and postmenopausal women, it may or may not affect survival 

at about four years. Other endocrine agents that can suppress breast 

cancer in some patients include the ovarian hormone progesterone, the 

antiprogesterone RU-486 (a contraceptive), and the male hormone testos¬ 

terone. Some remissions have been achieved with these agents and have 

endured for several years. 

Chemotherapy. A number of chemicals have been discovered that are 

particularly lethal to dividing cells and so affect cancer more than they do 

most normal tissues. Different parts of the cell-division cycle are affected by 

different drugs, so rational combinations can be used. Unfortunately, these 

drugs also poison the rapidly dividing normal cells in the bone marrow, the 

lining of the gastrointestinal tract, and the hair follicles Their use therefore 

requires careful attention to dosage and to these and other side effects, 

some of which can be lethal Long-term toxicity has rarely included drug- 

induced cancers. 

Multiple drugs given as adjuvants to primary treatment in patients with 

stage 1 and 2 breast cancer have shown up to 7% increases in five- 
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year survival. Disease-free survival has been improved in several groups of 

premenopausal patients who had one to three positive axillary nodes. Many 

other randomizations of adjuvant chemotherapy have been done, although 

very few are followed to 10 years. Numerous variations in the trials make 

concise summarization unfeasible, but none so far has established a more 

distinct success. 

Recently it has been proposed that adjuvant chemotherapy be given to 

all patients at stage 1 whose cancers lack hormone receptors even though 

the 10-year survival of such patients should be 70% or more without the 

drug. A reduction in four-year recurrence rates by use of the drugs in a 

randomized comparison of such patients was cited as the reason for the 

recommendation. Survival, however, was not altered. Objections have been 

raised that the benefit to a few might be countered by injury to the 70% 

who did not need the drugs. The issue remains a controversial one and is 

unlikely to be settled until more data and longer follow-up are available or 

until an accurate method of recognizing persistent cancer is discovered so 

that only those patients who need such treatment would receive it. 

Ongoing research 

Because breast cancer is not yet always a curable disease, medical sci¬ 

ence continues to seek better explanations, better diagnostic potential, and 

better treatments. Research is active on many fronts. 

Diagnostic refinements. The problem of selecting the minority of patients 

with apparently early breast cancer who need adjuvant chemotherapy may 

be eased by analysis of particular genes, proteins, or nucleic acids found 

more abundantly in cancers that are most likely to have spread. For the 

same purpose a sensitive technique is under development for early de¬ 

tection of cancer in the bone marrow, a common site of metastasis. It is 

based on the fact, already mentioned, that breast cancer cells commonly 

form keratin, a protein that is not normally present in the marrow. A test 

Adjuvant chemotherapy involves giving 

multiple drugs in conjunction with local 

therapy—either surgery or radiation. 

In patients who have stages 1 or 2 

carcinoma, five-year survival has been 

increased up to 7%. The drugs used are 

cytotoxic agents that destroy cancerous 

cells shed into the bloodstream and the 

lymph system by the original tumor. 

Combinations, schedules, and dosages 

vary. Because all anticancer drugs have 

potentially serious side effects, they 

must be administered by professionals 

experienced in their use. 

C C. Duncan—Medical Images. Inc 

Table 4: Postoperative tamoxifen for 
five years versus placebo 
(2,644 patients up to age 70, with 
mammary cancer containing estrogen 
receptors and negative axillary 
nodes, following total or partial 
mastectomy) 

% with no % 
recurrence 
(at 4 years) 

surviving 
(at 4 years) 

tamoxifen 83 93 

placebo 77 92 

probability 
that observed 

<0.001 0.3 

difference 
occurred 
by chance 

Compiled from Bernard Fisher ef a/., "A Randomized 
Clinical Trial Evaluating Tamoxifen in the Treatment 
of Patients with Node-Negative Breast Cancer Who 
Have Estrogen-Receptor-Negative Tumors." New 

England Journal of Medicine, vol. 320. no. 8 (Feb. 23, 
1989), pp. 479-484 

Table 5: Tamoxifen for two years 
versus no postoperative treatment 
(1,129 patients up to age 75, with 
mammary carcinoma at stages 1 or 2, 
with or without estrogen receptors, 
after total mastectomy with node 
dissection or sampling) 

% with no % 
recurrence surviving 

(at 45 (at 45 
months) months) 

tamoxifen 73 80 

no tamoxifen 61 72 

probability <0.001 <0.002 
that observed 
difference 
occurred 
by chance 

Compiled from M. Baum et al., "Controlled 
Trial of Tamoxifen as Single Adjuvant Agent in 
Management of Early Breast Cancer," The Lancet, 

vol. I, no. 8433 (April 13. 1985), pp. 836-839 



"Cradling Her Sorrow" by Nancy Fried, 1989; photograph, Graham Modern 

New York City artist Nancy Fried had a 

mastectomy for breast cancer in 1986 at 

age 40. After her operation she produced a 

series of terra-cotta sculpt ures that helped 

her come to terms with the loss 

of her breast. 

for keratin can be used to recognize tumor cells in marrow that has been 

removed from the patient by needle aspiration. It is probable that many 

such cells are not capable of growing as metastases, but tests for this or 

other markers can give evidence of spread outside the breast and suggest 

the need for systemic treatment. 

Several recent reports have associated the enzyme cathepsin D, secreted 

by breast cancer cells, with poor prognosis. A test measuring cathepsin D 

may prove useful in identifying women at high risk of metastatic disease. 

Understanding metastasis. Most cancers that remain localized are rel¬ 

atively easy to cure. It is the spread of the disease that makes cancer 

fatal. Studies of the metastatic process have identified potentially treatable 

elements. First is the secretion by the cancer cell of enzymes that enable it 

to bore through tissue and capillary walls, into or out of the bloodstream. 

Second is the component of the cancer cell surface that sticks to the wall 

of a capillary blood vessel at the potential site of metastasis, after which 

the cell penetrates the wall and enters the tissue. And third is release of 

a blood-vessel-producing (angiogenesis) factor that is needed for growth 

at the new site. The steadily growing comprehension of the process of 

metastasis could lead to methods of prevention based on the probability 

that, lacking any one of these three capacities, the cancer cell would be 

rendered relatively harmless. 

Seeking the basic mechanism of cancer. Knowledge of the molecular ba¬ 

sis of cancer is a long-range research goal. Its achievement seems likely to 

provide a rational basis for prevention or medicinal cure. Clues concerning 

the process of cancerous growth have arisen from a rapidly increasing 

knowledge of molecular genetics. An example is the elucidation of function 

for many normal genes, known as proto-oncogenes (capable of becoming 

cancer-causing genes), which, through the proteins they encode, regulate 

cellular division and differentiation. When these genes are activated or 

altered to become oncogenes, their products contribute to the induction of 

88 



cancer. Activation may be due to an external agent such as radiation, hor¬ 

mones, or chemicals or to translocation within the chromosome, perhaps a 

result of misalignment during cell division. Genes are made of thousands 

of pairs of nucleic acids arranged in specific sequences that code for the 

structure of proteins. Every human being (except for identical twins) has a 

unique set estimated to contain from 50,000 to 100,000 genes, arranged 

for the most part unvaryingly in the 46 chromosomes of each cell. 

The function of most of the genes is yet to be determined. Usually several 

of them are involved in a series of steps before a cell becomes cancerous. 

Although particular oncogenes have been shown to be unusually active in 

some breast cancers, they also become active in normal cells dividing in 

culture. Their role is not yet clear, nor is that of the suppressor genes, 

which have been shown to control other gene activity. Loss or inactivation 

of a suppressor can thus result in activation of an oncogene. 

A new process that can speed genetic research is the polymerase chain 

reaction. By converting messenger nucleic acid molecules (mRNA) associ¬ 

ated with oncogenes into complementary DNA sequences, which can be 

greatly amplified by this reaction, it can be determined in a very small 

sample of cells which genes are active or inactive. Progression of this work 

has potential application to diagnosis and treatment of any type of cancer. 

Causes of altered gene function that have been associated with human 

breast cancer include hereditary defects, hormones, radiation, and cancer- 

causing chemicals in the environment. Certain foods, tobacco, and alcohol 

have all been implicated as altering gene function and thereby increasing 

the risk of breast cancer. 

Gene therapy. Replacement, correction, and augmentation of particular 

genes have been accomplished in mammalian cells, then introduced into 

mouse embryos. With greater understanding of genetics and the cancer 

process, it is not unreasonable to anticipate that such gene therapy may 

eventually be applied in curing human cancer. 

Today’s outlook: justifiably optimistic 

After any type of treatment for breast cancer, a lifetime of follow-up is 

important, though it need be not different in kind from the routine screening 

recommended for all women. Early discovery of local recurrence requires 

more frequent than annual checking during the first five years. Frequent 

repetitions of X-rays and scans looking for systemic spread in asymptomatic 

women, on the other hand, cause unnecessary anxiety and expense and 

are without demonstrable effect on survival. 

The earliest practicable diagnosis of breast cancer can be achieved by 

monthly self-examination, annual checkups by a doctor, and routine use of 

mammography. Needless mortality can in this way be significantly reduced. 

Current treatment involves surgery of variably appropriate extent, sup¬ 

plemented in suitable cases by adjuvant radiotherapy, hormonal treatment, 

or chemotherapy. The probability of 10-year survival exceeds 75% after 

adequate treatment of breast cancer discovered as early as is now routinely 

possible. Rapid and wide-ranging progress of biological research suggests 

that prevention and medical cure of breast cancer are rational prospects. 

For further information: 

National Cancer Institute 
Cancer Information Service 
1-800-4-CANCER 

American Cancer Society 
90 Park Avenue 
New York, NY 10016 
(212) 599-3600 

YWCA’s ENCORE program— 
exercise and support groups for women 
who have had breast cancer 
Contact local YWCA branches 
or national office in New York 
(212) 614-2700 

Various publications available free of 
charge from: 
Office of Cancer Communications 
National Cancer Institute 
Building 31, Room 10A24 
Bethesda, MD 20892 

Because breast cancer strikes one in 10 

women and is not always curable, medical 

science continues to seek better treatments 

and ways to prevent the disease. Even 

today, however, there is much needless 

mortality. If women knew the facts and 

were encouraged to act on them, the death 

rate from breast cancer probably could be 

cut in half. 

Maggie Steber—JB Pictures 
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Children with Cancer: 

Odds in Their Favor 
by Anna T. Meadows, M.D., and 

Beverly J. Lange, M.D. 

At some time in life, one in six people develops cancer. Most often that 

time is old age; in rare cases it is childhood. One in 600 children develops 

cancer by age 15, a figure that has not changed substantially in 40 years. 

What has changed is the outlook for children with cancer; 40 years ago 

most children with cancer died—usually within weeks or months; today 

over 60% of these children survive more than five years, and many are 

cured. Still, in 1990 in the developed nations of the world, only accidents 

cause more childhood deaths than cancer. 

Cancers of children differ from those of adults. Carcinomas of the lung, 

colon and digestive tract, breast, prostate, uterus, and ovaries make up 

80% of the cancers in adults. Leukemias, brain tumors, Hodgkin’s and 

non-Hodgkin’s lymphomas (tumors of lymph nodes), sarcomas (tumors of 

muscle and bone), Wilms' tumor of the kidney, and neuroblastoma (a tumor 

of adrenal glands or other glandular nerves) make up 80% of the tumors in 

children. Most childhood tumors arise in embryonal cells; that is, precursor 

cells present in the developing embryo. In the last months of pregnancy or 

the first months of life, embryonal cells are normally programmed to mature 

to form the blood, brain, bone, muscle, kidney, liver cells, and adrenal and 

other glands. What causes an embryonal cell to become a malignant cancer 

cell, which then multiplies and divides, is not known. Without knowledge 

of the cause of these cancers, prevention is impossible. However, it is 

possible to treat them. 

Childhood cancer is generally not treated at community hospitals; it is 

treated by specialists in a small number of pediatric units and cancer 

centers. Treatment entails long hospitalizations. It requires donated blood 

and potent medication. It involves uprooting families over weeks or months, 

which often means loss of time from work for parents. Socioeconomic 

support is essential to reduce the emotional burden on the child and family. 

I he cure of childhood cancer is one of the medical miracles of this 

century. Physics, chemistry, biology, and statistics have all contributed to 

the miracle Millions of dollars and volumes of blood donated by concerned 

citizens have helped bring it about. Perhaps, above all, it is the triumph 

of the children and their families who have agreed to participate in daring 

human experimentation. 
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(Overleaf) Six-year-old John Mackenzie, 

who has been in treatment for leukemia 

for five years, awaits his chemotherapy 

in the pediatric oncology department of 

Boston’s Massachusetts General Hospital. 

Photograph, Eddie Adams—Sygma 

Evolution of a cure 

Acute lymphoblastic leukemia is the most common childhood cancer. It is 

called acute because without treatment it is fatal in a matter of weeks. It is 

called lymphoblastic because it is a cancer of immature bone marrow cells 

called lymphoblasts. Normal lymphoblasts (sometimes referred to simply as 

“blasts”) mature to form the immune defense system. In leukemia abnormal 

lymphoblasts overgrow the normal cells of the marrow—i.e., the other 

white blood cells that fight infection, red blood cells that carry oxygen to the 

rest of the body, and platelets that clot the blood. Without any treatment, 

children with leukemia succumb to anemia, bleeding, or infection. By the 

1940s red blood transfusion could treat anemia, and sulfa and penicillin 

antibiotics could treat infection and postpone death by weeks or months, 

but neither transfusions nor antibiotics actually cured anyone. 

Step one: discovery of chemotherapy. After the discovery of sulfa anti¬ 

biotics to kill bacteria, chemists developed similar drugs, called chemo¬ 

therapy, to kill cancer cells. The first of these was aminopterin. In 1948 

Sidney Farber, who was pathologist in chief at the Children’s Medical 

Center in Boston, gave aminopterin to 16 children with leukemia. The drug 

temporarily eradicated the leukemia of 10 of these children—that is to say, 

it caused a remission. Unfortunately, in all of the children, the leukemia 

reappeared, and none was cured. 

The experiment with aminopterin identified two problems: (1) resistance: 

the leukemia, which had apparently been eliminated, came back, presumably 

because aminopterin failed to kill all the cells and those that remained were 



resistant to it; and (2) toxicity: aminopterin led to many severe, potentially 

life-threatening side effects. Not only did aminopterin kill leukemic cells, it 

also killed normal cells—especially those of the marrow and those lining the 

mouth or intestines—and it damaged the liver. Despite the progress that 

has been made, these two problems, toxic side effects and emergence of 

resistant cells, remain impediments to total cure. 

Step two: combination chemotherapy. The partial success of aminopterin 

in the treatment of childhood leukemia inspired the search for other chem¬ 

icals to treat cancer. Between 1950 and 1990 thousands of compounds 

were tested. Only about 50 turned out to be appropriate in cancer treatment. 

Many of the drugs used to treat lymphoblastic leukemia today were avail¬ 

able by 1960: methotrexate (a less toxic form of aminopterin), vincristine 

(made from periwinkle plants), 6-mercaptopurine, prednisone (a form of 

cortisone, or steroid hormone), and l-asparaginase (a substance in guinea 

pig serum). Through a series of comparisons of combinations of different 

drugs using different schedules, it became apparent that some drugs such 

as vincristine, prednisone, and l-asparaginase were most useful in the first 

weeks of treatment to eliminate the majority of the leukemia cells, whereas 

others such as methotrexate and 6-mercaptopurine were more useful after¬ 

ward to eliminate the few remaining cells. The comparisons, called clinical 

trials, often take years, and new trials are now under way. 

Step three: prevention of leukemic meningitis. In 1960, even with com¬ 

binations and sequences of drugs, few children were cured. Sooner or 

later the leukemia recurred; about half the time it recurred in the brain 

or in the lining around the brain and spinal cord as leukemic meningi¬ 

tis. Leukemic meningitis could be treated with radiation to the brain and 

spinal cord, methotrexate injected into the spinal canal, or both; however, 

control was usually temporary, and the leukemia would soon reappear 

in the marrow. Then there was a breakthrough; investigators decided to 

prevent the leukemic meningitis by giving radiation treatments to the brain 
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Childhood cancer is treated by oncology 

specialists at select pediatric cancer 

centers. Aggressive treatments frequently 

require families to be uprooted for weeks 

or months. The young patient and his 

mother (opposite page) are being flown 

home to Oakland. California, after his 

hospitalization for treatment in Los 

Angeles by Air Life Line, an association 

of private pilots who offer their services 

on “errands of mercy." The cure of 

childhood cancer is one of the greatest 

achievements of modern medicine, but the 

battle itself can be arduous, painful, 

and long. It is the children who undergo 

the tough treatment regimens who know 

this best; the brave cancer fighters at 

left are patients at Texas Children’s 

Hospital in Houston. 

Photographs, (left) J.P. Laffont—Sygma; 
(opposite page) Karen R. Preuss—The Image Works 



Acute lymphoblastic leukemia is the most 

common form of pediatric cancer. Fifty 

rears ago virtually no children survived. 

Today nearly 80% are cured. The bone 

marrow (magnified 1.000 times) from 

a seven-year-old boy with this form of 

cancer is shown below: a monotonous 

population of leukemic lymphoblasts 

is evident. The photomicrograph of 

the same patient's marrow (at bottom) 

was taken after 28 days of treatment 

with cancer-fighting drugs; here normal 

red blood cells and normal white cell 

precursors have returned. Although there 

are no longer any visible leukemia cells, 

experience has shown that if treatment 

were stopped at this stage, the leukemia 

would reappear within 

weeks or months. 

or methotrexate by spinal tap before the disease showed itself as menin¬ 

gitis. By the end of the 1960s, Joseph Simone and Donald Pinkel at St. 

Jude Children's Research Hospital in Memphis, Tennessee, had devised 

and tested a treatment plan called “total therapy.” Total therapy involved 

(1) three or more drugs in the first month to reduce the leukemia to an 

undetectable level, (2) addition of at least two other drugs for years to treat 

the undetectable leukemia, and (3) prevention of leukemic meningitis with 

radiation, chemotherapy, or both. The total therapy of the late 1960s cured 

about one-third of children with this disease. The basic strategy of total 

therapy underlies treatment in 1990. 

Step four: recognizing more than one disease. Once cure was possible for 

some children, the obvious question was, “Why not for all?” In the 1970s 

and 1980s, research in cellular and molecular biology provided the answer: 

not all children have the same disease. In most children the lymphoblastic 

leukemia is a disease of an immature precursor of the B-lymphocyte, the 

antibody-making cell of the immune system; in about 20% of children it is 

a disease of the T-lymphocyte—the memory cell of the immune system. 

The T-cell leukemias often divide and multiply more rapidly than the early 

B-cell leukemias and require different treatment. Infants under one year of 

age have yet another form of lymphoblastic leukemia, in which the leukemic 

blasts are less mature than those of older children. Infant leukemia re¬ 

quires a treatment different from that used in other forms of lymphoblastic 

leukemia. Again, stepwise comparisons of standard treatment to treatment 

with new drugs and higher doses of traditional drugs have made it possible 

to cure over 75% of children with acute lymphoblastic leukemia. 

Step five: preventing death from treatment side effects. The addition of 

more drugs and higher doses of drugs increases the risk of death from side 

effects. One way to reduce side effects of treatment is to reduce treatment 

in children who may need less. For two decades the Children’s Cancer 

Study Group (CCSG) conducted a series of randomized trials to determine 

what treatments could be safely eliminated. CCSG is the world’s largest 

organization conducting research on the cancers of infants, children, and 

adolescents and developing new treatments and cures for these diseases. 

Over 20,000 children have been treated in CCSG studies, and more than 

2,000 physicians and research scientists at 100 member institutions are 

a part of the group. Together, CCSG, the Pediatric Oncology Group in 

the U.S., and several collaborative pediatric groups in Europe have made 

possible research on large numbers of children with rare diseases. 

In a randomized trial, patients agree—or in the case of children, their 

parents give consent for them—to accept either a standard treatment or an 

experimental one, not knowing which they will receive. In 1970 total therapy 

with five years of chemotherapy and radiation to the brain was the standard 

treatment for acute lymphoblastic leukemia. Comparison of three years with 

five years of treatment showed that three years was as good as five, and 

a comparison of two with three years showed that for girls two years was 

as good as three. Similarly, it was shown that in many children injections 

of methotrexate into the spinal cord could prevent leukemic meningitis as 

effectively as radiation, with fewer serious side effects. 
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A child is prepared for radiation 

treatment. Therapy for lymphoblastic 

leukemia often includes radiation of the 

brain and spinal cord region to prevent 

leukemic meningitis; these treatments are 

given after a series of drugs has effectively 

rid the marrow of abnormal lymphoblasts. 

Photograph, Tom Tracy—MediChrome 

Infection is the most common cause of death in children with leukemia. 

Infections that are a particular problem for children with lymphoblastic 

leukemia are a form of pneumonia, Pneumocystis carinii pneumonitis, and 

chickenpox. Walter Hughes and co-workers at St. Jude Children’s Research 

Hospital proved that giving an antibiotic called trimethoprim-sulfamethoxa¬ 

zole to children receiving chemotherapy could prevent pneumocystis pneu¬ 

monitis. Chickenpox can be prevented with a special hyperimmune gamma 

globulin, and today it can be treated with antiviral drugs. Also, Japanese 

investigators have developed a vaccine to prevent chickenpox, which has 

been used investigationally in the U.S. in children with leukemia. However, 

because it is a live vaccine and has the potential to give a modified form 

of chickenpox, the children need to discontinue chemotherapy one week 

before and after the vaccine is given, and a booster immunization is neces¬ 

sary. Moreover, because antiviral drugs are so effective, use of the vaccine 

is likely to remain quite limited. 

The next step. Curing 75% of children with lymphoblastic leukemia is not 

enough. The main impediment to a 100% cure rate remains the inability 

of available treatments to eradicate all the leukemic cells, which means 

leukemia, although inapparent for years, may recur. When it comes back, it 

can be treated and retreated sometimes for months, sometimes for years, 

but if it recurs in the bone marrow, usually it is fatal. Ways to deal with re¬ 

current lymphoblastic leukemia such as bone marrow transplant have been 

borrowed from approaches that have worked in other forms of leukemia. 
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Bone marrow transplants are curative for 

about 50% of children with the myeloid 

form of leukemia. The idea behind bone 

marrow transplantation is to destroy 

both the blast and the normal cells in 

the patient's marrow, then to transfuse 

carefully matched donor marrow (usually 

from a sibling or parent) into the child 

with leukemia. The photograph above 

shows centrifuged blood in which lighter 

blood cells and marrow are separated. 

The diagrams below are from a book that 

helps children with leukemia understand 

what their treatment will involve. 

Treatment of less common leukemias 
About 20% of children with leukemia do not have acute lymphoblastic 

leukemia. Most of these have either acute nonlymphoblastic leukemia or 

acute myeloid leukemia; a small number have chronic myeloid leukemia. 

Drugs that kill the leukemic lymphoblasts fail to kill myeloid leukemic cells. 

Other drugs may make the leukemia go away temporarily, but in the ma¬ 

jority of children myeloid leukemia returns in months or years. In the 1970s 

physicians at the Fred Hutchinson Cancer Research Center in Seattle, 

Washington, used bone marrow transplantation to eliminate the disease in 

children with recurrent leukemia. This novel approach cures some children 

whose leukemia has recurred. 
Bone marrow transplantation involves huge doses of chemotherapy and 

radiation to eliminate from the blood all the leukemic cells as well as nor¬ 

mal bone marrow and immune cells. Then normal marrow removed from 

a brother or sister with the identical white blood cell type is transfused 

into the child with leukemia. Bone marrow transplantation is used early in 

treatment of children with myeloid leukemia to bring about a cure rate of 

about 50%. However, only one in four children has a suitable donor for 

marrow transplantation. Other ways to carry out transplantation are being 

investigated, particularly that of removing the child’s own marrow at a 

time when the leukemia is inapparent and purging the marrow of residual 

leukemic cells with drugs or antibodies. 

It is clear that other forms of chemotherapy need to be tried and that 

other treatment approaches to the various forms of childhood leukemia 

need to be developed. A whole new class of drugs called growth factors 

is being tested. Growth factors are hormones made by normal blood and 

tissue cells. Recombinant DNA technology has made it possible to produce 

massive quantities of these growth factors. In some cases growth factors 

can increase the killing effects of chemotherapy, and in others they can 

reduce the side effects of chemotherapy, hastening the return of the pa¬ 

tient’s own normal white blood cells and increasing the ability of these cells 

to fight infection. 

Wilms’ tumor: model for treating solid tumors 

The cure of acute lymphoblastic leukemia is one model of the stepwise 

approach to childhood cancer; Wilms’ tumor offers a second model. This 

(Top) photograph, Ken Kobre-Blaok Star; (bottom) illustration from You and Leukemia by Lynn S. Baker; © 1978 W.B. Saunders Co. 

Reprinted by permission of the publisher 



Sterile, plastic-sealed isolation rooms help 

protect children undergoing bone marrow 

transplantation against life-threatening 

infections when their immune systems 

are compromised. During this time they 

usually cannot have visitors, and even 

the doctors and nurses must wear special 

gowns, masks, and gloves when entering 

the room. Inevitably this period of 

isolation is a trying and lonely one 
for the patient. 

Photograph, J.E. Pasquier—Photo Researchers, Inc. 

tumor occurs as a solid mass or a solid tumor in the kidneys in children 

who are usually between the ages of two and four years. Removal of the 

involved kidney by surgery cures about 30-40% of children with Wilms’ 

tumor. Radiation to the abdomen may cure another 10%. However, without 

further treatment half the children who have no visible tumor in their lungs 

will develop disease there months after the kidney tumor is removed. This 

implies that tumor cells were always in the lung but were too few in num¬ 

ber to be detected by a chest X-ray. Furthermore, in some children chest 

X-rays show that the tumor has already spread (metastasized) to the lungs; 

in others the tumor may involve both kidneys. In these situations surgery 

does not suffice. 

In the 1950s Farber discovered that a new chemotherapeutic drug called 

actinomycin-D could treat children with Wilms’ tumor. The same logic that 

led to prevention of leukemic meningitis in children with leukemia (i.e., 
prevention of predictable disease rather than treatment of obvious disease) 

was applied to prevent the growth of Wilms’ tumor in the lungs. Farber 

showed that when actinomycin-D and abdominal irradiation were given to 

children right after surgery, before the tumor could be seen on chest X-rays, 

the cure rate rose from 40% to over 80%. The National Wilms’ Tumor 

Study group, headed by Philadelphia pediatrician and radiation therapist 

Giulio D’Angio, used the clinical trial approach throughout the United States 

and was able to show that a two-drug combination, actinomycin-D and 

vincristine, could cure over 90% of children with stage I and II Wilms’ tumor 

and that radiation was unnecessary when the tumor had been completely 

removed. In a later study by the same method, the length of treatment was 

reduced from 15 months to 6 months for most children. Cutting back treat- 
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Wilms’ tumor occurs as a solid mass 

in one or both kidneys of children who 

are usually between the ages of two and 

four years. After many years of evolution 

of progressively better treatments, it 

was found that surgery to remove the 

entire tumor followed by the two-drug 

combination of actinomycin-D and 

vincristine given over a six-month period 

could cure the majority of patients. 

This highly effective approach spares 

children from the side effects and ordeal 

of radiotherapy and a longer regime of 

chemotherapy. 

Osteogenic sarcoma, the most common 

bone tumor in children, most often 

occurring during the adolescent growth 

spurt, is also one of the most difficult 

to treat. The X-ray shows an osteogenic 

tumor in a patient’s right knee, which has 

caused the leg to swell and has destroyed 

the normal structures of the tibia (shin 

bone). The tumor causes pain, and the 

fragile leg is vulnerable to fractures. 

merit for some children took great courage in the face of excellent survival 

in a formerly fatal disease. Furthermore, combinations of chemotherapy 

and radiation have made it possible for children with Wilms’ tumor in both 

kidneys to survive with ample normal kidney function. 

The strategy used for Wilms’ tumor was applied to treatment of other 

solid tumors such as those of the liver, the testes, and the ovaries and 

sarcomas of muscle and bone. Success in these diseases is good, but not 

quite as good as in Wilms’ tumor. 

Osteogenic sarcoma. The most common tumor of bone is called osteo¬ 

genic sarcoma. Osteogenic sarcoma (or osteosarcoma) has proved more 

difficult to treat than other childhood solid tumors. Most osteogenic sar¬ 

comas occur around the knee, and most occur in adolescence during the 

growth spurt. In the past the standard treatment was the amputation of the 

affected leg or arm. However, even with amputation 80% of the patients 

had metastatic tumors in their lungs within one year and 80% had died by 

two years. Through the 1950s and 1960s and in the early 1970s, the drugs 

used in other childhood tumors failed to have any effect on these tumors. 

In the 1970s Gerald Rosen at Memorial Sloan-Kettering Cancer Center in 

New York City and Norman Jaffe at Children’s Hospital in Boston showed 

that extraordinarily high doses of methotrexate could make some of the 

tumors in the lungs shrink and that high-dose methotrexate, given early in 

this disease, before tumors were apparent on chest X-ray, could cure 50% 

of the patients. Other drugs such as cis-platinum and adriamycin were also 

found to be effective treatment for this disease. 

Today chemotherapy has made it possible to avoid amputation in some 

patients; if chemotherapy is given before amputation and shrinks the tumor 

so that it can be removed with the bone, an artificial (prosthetic) bone 

can be inserted and the surrounding muscles can be spared. This kind of 

prosthesis generally cannot be used in young children but is appropriate 
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for some teenagers, thus avoiding amputation of the leg. Sometimes it is 

possible to preserve the hands of children who have osteosarcoma of the 

arm, regardless of age. 

Neuroblastoma. Neuroblastoma, like Wilms’ tumor, occurs in infancy and 

early childhood, but unlike Wilms’ tumor, which usually occurs in only 

one kidney, most neuroblastomas have already spread to the bones and 

bone marrow when they are first diagnosed. These tumors are resistant 

to combinations of 3 and 6 and as many as 10 drugs, and few such chil¬ 

dren are cured even with aggressive treatment followed by bone marrow 

transplantation. 

Sometimes neuroblastoma occurs as an isolated solid tumor; in this case 

it can be cured by surgery. Some babies with neuroblastoma may have a 

tumor in the adrenal gland and multiple tumors in liver, bone marrow, and 

skin, but their disease does not behave at all like cancer. This disease, 

designated stage IVS (S for special), was first defined by the former U.S. 

surgeon general C. Everett Koop and Audrey Evans at the Children's Hos¬ 

pital of Philadelphia. The children appear healthy despite the widespread 

cancer, and in most the tumor goes away over weeks or months without 

treatment. The reasons for this disappearance remain one of the most 

challenging mysteries of pediatric cancer. 

In about 70% of the children with neuroblastoma, the tumor makes 

hormone substances that can be detected in the urine. Japanese and some 

American investigators are screening millions of samples of urine from ba¬ 

bies to determine whether early detection of a tumor prevents widespread 

disease later in childhood. It is not yet clear that these screening programs 

will be either practical or successful. 

Brain tumors 

Brain tumors are the most common solid tumors in children. Some brain 

tumors are benign; that is, they do not invade the surrounding normal 

brain and do not spread outside the brain. Many of these can be cured 

by surgery, if surgery is possible. However, over half of pediatric brain tu¬ 

mors invade and spread. Progress in curing the majority of malignant brain 

tumors has been relatively slow. The first impediment to cure in childhood 

brain tumors was the difficulty in diagnosing them. Before 1975 there were 

no X-ray studies capable of showing any but the largest brain tumors. The 

development of computed tomography (CT) scanning and more recently 

magnetic resonance imaging (MRI) have made it possible to see the brain 

through the skull and identify tumors, infections, or blood clots. 

The second problem in curing brain tumors has been, and still is, that 

many of them cannot be removed by surgery. Often they are located in 

areas that control breathing or heartbeat or swallowing—areas essential 

for nfe—or they may be located in areas necessary for normal coordination. 

Newer instruments and techniques now allow neurosurgeons to carry out 

delicate surgery in these areas; complete surgical removal is now possible 

more often. Among these surgical innovations is the cavitron, an ultrasonic 

nebulizer that aerosolizes the tumor and sucks out the aerosolized par¬ 

ticles; it eliminates the need for dissecting out some areas of the tumor 

Tumors that metastasize to the lungs 

are frequent in children with osteogenic 

sarcoma. This chest X-ray shows tumors 

in both lungs of a 13-year-old whose leg 

was amputated 10 months earlier. The 

metastases had not been present when the 

bone cancer was first diagnosed. Because 

the tumors are too close to the heart 

and major blood vessels, they cannot be 

removed surgically. Today all children 

with sarcomas are given chemotherapy 

at the time the tumor is discovered in 

the bone so as to prevent the subsequent 

development of such malignant growths 

in the lungs. 
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Highly refined imaging techniques have 

made it possible to identify children's 

brain tumors before they have grown 

to a size that makes them inoperable. 

Magnetic resonance imaging produced 

the picture above, in which a tumor in the 

child’s brain stem is evident (the large red 

area). Using newly available instruments 

and innovative surgical methods, 

neurosurgeons are now able to perform 

extremely delicate operations to remove 

brain tumors in many young patients. 

with the usual surgical equipment. The dissecting microscope, which has 

two lenses that give a 5- or 10-fold magnification to the area where the 

neurosurgeon is operating, allows more precise and delicate dissection of 

nerves and arteries in areas of the brain. A technique known as stereotactic 

surgery involves attaching a grid to the head of the patient; a computer 

simultaneously correlates the grid on the patient’s head with a grid on a 

CT scan, which shows where the tumor is located in the brain. Then the 

neurosurgeon uses the computerized image and the two grids to guide 

a needle to biopsy a mass in an area that is considered unreachable by 

standard neurosurgical techniques. 

The third problem has been the difficulty of treating incompletely removed 

tumors. The doses of radiation necessary to eradicate these tumors can 

cause serious and even fatal injury to the normal brain cells. Only in the 

past decade has it been shown that chemotherapy for some brain tumors 

increases the cure rate. Giving chemotherapy before radiation in very young 

children, thereby postponing radiation until children are older, may also 

permit larger, more curative, and less toxic doses of radiation to be given. 

Defining “cure” 

In the 1970s it was clear that many children treated with combinations of 

surgery, radiation therapy, and chemotherapy were living for 5 and even 

10 years from the time their cancer was discovered. Nevertheless, no one 

dared to use the word cure. Today the accumulated observations of 20 

years allow pediatric oncologists to say with confidence that when a child 

has received no treatment for two years and is free of disease for five 

years, that child is “cured.” Recurrence of leukemia more than four years 

after discontinuation of therapy happens occasionally, and sometimes brain 
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Richard Womer, Children's Hospital of Philadelphia 

Many surgical treatments that effectively 

cure childhood cancers leave obvious 

physical defects that survivors must 

learn to live with. It is important that 

these young people have appropriate 

psychological support and that they 

discover ways to overcome their 

disfigurements. A group of former bone 

cancer patients from Children’s Hospital 

of Philadelphia take an annual ski trip 

with one of their physicians. These 

youngsters clearly have not let their limb 

amputations limit their participation in 

demanding physical activities. 

tumors, Hodgkin’s disease, or neuroblastoma reappear years after treat¬ 

ment. However, except for these rare cases, cure has become a realistic 

expectation for the majority of long-term survivors of childhood cancer. 

A crude estimate of the actual number of cured patients is based on the 

following calculations: if one in every 600 children develops cancer by age 

15, and if approximately 60% of them have been cured since 1970, by the 

year 2,000, one in every 1,000 young adults will be a survivor of childhood 

cancer. This is a formidable population of potentially productive citizens— 

provided the disease or its treatment has not left them with debilitating or 

lethal late effects. 

Treatment-related complications: new insights 

Although the benefits of treatment have been obvious for years, only re¬ 

cently have the complications become apparent. All three types of cancer 

treatment—surgery, radiation therapy, and chemotherapy—injure other, 

noncancerous cells in ways that are permanent. Most often these injuries 

are minor, sometimes they are serious, and occasionally they are fatal. Chil¬ 

dren cured of cancer are expected to survive many more years than cured 

adults. Many treatment-related complications are especially damaging to 

children; children are often more susceptible than adults to the undesirable 

effects of surgery, radiation, and chemotherapy. 

Problems after surgery. Solid tumors require a biopsy for making the 

diagnosis and surgery for removing tumor masses. Because it is necessary 

for the edges of the mass to be absolutely free of tumor, some normal 

tissue is removed along with the tumor. Some surgical procedures cause 

only subtle defects, apparent only to an astute observer; others, such 

as amputation of a limb or removal of an eye, produce obvious defects. 

Sometimes the results are disfiguring or may be cosmetically unacceptable. 

In these cases every effort is made to provide appropriate psychological 

support to the children and their families and to work closely with plastic 

surgeons, who often are able to perform reconstructive “miracles.” 
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Chemotherapy uses special drugs that 

destroy cancer cells, but healthy cells may 

be harmed as well. The drugs are usually 

given intravenously over several months. 

Hair loss, fatigue, nausea, vomiting, and 

painful mouth sores are all common 

side effects. Fortunately, most of these 

problems are temporary; nonetheless, 

children need to be taught that these 

difficult regimens are worthwhile because 

the drugs are likely to make them well. 

The youngster below has the support of 

his mother and a younger sibling while 

he receives his chemotherapy at the 

Cancer Treatment Center in Bethesda, 

Maryland. At Children’s Hospital of 

Philadelphia, dolls help instruct patients 

about chemotherapy; the children can play 

doctor, administering the injections 

to the toy patients. 

Photographs, (left) Randy Taylor—Sygma; 
(right) Donna Ferrato—Black Star 

Many children with cancer have abdominal surgery either to diagnose 

the tumor or to remove it. These children run the risk of intestinal obstruc¬ 

tion and need to be aware that they must consult a physician whenever 

sudden, severe, or prolonged abdominal pain develops—even years fol¬ 

lowing surgery. 

The removal of the spleen in a young child places the child at risk 

of overwhelming infection from certain bacteria. Today immunization with 

pneumococcal and Haemophilus influenzae vaccines and daily penicillin 

offer these children some protection, but they still need special medical 

attention when they develop fevers. A child who has had a kidney removed 

for Wilms’ tumor may never have any problems unless he or she injures 

the remaining kidney. 

Radiation effects. Radiation therapy is aimed at tumor masses or poten¬ 

tial tumor masses, as in the case of prevention of leukemic meningitis. Only 

those tissues or organs in the field of radiation therapy are susceptible to 

damage; the bulk of this tissue usually is the tumor, but surrounding normal 

tissues also are affected. 

Chemotherapy damage. Chemotherapy taken by mouth or injected in a 

vein goes everywhere, and thus every cell in the body is at risk of damage 

caused by chemotherapy. Cells that are especially susceptible to the effects 

of chemotherapy are those that are dividing each day, such as the cells that 

make hair and the cells of the bone marrow and the intestine. Fortunately, 

the ability of these cells to repair damage and to renew themselves is 

so great that the damage caused by chemotherapy is usually temporary. 

Occasionally, however, it is fatal. 



A. Tsiaras—Photo Researchers, Inc. 

Radiotherapy attempts to target cancerous 

tissue only, but if a patient moves even a 

single millimeter during treatment, vital 

surrounding tissues and essential organs 

may be damaged. Impenetrable casts 

that expose only certain areas and that 

prevent the patient from moving have been 

specially designed to minimize the chance 

of healthy tissues being irradiated. 

Many chemotherapeutic agents used to treat children’s cancers have few, 

if any, long-term seguelae. Drugs such as methotrexate, 6-mercaptopurine, 

vincristine, cytosine arabinoside, l-asparaginase, 6-thioguanine, actino- 

mycin-D, and the corticosteroids have been in regular use for 25 years or 

more and do not appear to have delayed toxicities, except in rare cases 

and, perhaps, in conjunction with other predisposing factors. It may be 

too early to detect damage resulting from newer drugs because frequently 

effects do not become manifest until decades after these drugs are given. 

Essential organs affected. When radiation treatment of tumors encom¬ 

passes surrounding normal tissue such as the heart, lungs, or kidneys, the 

radiotherapist tries to limit the radiation dose to one that will not damage 

these organs. Sometimes it is necessary to use doses less than necessary 

for eradicating the tumor cells in order to spare normal organs. However, 

there are situations in which damage occurs in spite of precautions. For 

example, even modern treatment to both lungs or both kidneys can cause 

serious long-term disabilities. Certain prophylactic measures such as re¬ 

fraining from smoking, avoiding exposures to fumes or dust if the lungs 

have been irradiated, and monitoring blood pressure and urine for early 

signs of problems if the kidneys have been irradiated can delay or prevent 

these problems. 

A class of chemotherapeutic agents called anthracyclines (especially adri- 

amycin and daunomycin) can cause the heart to fail as late as 14 years after 

treatment. Awareness of this risk facilitates early diagnosis of the problem, 

and proper care may keep it dormant for long periods. Today physicians 

test children’s hearts before, during, and after cancer treatment to detect 

abnormalities and prevent irreversible damage. 

A relatively newer drug called ifosphamide, used extensively to treat 

sarcomas, can damage the kidney such that essential salts, sugars, and 

proteins leak out of the body into the urine. The long-term effects on 

children who suffer from this complication are being studied now. 
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Chemotherapy is never easy. A little 

comfort afterward can make all 

the difference. 

Growth impairment. Children do not grow during periods of very inten¬ 

sive cancer therapy—usually during the first year after diagnosis. After 

that, however, they usually recover a normal growth rate, even when they 

continue treatment. Nevertheless, there are some childhood cancer patients 

who fail to “catch up” completely, and their height as adults is somewhat 

less than expected. 

As radiation retards the growth of malignant cells, so can it retard growth 

of bone and muscle in the surrounding normal tissues. The smaller the 

fraction of potential growth attained at the time of irradiation, the greater 

the growth impairment. Young children are, therefore, most vulnerable; 

their expected loss will depend on the dose of radiation, the size of the 

area treated, and whether critical growth centers such as the hips or knees 

received radiation. 

Hormones also are important in determining whether the child’s full 

growth potential will be achieved, especially thyroid hormone and growth 

hormone. When the neck receives high doses of radiation therapy, children 

can develop thyroid deficiency. This condition can be managed easily, 

if detected, by the taking of daily thyroid hormone in pill form. Growth 

hormone is produced by the pituitary gland, and radiation to the brain in 

doses that children with many types of brain tumors receive can abolish 

the production of growth hormone. Now recombinant DNA technology has 

made it possible to replace growth hormone. Theoretically, recombinant 

growth hormone could encourage growth of the original cancer or the 

development of a new one; however, there is no evidence that growth 

hormone favors tumor growth. 

Effects on sexual development and fertility. Normal sexual development 

does not occur in some children with cancer. In girls the normal function 

of ovaries to make eggs and produce sex hormones may be affected by 

cancer treatment. Girls whose ovaries have been removed or have been 

irradiated fail to produce the hormones necessary for puberty, and thus 

they never ovulate or menstruate. Today synthetic hormone replacements 

can induce puberty in these girls, and if the uterus is normal, pregnancies 

may be possible with in vitro fertilization of donated eggs and careful 

hormonal management. Women who have had abdominal irradiation who 

become pregnant have been reported to have small babies and high rates 

of fetal loss. These women need expert prenatal care. 

In boys the ability of the testes to make male sex hormones and sperm 

may be reduced. Irradiation of the testes causes relatively less hormonal 

damage than irradiation of the ovaries, but the sperm are more easily 

killed than eggs by irradiation. Sterility often is a consequence of relatively 

little testicular irradiation, while testosterone production continues in boys 

treated with higher doses. Storage of frozen sperm specimens in “sperm 

banks” prior to treatment may enable postpubertal boys to preserve fertility. 

The class of drugs known as alkylating agents can damage both male 

and female sex hormones and lead to infertility. Younger children appear to 

tolerate larger doses of these drugs better than older children, especially 

when the latter have already entered puberty. Total dosage and age effects 

have not been established well enough for useful estimates of risk to be 
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Anne T. Meadows, Children’s Hospital of Philadelphia 

sample 5 years 6 years 7 years 

made, and surprise pregnancies have resulted after an erroneous prediction 

of male or female infertility. 

Studies of the offspring of former child cancer patients have not shown 

them to have an excess of birth defects or cancer compared with a non¬ 

cancer population. Because of the young ages of most survivors treated 

with modern chemotherapy, it may be too early to be certain that problems 

in offspring will not arise as they grow up. Continued monitoring of former 

patients and their offspring is therefore necessary. 

Learning deficits. Once treatment is complete and its immediate side 

effects have resolved, most long-term survivors function normally. Until 

large numbers of survivors with leukemia or with brain tumors were able to 

return to the normal activities of daily living, especially to school, where de¬ 

mands were made to perform, problems with learning were not appreciated 

by parents or physicians. Then, in the late 1970s and early 1980s, these 

authors and colleagues at the Children’s Hospital of Philadelphia found the 

first evidence of reduction in IQ in children treated with brain irradiation to 

prevent leukemic meningitis. Children less than six years old at the time 

of such brain irradiation appear most affected. Although these children can 

learn and function in adult life, it has become clear that they benefit from 

individual tutoring or special classes to achieve their maximum potential. 

The clinical trial process has now permitted investigators to determine, 

first, that lower doses of radiation can still prevent leukemic meningitis while 

resulting in fewer learning problems and, later, that many children can be 

successfully treated without any radiation at all. Most children with brain 

tumors and some with leukemia continue to require brain irradiation; studies 

are under way to determine whether individualized teaching methods can 

help these childhood cancer patients overcome their learning problems. 

Psychological problems. The initial adjustments of a child with cancer of¬ 

ten depend more on the psychological health and coping skills that the child 

and the family bring to the situation than on the severity of the disease. At 

most treatment centers professionals and volunteers work with the children 

and their families to guide them in dealing with stress and grief, to help 

them organize their resources and reorganize their lives, and to assist the 

children and the school system with the children's school reentry. For most 

As part of a study to determine whether 

radiation to the brain to prevent leukemic 

meningitis had any deleterious effects, a 

five-year-old boy was asked to copy the 

diamond on the left. His first diamond 

was drawn about a month after he 

developed leukemia—before radiation. 

One and two years later he was asked to 

draw the same diamond. It is apparent 

that he had lost considerable facility. This 

awareness of treatment-related learning 

problems has led physicians to seek 

therapies that cause the least amount of 

damage without compromising the cure. 

School is an essential part of life for most 

children with cancer, and they overextend 

themselves to attend. If they are in classes 

during the rigors of therapy, they may 

have a hard time coping with temporary 

physical impairments such as hair loss, 

unsightly scars, or weight gain, and 

they may have problems concentrating 

or keeping up with their work. It is 

important that they receive psychological 

support, and some children may need 

special tutoring so they do not fall behind. 

Troha Soodak—Black Star 
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At age 10 Stacey Males was diagnosed 

with leukemia. Despite aggressive 

chemotherapy and radiation treatments, 

she suffered two relapses. She then had 

a bone marrow transplant at New York’s 

Memorial Sloan-Keltering Cancer Center, 

which cured her. In November 1989, 

at age 19, she had a reunion with the 

transplant team that saved her life. 

Michael Italiano had bone cancer in 

his leg. Rather than amputate, his 

doctors replaced much of the bone with 

titanium. Because this is a new treatment, 

potential long-term effects are not known. 

Nevertheless, Michael feels triumphant. 

He has embarked on a career as a 

securities trader, and he recently married 

another victorious cancer survivor, Maura 

Donohue. Maura, a 26-year-old graduate 

student in art history, was cured of 

childhood non-Hodgkin’s lymphoma. 

Sudhir 

children with cancer, school is an essential part of life, and they overextend 

themselves to attend. 

The children also must cope with physical debilities during treatment, 

such as weight gain with the drug prednisone, hair loss with chemotherapy, 

and eating problems and severe nausea with chemotherapy. Most children 

deal remarkably well with the changes in appearance, which they know are 

usually temporary. Hair loss can be dealt with by wigs, but an increasing 

number of children seem to be willing to go bald or wear scarves or hats. 

The hair loss is almost always temporary. Chronic nausea is a vexing 

problem; attempts are made to alleviate it with antinausea drugs, but they 

do not always work. Weight loss can be handled by various kinds of hyper¬ 

alimentation—that is, feeding children, usually at night, either by means of a 

tube passed down through the nose to their stomachs or with intravenous 

administration of nutrients. 

Some children feel guilty about the time and expense of their treatment 

and its impact on their families. Some protect their parents and help them 

deal with the pain of diagnosis and treatment, even with the process of their 

own death. The impact of these illnesses can cause siblings to feel guilty 

for being well or resentful of the sick child for requiring so much attention; 

in the U.S. there are numerous sibling support groups that enable them to 

talk about the problems. 

Because developing childhood cancer is always devastating, it is not 

unexpected to observe a host of emotional problems. Nonetheless, sur¬ 

prisingly few graduates of cancer treatment have been found to carry a 

disabling psychological burden throughout their lives. In fact, many seem 

to have acquired an appreciation of life and an emotional maturity that 

are quite special. 

Second cancers. Perhaps the most unacceptable side effect of cancer 

treatment is that it can cause other cancers. Thus, a child cured of one 

cancer many years later may develop a second, unrelated malignant tumor. 

When the second cancer is in some way associated with treatment for the 

first, there are understandably mixed emotions. On the one hand, without 

the proper treatment the years of extra life—ideally, well lived—would not 

have been possible. On the other hand, one must question: was it worth it? 

Early reports of second cancers were limited to children with retinoblas¬ 

toma, a tumor occurring often in both eyes and requiring radiation for cure 

and for sight. Some children with retinoblastoma carry a gene that also 

predisposes them to bone and muscle sarcomas around the eye and in 

the leg—where bone sarcomas often occur in children without the gene. 

The risk of bone cancer in these children is estimated to be approximately 

10%. Medical attention is essential for these youngsters at the earliest 

sign of abnormality. There may be susceptible children with other cancers, 

and one of the great challenges is to determine who they are when they 

receive their initial treatment so that they can be more closely monitored 

and appropriately educated. 

High doses of radiation can cause new cancers of bone and soft tissue in 

the area irradiated; the higher the dose, the greater the risk. The addition of 

certain chemotherapies, notably adriamycin and cyclophosphamide, often- 
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used drugs in pediatric oncology, increases the risk. Radiation and some 

drugs in the alkylating agent class cause leukemia. When leukemia occurs, 

it usually is after a substantial dose of chemotherapy. The risk of leukemia 

can be lessened by a reduction in the amount of alkylating agent and re¬ 

placement with another equally effective drug, if such an alternative exists. 

Much still to be learned 

Concern for the health and well-being of childhood cancer survivors has 

led to a major effort to study and follow up on the consequences of 

successful therapy. As the average child with cancer is only five years 

old, present knowledge of the effects of disease and treatment is limited 

to mostly school-aged children, adolescents, and young adults; it is too 

soon to be able to predict the full range and depth of problems likely to 

be encountered as they age. For example, reliable data about marriage 

and divorce patterns of cured cancer patients are limited owing to lack of 

appropriate control subjects, and the data about the divorce rate of their 

parents are conflicting. The two major problems that long-term survivors 

do face are employment discrimination and difficulty in obtaining insurance. 

Support groups often can provide former cancer patients with guidelines 

about insurability and employability. 

Those children with poor cancer prognosis currently are being exposed 

to an even greater range of medications at ever higher doses with currently 

unknown but perhaps more serious consequences. Fear of these unknown 

effects cannot deter attempts to improve upon present results but should 

provide a strong impetus for continued observation and assessment of po¬ 

tential toxicity to provide the best balance between cure and complications. 

At age six Jason Gaes was diagnosed 

with Burkitt’s lymphoma, a rare form of 

pediatric cancer. For two years he endured 

a series of difficult treatments, including 

operations, radiation, and experimental 

drugs, from which he emerged cured. 

To let others know that kids with cancer 

"don't always die, ’’ he wrote a book. 

He wanted to encourage young cancer 

patients to be brave because the painful 

process of treatment will probably be 

worth it in the end. Jason is right. Not 

only are most children survivors but they 

emerge from their struggle with cancer 

having acquired a unique appreciation 

of life and an emotional maturity that 

are quite special. 

Illustration from My Book for Kids with Cansur by 
Jason Gaes; © 1987 Melius Publishing. Reprinted by 
permission of the publisher 



Healing POOCH 
and PUSS— 

from ANGST to ULCERS 

by Edward Boden, M.R.Pharm.S. 

The therapies used by veterinarians to treat sick animals are, in most cases, 

adapted from those employed in treating human patients. Consequently, 

developments in veterinary medicine tend to follow closely those in human 

medicine. Sometimes the process is virtually cyclical—a technique first tried 

and perfected in experimental animals becomes a standard treatment for 

human patients and then, in turn, is widely used in veterinary practice. Both 

humans and animals ultimately benefit, and increasingly sophisticated types 

of procedures make their way from human medicine to veterinary medicine. 

It comes as no surprise, therefore, that some of the current interest in 

treating certain human ailments by means of “alternative” therapies is now 

making itself felt in veterinary clinics around the world. Furthermore, clinical 

psychology, which had until recently been considered an exclusively human 

province, is being applied increasingly in the treatment of domestic pets 

whose behavior is causing problems. 

Acupuncture: an ancient practice in modern times 

Despite the availability and widespread use of advanced diagnostic, medical, 

and surgical techniques in veterinary practice, there is today an unprece¬ 

dented interest in acupuncture in the veterinary world. One practitioner of 

this science is John Nicol, a vet with a busy and successful practice in the 

pleasant town of Guildford in Surrey, England. Nicol’s clinic is equipped with 

the latest facilities and instrumentation. Every form of up-to-date medicine 

and the most current surgical techniques are available to the animals taken 

to him for treatment. Yet the chances are that his clients will ask Nicol 

to forgo these modern therapies and use instead a system of treatment 

established thousands of years ago in China. Nicol is one of the growing 

number of veterinarians throughout the world who have discovered the 

uses of acupuncture in the care of sick animals. His patients are as likely 

to have a course of treatment by needles as by drugs. 

Across the Atlantic in the United States, Gloria Weintrob, a New Jersey 

veterinarian, is presented with a four-year-old poodle suffering from a long¬ 

standing problem of regurgitation. As a puppy, the animal had been diag¬ 

nosed as having a congenital malfunction of the esophagus. In her exami¬ 

nation Weintrob finds that the dog’s esophagus is abnormally enlarged. A 
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owner; photograph, Owen Franken— 
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course of five acupuncture treatments over a three-month period produces 

progressive improvement resulting in a complete cure; the dog is able to 

eat normally and has no problem keeping its food down. 

William H. McCormick, a veterinarian practicing in Middlesburg, Virginia, 

used acupuncture successfully in the treatment of ulcers that developed 

on the cornea of a horse’s eye. The condition had not been helped by 

conventional therapy. McCormick injected vitamin B12 at the acupuncture 

points governing the eye and those governing what Oriental medical termi¬ 

nology calls “wind,” to which Chinese acupuncturists attribute the problem 

of ulceration. The treatment was given every third day. McCormick found 

that after three treatments the animal’s eyes had improved, and after the 

fifth the ulcers were completely healed. 

Balancing energy, restoring health. In acupuncture extremely fine nee¬ 

dles—not much thicker than a hair—usually of stainless steel, are inserted 

a few millimeters into the skin at specific points in a network of invisible 

pathways, called meridians. Each point is related to a particular part of 

the body. Points on the wrists, for example, may relate to sensations felt 

in the neck. The notion that a sensitive point can be some distance from 

the cause of a bodily sensation is not unique to Oriental medicine—it has 

long been accepted in Western doctrine, under the term referred pain. In a 

human patient a heart condition, for example, may produce pain in the arm. 

In acupuncture, stimulation of the sensitive point by rotation of a needle, or 

more often nowadays by mild electrical current or even a laser, delivered 

via the needle, induces a therapeutic effect in the related part. Often the 

very thin needles are bent backward so that they are parallel to the skin; 

they are then taped in position and connected to an electrical stimulator. 

Sometimes the technique is varied so that an injection, perhaps of a vitamin, 

is given at the acupuncture point. 

The Chinese theory behind acupuncture is that disease is caused by a 

disturbance of energy flow in the body. The balance of yin (the feminine, 

negative force) and yang (masculine, positive) energies is upset. Acupunc- 

Although doctors of veterinary medicine 

have at their disposal virtually every 

"modern” therapy known to medical 

science, a growing number of vets are 

becoming interested in the ancient 

Chinese practice of acupuncture, in which 

very fine needles are used to stimulate 

sensitive points on the body. Today the 

technique may be augmented by the 

delivery of mild electrical stimulation, 

as shown at right in the treatment of a 

bulldog suffering from the painful and 

potentially disabling condition of hip 

dysplasia. In veterinary as in human 

medicine, acupuncture may be used to 

cure a specific ailment or to provide 

relief from pain. 

Jim Metzger—The Stock Shop 
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ture can bring it back into balance—and restore the body to health—by 

judicious stimulation or depression of the flow of energy in the various 

meridians by needling the appropriate points. 

In China the practice is as old as civilization itself. Before there were 

needles, the acupuncture points were stimulated by sharp stones, finger¬ 

tip pressure, or heat. Although cruder, these methods followed the same 

principles as the electrical and laser-beam stimulation now used. Over the 

centuries, maps showing the acupuncture points have been drawn up. A 

skilled practitioner can identify these points by touch. 

Overcoming Western skepticism. The current Western interest in 

acupuncture dates back some 25 years, when visitors to China reported 

seeing complicated surgical operations being performed on human patients 

who had received no conventional anesthetic. The patients were conscious 

throughout their operations yet felt no pain. Postoperative recovery was 

rapid and complete. Western surgeons were initially skeptical, but many 

became believers when they were able to observe the technique being 

applied in Chinese hospitals. Veterinarians in China had already begun 

experimenting with acupuncture in animals, and it was not long before their 

interest in the process spread to their colleagues in other countries. 

Today there is a well-established International Veterinary Acupuncture 

Society with some 250 members—and many more nonmember vets also 

practice acupuncture. More than 20 national societies or contact groups 

exist in various countries, and in the United States alone there are a 

dozen recognized educational institutions providing courses in veterinary 

acupuncture. Veterinarians use it to treat a variety of conditions—as already 

indicated—from eye disease to gastrointestinal complaints. The greatest 

documented success, however, is in the alleviation of pain-related disorders. 

The Chinese theory behind acupuncture 

is that disease is caused by an imbalance 

of energy flow along invisible pathways 

in the body known as meridians. The 

flow can be affected by inserting needles 

at sensitive points on the skin that lie 

along these meridians. The diagram 

above showing the acupuncture points 

of a dog was developed by a California 

veterinarian. Because pain that originates 

in one part of the body may be ‘‘referred’’ 

to another part, the sensitive point may be 

some distance from the underlying cause 

of the problem. In one study, for example, 

veterinary researchers demonstrated 

that stimulating a point on a dog’s knee 

decreased the animal’s stomach acidity. 

Some points are more closely related to 

the parts they affect—stimulating point 

GB-30 (at the top of the hip) is said to 

help relieve hip dysplasia. 
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Chronic lameness cured. In a not untypical case reported by McCormick, 

a three-year-old steeplechaser had developed a painful chronic lameness 

in both its forelegs so severe that it was unable to race or train. After 

identifying the location of the lesion causing the pain, McCormick noted the 

corresponding acupuncture points—one on the animal’s scapula (shoulder 

blade) and several on either side of the spine in the thoracic region. Into 

these points he injected vitamin B12 enhanced with ammonium sulfate. After 

two such treatments the horse improved enough to win a race at odds of 24 

to 1. A relapse was resolved after McCormick implanted minute quantities 

of gold, for long-term activation of the most effective acupuncture points. 

The horse was eventually able to return to a full training program. 

How animals—and people—experience pain. The intriguing question is, 

how can sticking a needle into an animal—or a person—actually relieve 

pain? It was at first thought that in humans suggestion or hypnosis might 

play a part. It is, however, unlikely that animals are susceptible to the 

suggestion that they do not feel pain; in any case, double-blind clinical trials 

in human acupuncture patients have discounted the idea that suggestion 

or hypnosis is behind the beneficial effect. The effectiveness seems to be 

bound up in a fascinating way with the nature of pain and how humans, 

and animals, feel it. 

The question was explored recently by three veterinarians from three 

different countries—A.M. Schoen (U.S.), L.A.A. Janssens (Belgium), and 

P.A.M. Rogers (Ireland). They reviewed evidence showing that acupuncture 

analgesia (relief of pain) works by stimulating nerve fibers at the acupunc¬ 

ture points, from which the stimulus is transmitted to the spinal cord and 

higher centers in the brain. Their report, published in The Veterinary Record, 

explained that the ascending pain impulses are blocked by a complex in¬ 

teraction involving endorphins—naturally occurring painkilling substances— 

and certain other substances produced by the body. While the mechanism 

A schnauzer receives therapy for painful spinal arthritis; for 

pain relief acupuncture may be used instead of or in addition to 

analgesic drugs. A horse, being treated for an eye inflammation, 

has a single needle placed in the point known as Ching-shu. 

Photographs, Sheldon Altman 



is not entirely understood, a genuine analgesic effect is produced. The 

fact that it can be reversed by a substance (naloxone) known to combat 

analgesic effect confirms this theory. 

Still, while acupuncture has been shown to work, it is by no means 

a panacea. Patients must be chosen with care, for although it can be 

used to relieve pain, acupuncture is not an anesthetic—that is, it does not 

produce a state of unconsciousness. Thus, a nervous or restless animal is 

not normally a suitable subject, as it can still move—and bite or scratch- 

while being treated. Also, there is a marked variation in the effectiveness 

of analgesia in different individuals and species. Some veterinarians do not 

think acupuncture works well in cats, for instance. 

In veterinary as in human medicine, acupuncture now seems to be find¬ 

ing its place as a technique used along with many others. In combination 

with conventional drugs, for example, acupuncture may be used to reduce 

the doses of anesthetics in surgical procedures, thus speeding recovery 

and healing. In the treatment of painful conditions such as arthritis, it may 

supplement or supplant medications for pain. 

Homeopathy: a therapeutic revival 

The practice of homeopathy has a long and not undistinguished history 

in human medicine and has had veterinary adherents for many years. 

Recently, however, interest has mushroomed. There are thriving societies 

for the study and practice of veterinary homeopathy in the United States 

and Europe. The International Journal for Veterinary Homeopathy exists 

to further knowledge of the subject and circulates to more than 1,500 

practitioners throughout the world. Many veterinarians, often in response to 

client demand, use homeopathic remedies as well as forms of conventional 

(allopathic) medicine. 

Homeopathy and allopathy are two systems of medicine based on two 

different theoretical concepts. Allopathy, strictly speaking, is the treatment 

of symptoms by medication that produces an effect different from that 

produced by the disease the patient suffers from. Homeopathy is designed 

to work in the opposite way—by using minute doses of a substance that 

produces symptoms similar to those affecting the patient. For example, 

minute doses of quinine might be used to treat fever, not because of 

quinine’s antimalarial effect but because an overdose of the drug causes 

tremor and other signs typically seen in feverishness. 

Obtaining an animal’s medical history. Homeopathic practitioners also 

contend that the holistic principle applies in deciding what treatment will 

be used. In holistic medicine the emphasis is on treating the “whole” pa¬ 

tient rather than on viewing each body part or system as separate and 

amenable to separate treatment. Before prescribing any course of therapy, 

the homeopathic physician first seeks to obtain as detailed a case history 

as possible. Obviously, this is harder with an animal than with a human 

patient. Apart from a thorough examination of the animal, the veterinarian 

must rely on what the animal’s owner can relate about the signs and 

symptoms of illness. It is on the basis of this information, then, that the 

appropriate remedy is selected. 
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The practice of homeopathy, which now 

has a growing number of veterinary 

adherents, was founded in the late 18th 

century by a German physician, Samuel 

Hahnemann. Hahnemann's system of 

therapeutics was based on the doctrine 

"like cures like"—thus, treatment consists 

of the administration of substances 

capable of producing symptoms similar 

to those the patient suffers from. 

Hahnemann's approach was holistic, 

emphasizing in addition to minute doses 

of medication the importance of rest, 

proper nutrition, and good nursing care— 

a notably gentle regimen, especially 

when compared with conventional 

medical practice of his day that relied on 

bloodletting and violent purging. 

Photograph, Archiv fur Kunst und Geschichte, 
West Berlin 

Deducing the correct treatment for subtly different problems is not al¬ 

ways easy; the owner’s descriptions may not be accurate. Irmgard Elsholz, 

a veterinarian from Bonn, West Germany, recounts how, following a de¬ 

tailed examination, she administered a particular homeopathic preparation— 

a combination of podophyllum, arsenicum album, and rheum—for a cat 

suffering from severe diarrhea and vomiting. The treatment did not work. 

Elsholz later discovered that another homeopath had prescribed a different 

remedy—nux vomica—with successful results. Going back over her case 

records, she was able to deduce that her own prescription was ineffective 

because the treatment had been drawn up on the basis of what proved 

to be an incomplete case history. The cat’s owner had told the second 

homeopath that in addition to the other symptoms, the cat had been waking 

up at about 4 am and showing extreme restlessness. This additional clinical 

sign led to an alternative diagnosis and a different remedy. Skeptics would 

say that the cat in this particular case would have recovered anyway, 

regardless of treatment, and that the second treatment simply coincided 

with a natural improvement. 

The “doctrine of similars.” The system of homeopathic medicine was 

formulated by a German physician, Samuel Hahnemann, who was born in 

Meissen, Saxony, in 1755. After training conventionally as a doctor, he 

became especially interested in the study of poisons and their effects. Grad¬ 

ually he developed the so-called doctrine of similars, sometimes expressed 

by the phrase “like cures like”; according to this principle, a disease should 

be treated with medicines that have been shown to produce in healthy 

persons symptoms similar to those from which the sick person is suffering. 

The medicaments he used included plant extracts such as digitalis and nux 

vomica and chemical substances, for example, arsenic and mercuric sulfide, 

all diluted hundreds or thousands of times and administered in the form of 

pills or solutions. Hahnemann made his system public, to a mixed reception 

from the medical establishment, in 1796. 

With time, however, homeopathy attracted more and more adherents, 

eventually becoming popular and, indeed, fashionable. The success of 

Hahnemann’s system of therapeutics was due at least in part to the crude 

ineffectualness of much of the contemporary conventional medical treat¬ 

ment. Bloodletting, accompanied by violent purging, was a routine practice 

in the 18th century. Such treatments were undoubtedly responsible for the 

early demise of many a delicate, and not-so-delicate, invalid. Hahnemann’s 

therapy, by contrast, involved the gentler administration of medicines that 

had no adverse side effects; he also emphasized the importance of rest, 

attentive nursing, and appropriate diet. It is not surprising that, compared 

with the rigors of conventional treatments, the regime employed by the 

homeopaths was popular and, in many cases, efficacious. 

While there could be no dispute about the popularity of the homeopathic 

system, though, argument as to why it should work has continued ever 

since it was introduced. The theory behind the choosing of a given homeo¬ 

pathic remedy is that the more the active therapeutic substance is diluted, 

the greater is the effect of the remedy. In fact, dilution may be such that 

a dose of a homeopathic preparation in some cases does not contain a 
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The art of homeopathy lies in learning to identify the 

remedy—from an armamentarium of more than 1,500 

substances—that best matches the overall pattern of physical, 

mental, and emotional symptoms. (Above left) To aid in 

the selection of the appropriate remedy, the homeopathic 

veterinarian relies on a thorough examination of the patient 

along with close questioning of the owner about the animal's 

behavior and medical history. Before performing surgery 

on an injured cat, the vet shown above chooses arnica, a 

botanical extract used in the treatment of traumatic shock, 

which is administered to the animal during and after 

the operation. 

Photographs, (top left) Susan H. Pitcairn; (above and bottom left) Jim 
Metzger—The Stock Shop 

single molecule of active substance! Homeopathic practitioners maintain 

that the special processes of preparation—“trituration” or “attenuation,” for 

solid or liquid dose forms, respectively—themselves confer special qualities 

on the medicines. 

Placebo effect—in animals? The principles used in homeopathic medicine 

are the same in both human and animal patients: diagnose the symptoms 

and then administer the remedy indicated by the “doctrine of similars.” Op¬ 

ponents of homeopathy maintain that the doses given are much too small 

to have any effect whatsoever. They argue that the beneficial results of 

homeopathic medications are due to what is called the placebo effect—that 

is, the patient’s firm conviction that the substance or treatment being given 
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Homeopathic treatment has proved 

successful for a number of disorders 

that afflict such economically important 

animals as dairy cattle. In view of the 

growing consumer concerns about potent 

drugs entering the food supply, some 

farmers now favor the homeopathic 

approach because it does not involve 

the administration of antibiotics or 

synthetic hormones. 

will, indeed, be effective. (Placebo is Latin for “I please.”) In other words, its 

opponents contend that homeopathic treatment occupies and satisfies the 

mind of the patient while nature effects a cure. 

The placebo effect is, of course, demonstrable in human patients. In fact, 

it is taken into account in clinical trials of new medicines, which are routinely 

conducted under a protocol known as a double blind. What this means is 

that neither the patients nor the researchers know who is receiving the 

experimental drug and who is receiving a placebo (an inert substance with 

no therapeutic effect). But can the placebo effect work in animals? Can any 

animal be said to “believe” that a medicine is curing it? Many a pet owner 

may think that this is the case, but finding evidence that would convince 

a scientist, or a skeptic, is another matter. This is the stumbling block 

that is insuperable as far as the opponents of homeopathic treatment in 

animals are concerned. 

Veterinary homeopaths simply shrug their shoulders and dismiss con¬ 

ventional pharmacological trials as irrelevant to homeopathy. “Homeopathy 

is not confined to physical parameters,” according to H.G. Wolff, whose 

handbook of homeopathic medicine for dogs has run into three editions 

since its publication in 1964. 

Although few articles on homeopathic treatments are accepted by “con¬ 

ventional” veterinary clinical publications, anecdotal evidence of their suc¬ 

cess abounds. Often it relates to the type of case in which, the grateful 

owner testifies, “Everything had been tried, but my pet recovered only 

after homeopathy.” 

Benefits of the holistic approach. There are those, too, who have 

demonstrated the effectiveness of homeopathic treatment in farm animals. 

English veterinarian Chris Day, a former president of the International Asso¬ 

ciation for Veterinary Homeopathy, uses both conventional and alternative 

medicine in his busy practice in rural Faringdon, Oxfordshire. Particularly 

since the enthusiasm for organically grown farm produce has become so 

widespread—leading to a premium price in the market—Day has found 

that some of his farmer clients are keen to use homeopathic remedies 

rather than conventional ones such as antibiotics and synthetic hormones. 

Day employs homeopathic remedies in treating certain reproductive disor¬ 

ders and mastitis (inflammation of the udder) in dairy cattle and in treating 

common disorders in sheep, such as mouth ulcers. A homeopathic regime 

Day instituted for a client who raises pigs proved successful in reducing the 

incidence of stillbirths, which had been causing severe losses among the 

farmer’s sows; a report of the case resulted in one of the few homeopathic 

papers to be accepted by a peer-reviewed clinical journal, The Veterinary 

Record. 

Day, like German veterinarian Elsholz, attributes a large part of the suc¬ 

cess of his alternative treatments to the painstaking examination of each 

case, which includes an evaluation of the temperament and species of the 

animal being treated as well as the nature of the medical condition. This 

holistic approach is integral to the successful application of most alternative 

therapies. And there can be little doubt that the care that goes along with 

a holistic regime is beneficial. 
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Pet behaviorists to the rescue 

Two young professionals say good-bye to their dog, close the door of their 

smart apartment, and go off to their respective offices. Eight hours later 

they return—to chaos. Their previously well-behaved canine companion has 

wrecked the apartment, chewed the furniture, pulled down the drapes, and 

generally created mayhem. What do the owners do? Chances are, they will 

punish the dog and hope it is an isolated incidence of misbehavior. If the 

problem recurs, however, they are in trouble. 

An emerging specialty. Until recently, the only answer might have been to 

have a persistently misbehaving dog put to sleep. Now, however, owners 

may well call on the services of an animal behaviorist specializing in the 

treatment of pets. The behaviorist will likely tell the distressed couple in the 

example above that the dog is suffering from separation anxiety and that 

the worst thing they can do is to punish it. A diagnosis like this one usually 

involves a house call. After a period spent watching and noting how the 

animal behaves, both with and without its owners, and a discussion of their 

own daily routine, the behaviorist will advise a course of action to relieve 

the dog’s anxiety—and thus remove the cause of the destructive behavior. 

It is a measure of the increasingly sophisticated care that is available 

today to the pet owner that such services can be provided. It is also, 

perhaps, a comment on contemporary urban life that such services should 

be needed. But it is a fact that a great many pets are being left home on 

their own for long periods of time. Just as people can develop psycholog¬ 

ical problems when isolated for long periods, so can animals, particularly 

if they are, by nature, social animals. Apartment living can also be hard 

on animals bred to enjoy an open-air environment where they can get 

plenty of exercise. 

Animal behaviorists who treat pets tend to have taken up their specialty 

in one of two ways. From working as behavioral scientists or psychologists 

in research, they may have developed a particular interest in pet-related 

problems, or they may be veterinarians who, having become interested in 

animal behavior, have studied it in depth. Many behaviorists remain in the 

academic environment, concentrating on research, sometimes combining 

it with an appointment in the clinical department of a veterinary school. 

Increasingly, however, animal behaviorists are making their skills available 

in veterinary practice. 

Whichever route they follow to this vocation, pet behaviorists are quick 

to make it clear that they are not trainers. Peter Borchelt, a pet behavior 

consultant working in New York City, points out that, unlike obedience 

trainers, behaviorists do not use punishment-related techniques or leash 

training. Whereas obedience trainers concentrate on compliance with basic 

commands—sit, stay, heel, and so on—behaviorists work to modify unde¬ 

sirable traits that a dog or cat has acquired. 

Alleviating animal angst. The separation anxiety described above, which 

manifests itself as destructive behavior when a dog is left alone, is very 

common. It arises because dogs, social animals that live in packs in the 

wild, do not take naturally to the solitary condition. The dog’s “pack leader” 

is its owner. Some puppies quickly get used to being left on their own; 

A pup waits anxiously by the window for 

its human companions to return. Often 

when owners go off to work or are away 

for long periods, the dog left at home on 

its own may experience acute separation 

anxiety, which it expresses in a variety 

of undesirable behaviors—destroying 

furniture, howling endlessly, urinating and 

defecating indoors. Most such behavior 

problems can be successfully overcome, 

often with the aid of a behavior specialist. 

Patience and persistence in following 

through with prescribed treatments will 

be required on the part of the owner, 

however. 

Horst Schader—Globe Photos 
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others do not adapt and remain anxious. Even when a dog for years has 

seemed happy enough alone in the house for a while, its anxiety can be 

triggered by an unexpected or unusual noise or event—a particularly violent 

thunderstorm, perhaps. 

Then the previously well-behaved companion animal becomes destruc¬ 

tive and messy. The “displacement behavior” it shows can include wrecking 

furniture and clothes, howling and whining, urinating and defecating in¬ 

doors, or perhaps all of these. Nevertheless, if the dog is of basically 

stable temperament and the owners are prepared to go to some lengths in 

assisting in the treatment, the behaviorist will usually be optimistic that the 

problem can be cured. 

Peter Neville, a pet psychologist in Britain, sees many such cases during 

the sessions he holds as a guest consultant to numerous veterinary prac¬ 

tices. Neville has found a number of basic guidelines effective in helping 

to eliminate displacement activity. One step is to provide the dog with a 

comfortable place of its own—a den—in one room, with its favorite play¬ 

things, in which the animal can feel secure. Before the owner leaves the 

house or apartment, he or she should take the dog for a walk and then 

feed it. This way, the dog should be ready to go to sleep before the owner 

departs. Another tactic is for owners to vary their departure habits and 

periods of absence so that the animal does not become conditioned to a 

specific routine that triggers its anxiety. In some cases getting another dog, 

or perhaps a cat, as a companion may help. The wrong choice, however, 

could make the problem twice as bad, so professional advice is essential. 

Although response to treatment will take time, as it does in cases of human 

behavior problems, Neville says that persistence and consistent application 

of the behaviorist’s advice by all who are in contact with the dog will usually 

resolve the problem. 

‘Bad dog! 

Drawing by Levin; © 1989 The New Yorker Magazine, inc. 
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When a dog is aggressive. Separation anxiety, although common, is by 

no means the only canine problem for which behaviorists are consulted. 

Dominance and aggression—toward other dogs or toward people—can 

be not only troublesome but dangerous. One situation that is particularly 

worrisome is when a dog displays aggression toward a child in the owner’s 

family. The animal may be defensive of its own situation in the household 

or just plain afraid of an unpredictable toddler. With care, this problem can 

be overcome. Treatment may involve introducing an infant to the pet dog 

in carefully controlled conditions, so that neither party acts threateningly 

toward the other. Gradually the two are brought together, and ultimately 

the relationship becomes friendly. 

The very real risks of canine aggression in uncontrolled situations were 

brought home in England in 1990 when a series of attacks by Rottweilers 

left several children dead or seriously injured. Such incidents—involving 

various breeds in different countries—are unfortunately becoming regular 

occurrences. According to Borchelt, where the problem of aggression is 

caused by the dog’s sheer dominant nature, a satisfactory resolution of the 

problem may not be likely; the dog may simply have to go. 

Dominance can cause other problems. A not uncommon one often devel¬ 

ops when a dog is bought by a couple for protection, perhaps because the 

husband is frequently away or works a night shift. The dog can become ex¬ 

cessively attached to one party to the extent that it will not allow the other 

near without growling and other aggressive behavior. A classic situation in 

such cases occurs where a woman keeps the dog in the bedroom at night 

when the husband is away. A dominant animal may treat the husband as 

an interloper and attack him, particularly if he returns unexpectedly. 

More common is aggression toward other animals. A dominant dog, 

which may accept a human as overall pack leader, may nevertheless at¬ 

tempt to assert dominance over every other dog. It can be very difficult to 

exercise a “boss dog” in areas where other dogs are to be found. Neville 

Aggressive behavior in dogs—toward 

other animals or toward people— 

is a common problem treated by pet 

behaviorists. Aggression toward children 

can be particularly troubling. Because 

fear is often at the root of an animal’s 

aggression, one way to eliminate this kind 

of undesirable behavior is to progressively 

socialize a puppy around youngsters. In 

these photographs a therapist guided an 

exuberant five-month-old St. Bernard 

through his initial encounter with 

children. This practitioner routinely 

uses massage to calm an animal 

before introducing it to new, potentially 

frightening situations. Her next step in 

this case was to spend some time with 

the dog observing children at play from 

a distance. Finally, when the dog and 

youngsters came together, she stayed close 

by to make sure that the animal 

was handled gently and showed no 

signs of anxiety. 
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This six-month-old puppy, adopted from 

an animal shelter, was fearful of being 

held and tried to bite her owner whenever 

he attempted to brush her. The behavior 

therapist showed the owner how to gently 

restrain the dog without arousing her 

fear of being harmed; as soon as the pup 

stopped struggling, she was rewarded with 

stroking and gentle massage. It did not 

take long for the animal to understand 

that being gently held was not a threat. 

Eventually she began to enjoy being 

groomed and even to look forward to it. 

Jeanne Carlson 

tells of the case of a pair of bull mastiffs that scrapped incessantly. The 

owner, who had bought the pair as company for each other, found them 

uncontrollable and sought professional advice. After observing the dogs, 

Neville noted that the aggressive behavior disappeared when the two were 

separated. When another home was found for one, both the dogs became 

docile and well-behaved. 

Problem behavior is not confined to commoners’ canines. Queen Eliza¬ 

beth II of England is fond of Welsh corgis, of which she keeps several. 

Corgis are a notably snappy breed and, although such information is not 

officially made public, it is understood that Roger Mugford, one of Britain’s 

longest-established pet behaviorists, has been consulted about unspecified 

misbehavior among the royal corgis. Whether he succeeded in his treatment 

has not been revealed. 

Coping with feline misbehavior. Cats, too, can require behavioral treat¬ 

ment. Although the domestic cat is by nature normally well behaved, persis¬ 

tent problems, such as an animal’s marking its territory by “spraying” urine 

or sharpening claws on furniture, can be infuriating. Spraying is a problem 

with a complicated etiology. It is a sexual aggression-related behavior; in 

male cats it can sometimes be successfully treated by neutering. Sharp¬ 

ening claws, as on furniture, is often cured by provision of an alternative, 

such as a scratching post or a piece of cork, near the cat’s favorite claw- 

sharpening place. 

Although aggression is more rarely a problem in cats than in dogs, 

dealing with a ferocious cat can be a frightening and potentially dangerous 

experience. Again, fear or phobia on the part of the animal is often the 

root cause; as in the case of aggressive canines, introduction of the fearful 

stimulus in a controlled situation is often the solution. 

Sometimes, though, a cat’s natural territorial defenses can be misdirected 

against people. Neville relates a case in which a neutered male tabby would 

sit by the window keeping watch over “his” garden. Whenever he spied 

another cat on his patch of ground, he growled, his coat bristled, and his 

tail swished from side to side. When his owner tried to comfort him, the cat 

attacked her, on one occasion requiring her to be hospitalized. The sug¬ 

gested treatment was that the owner employ distraction techniques such 

as rolling a ball past the cat or showing him a favorite play object. It might 

also help to keep the window drapes closed and to place the cat’s bed 

away from an outside view. Another alternative would be to open the door 

and let him out to protect his anxiously guarded territory. On no account, 

however, should an owner attempt direct physical contact with the cat in 

such a situation! 

Another common problem in cats is a predisposition to chewing fabric, 

particularly wool. Many a favorite wooly garment has ended up inside a 

cat’s stomach, to the distress and annoyance of the owner although usually 

with no harm to the cat. Prevention is the first step—making sure that all 

tempting items of clothing are put away out of reach. Another ploy is to 

dose a piece of the cat’s favorite fabric with a deterrent substance such as 

oil of eucalyptus, which cats find offensive but which will not make them ill. 

Sometimes, however, it seems that nothing will cure this bizarre taste for 
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Robert Kusel 

Although offered a brush, Suti, an 

elephant at the Lincoln Park Zoo in 

Chicago, prefers to paint with her 

trunk. Chimps also participate in the 

zoo’s "art classes."As well as being 

enjoyable, painting serves as a form of 

therapy for animals who live in restricted 

environments and are unable to engage in 

behaviors such as foraging for food, which 

in the wild would occupy much of their 

time and energy. Behavioral consultants 

typically advise zookeepers about how to 

keep captive animals contented. 

fabric. Why do some cats have this proclivity? Behaviorists speculate that 

it is a retention of infantile behavior patterns. A study being conducted in 

England at the Bristol University veterinary school is seeking to establish 

breed and feeding patterns in cloth-eating cats, which may offer a more 

decisive answer to this poorly understood phenomenon. British interest in 

feline behavior problems is such that the Bristol veterinary school holds 

regular clinics to evaluate and treat them. 

Creatures small and great. As well as pets kept in the home, zoo animals 

occasionally require behavior therapy. They are often restricted in their 

environments and deprived of the opportunity for certain natural activity. 

Therapists can help by providing the captive animals with activities that help 

to replace behaviors common in the wild. A Dutch veterinarian, for exam¬ 

ple, at the marine park at Harderiwijk, The Netherlands, observed that the 

walruses were displaying a stereotypical behavior in which they endlessly 

repeated purposeless actions. His solution was to have the animals’ meals 

of fish and mollusks hidden in a trough of stones, from which they could 

forage as they would in their natural habitat. 

Chimpanzees are well known for their enjoyment of play activity. The 

chimps’ “tea parties” held at many zoos are an amusing example of struc¬ 

tured play that entertains both the animals and their audiences. Chicago’s 

Lincoln Park Zoo is one of several that provides “art classes” as a source of 

both therapy and exercise for some animals. Chimps, in particular, hugely 

enjoy working with paints and crayons. June, a 23-year-old chimp, is one 

of several Chicago apes that have actually had their work exhibited. The 

Lincoln Park Zoo’s classes are open to elephants as well. The animals 

set to enthusiastically, using their trunks to make giant “finger” paintings. 

Animal keeper Dan Krawitz claims he can easily tell by looking at a canvas 

which of his charges painted it. Such activities can play an important part 

in creating an environment that keeps the animals content. 
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As well as creating problems of 

temperament, generations of inbreeding 

have resulted in physical changes that are 

not always in the animals' best interests. 

Nowhere has this been more true than in 

the breeding of pedigreed dogs for show. 

The British bulldog is a case in point. 

Through selective breeding the bulldog 

of 1820 (below) has evolved into the 

present-day example of the breed (right), 

with its characteristically large head, 

foreshortened muzzle, and narrow hips. 

While prized by breeders, these traits have 

contributed to respiratory and reproductive 

problems for the animals. In the U.S. and 

the U.K., concerned dog breeders are now 

moving to revise breed standards in order 

to eliminate those that are detrimental to 

the animals’ health and well-being. 

Consultants and a caveat. For the present, animal behaviorists practice 

in only a few Western industrial countries and are virtually restricted, as 

organized groups, to the United States and the United Kingdom. In the 

U.S., behavioral consultants have formed an informal group known as the 

Animal Behavior Society. In the U.K. there is an Association of Pet Behavior 

Consultants, made up variously of psychologists, behaviorists, biologists, 

and veterinarians. In other countries behavioral consultants, where they 

exist, are often veterinarians with a particular interest in the subject or 

trainers who have shown a special aptitude for dealing with difficult pets. 

Because there are so few practicing behavioral consultants, it is not at 

all unusual for them to hold clinical sessions at local veterinary practices. 

A vet with patients requiring behavior therapy may arrange for a consul¬ 

tant to visit the practice on a regular basis. Much useful advice, too, can 

be given in a telephone consultation. In some cases, however, a “house 

call” is necessary before the problem can be analyzed and a course of 

action agreed upon. Consultant behaviorist’s fees vary considerably, but 

home visits can be expensive. A house call might cost $200 or more, plus 

travel and expenses. 

A novel approach to pet behavior therapy has, therefore, been introduced 

by Mugford, the “royal behaviorist,” who has organized “puppy playgroups.” 

Attended by young dogs and their owners, the play groups, says Mugford, 

aim to teach pups the positive behaviors expected of a pet dog. “Play 

and early socialization of puppies have long been regarded as vital in the 

development of the happy, well-adjusted adult dog," according to Mugford, 

who feels that traditional dog-training classes usually accept their pupils too 

late, when undesirable behaviors may already be well established. 

Perhaps the most common mistake owners make in dealing with their 

pets is in ascribing to them human motives, thoughts, and aspirations. 

To do this is to negate one of the greatest benefits people derive from 

interacting with their pets—that is, simply, that they are animals, not 

other human beings. 

(Left) The Bettmann Archive; (right) Sally Anne Thompson—EB Inc. 



Unbeatable problems: legacy of inbreeding 

Not every case can be treated effectively by a behaviorist. Some prob¬ 

lems—for example, those created by maladaptive conditioning or poor 

handling—can be dealt with; some others cannot. The latter are those 

problems arising from congenital factors, the intrinsic flaws of temperament 

in an animal that are not amenable to treatment by any means. 

Such congenital defects can occur by chance, but in quite a few in¬ 

stances, unfortunately, they arise from injudicious breeding. Pedigree-dog¬ 

showing is nowadays a high-powered business. Prizewinning dogs are 

much in demand for producing offspring, which in turn will reproduce their 

winning characteristics. Through inbreeding these traits can become exag¬ 

gerated. The British bulldog, for example, is bred to have a particular “look” 

that calls for a large head, a flat face, an undershot jaw, and narrow hips. 

These traits can be so exaggerated that pups may have to be delivered by 

cesarean section. Pekingese, bred to have facial characteristics similar to 

those of the bulldog, often have breathing problems caused by the highly 

valued flat nose, which results in a compressed upper respiratory tract. 

Many German shepherd dogs are prone to hip dysplasia, a condition leading 

to painful lameness. The reason for this is that they are bred from lines 

of animals that are pleasing in appearance but carry a gene predisposing 

to hip dysplasia. 

Along with such undesirable inbred physical characteristics are to be 

found, in some breeds, mental traits that cause problems of temperament. 

The cocker spaniel, traditionally a delightfully friendly dog, can exhibit a 

rage syndrome in which it goes berserk and may attack its owner. West 

Highland terriers (Scotties) may also show a tendency to bite. Some German 

shepherds are temperamentally unsound, becoming nervous, aggressive in 

guarding their territory, and overly dependent on their owners. 

The remedy here is much more difficult. As the problems have been bred 

in, so must they be bred out. This process requires, first, the development 

of new breed standards—possibly including specifications for tempera¬ 

ment—and then gradual improvement over, perhaps, many generations of 

breeding. Even so, all behaviorists are faced with dogs having problems of 

temperament that are, unfortunately, untreatable. 

In England, at least, a start has been made in the long process of chang¬ 

ing some breed standards. Mike Stockman, a veterinarian and a breeder, is 

working to revise the present breed standards of the British Kennel Club, 

most of which were set many years ago, to eliminate any characteristics 

judged to be against the best interests of the dogs themselves. A similar 

movement to revise breed standards is also under way in the U.S., the 

object being the welfare of the animals. 

Scott McKiernan—Picture Group 

It is an all too common tendency of 

pet owners to ascribe to their animals 

human thoughts, motives, and desires. 

To do this, however, negates one of the 

greatest benefits people derive from the 

companionship of animals—quite simply, 

that they are animals. 
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The Plight of the World’s Refuge 

by Michael J. Toole, M.D., and 
Ronald J. Waldman, M.D. 
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tance for their survival. They are Afghan farmers, Vietnamese 
fishers, Somali camel herders, Ethiopian teachers, Salvadoran 
doctors, Mozambican mothers of small children, Soviet Jewish 
merchants, East German students, and Bulgarian bakers. By 
definition, a refugee is an individual who has crossed from one 
country into another. But, in addition, there are another approx¬ 
imately 16 million people who have been abruptly displaced 
from their homes and have fled to other, more secure regions 
within their own countries. These “internally displaced” per¬ 
sons do not qualify for international refugee assistance. With 
no access to relief and without legal rights to the protection 
accorded refugees by international law, these people are fre¬ 
quently in a particularly desperate situation. 

History is replete with examples of mass population move¬ 
ments resulting from war and persecution. Moses is said to 
have led the Jews from persecution in Egypt in the 13th cen¬ 
tury bc. The journey covered very desolate country, and the 
refugees had to rely on external sources for sustenance. They 
are said to have complained bitterly about the lack of food 
and water. Most of the great wars of the Middle Ages were 
followed by major population movements in Europe. Later, per¬ 
secution of the Jews in Spain and of the Huguenots in France 
precipitated the flight of hundreds of thousands. But the social 
disruption that followed World War il was a turning point in 
refugee history. For the first time, the international community 
took steps to protect the rights of refugees. 
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The Bible recounts the mass exodus of the 

Hebrews from Egyptian oppression in the 

13th century bc under the leadership of 

Moses—perhaps the most widely known 

example of mass refugee movement in 

the Western world. The fleeing people 

traversed desolate country while facing 

severe shortages of food and water. 

Historical Pictures Service, Chicago 

In 1951 the Office of the United Nations High Commissioner for Refugees 

(UNHCR), headquartered in Geneva, was created, and the United Nations 

Convention Relating to the Status of Refugees (1951) and its 1967 Pro¬ 

tocol guaranteed the rights of refugees. According to these agreements, 

a refugee is defined as “a person who owing to a well-founded fear of 

being persecuted for reasons of race, religion, nationality, membership [in] 

a particular social group, or political opinion ... is outside the country 

of his nationality.” 

In some cases the solutions for the settling of refugees have caused 

new problems. The creation of the State of Israel in 1948, for example, led 

to the displacement of vast numbers of Palestinians, who were confined 

to huge camps in Jordan, Syria, and Lebanon. A new UN agency, the 

United Nations Relief and Works Agency for Palestine Refugees in the 

Near East (UNRWA), began operations in 1950 to care for these refugees, 

many of whom now reside in camps in the occupied West Bank and Gaza 

Strip. Today, with a registered refugee population numbering more than 2.2 

million (about half the estimated total number of Palestinians), this group 

constitutes one of the largest unresolved refugee problems in the world. 

Third World refugees 

A new chapter in the history of refugees opened in the late 1960s and ’70s 

when colonial powers began to grant independence to new African and 

Asian nations, frequently without regard to the level of social disruption that 

might be caused by the arbitrary boundaries created. Sudden population 

movements of people seeking to rejoin their own tribal, ethnic, or religious 

groups accompanied ensuing wars and civil insurrections. The wars follow¬ 

ing Algerian, Indian, Nigerian, and Indochinese independence all generated 

great numbers of refugees. One of the most dramatic population shifts 

occurred in 1971, during the war for independence in Bangladesh, when 

more than eight million refugees fled to neighboring India. 

More recently, large refugee movements have occurred with unfortunate 

frequency in the less developed world. Some of the more publicized include 

the Vietnamese who fled the Communist victory in 1975, the Cambodians 

who fled from Pol Pot’s murderous Khmer Rouge into Thailand (1975-79), 

the Ethiopians (largely of Somali ethnicity) who fled into Somalia between 

1978 and 1981 and those who escaped into The Sudan (1984-85), and 

the Afghans who sought refuge in Pakistan from their own civil war as well 

as the Soviet invasion (1979-80). Today approximately 65% of the world’s 

dependent refugees are in Asia and the Middle East. Afghanistan has 

generated the largest number of refugees (currently nearly six million). The 

rest (about 30%) are in Africa; the countries of Mozambique and Ethiopia 

have each seen more than one million citizens flee to neighboring countries 

during the past 10 years. 

In 1969 the United Nations’ definition of refugee status was expanded 

by the Organization of African Unity to include persons fleeing from war, 

civil disturbance, or violence of any kind. This latter definition has been rat¬ 

ified by most African governments, such that African nations have become 

among the most hospitable toward present-day refugees. 
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Peter Turnley—Black Star 

It is in the Third World that the adverse health consequences of mass 

population displacements have been the greatest. Refugees in the Third 

World find refuge in neighboring countries that frequently are already de¬ 

pendent upon external sources in order to meet the subsistence needs 

of their indigenous populations. They simply cannot afford to provide the 

assistance necessary to sustain the lives of large numbers of unexpected 

refugees. Many of the countries currently acting as hosts to large refugee 

populations (Pakistan, Somalia, The Sudan, Ethiopia, and Malawi) have 

annual per capita gross national products of less than $400 and infant 

mortality rates greater than 100 per 1,000 live births per year. Thus, the 

fate of refugees arriving in these countries depends largely on the quantity 

and quality of assistance provided by the international community. 

Most necessary commodities are donated by individual governments. 

The current role of UNHCR is to coordinate the collection, delivery, and 

distribution of relief supplies and other assistance. The procurement and 

transport of food—the most expensive and probably the single most impor¬ 

tant commodity—is usually handled by the World Food Program, another 

UN agency, in collaboration with UNHCR. The U.S. is the leading donor in 

terms of the overall monetary value of its contributions. The most gener¬ 

ous donors on a per capita basis have been the Scandinavian countries, 

Canada, The Netherlands, and Switzerland. 

Many private voluntary organizations offer more direct assistance, often 

in the form of field personnel. The more experienced of these agencies in¬ 

clude Oxfam and Save the Children Fund of the United Kingdom, the French 

Medecins sans Frontieres (Doctors Without Borders), the U.S.-based Inter¬ 

national Rescue Committee, and the international League of Red Cross and 

Red Crescent Societies. The number of private voluntary organizations has 

grown greatly over the past 20 years, reflecting the humanitarian concerns 

of people of all nations who have become increasingly knowledgeable about 

Barbed wire defines the border of 

a Palestinian refugee camp in the 

Israeli-occupied Gaza Strip (above). 

Creation of the State of Israel in 1948 

resulted in the displacement of vast 

numbers of Arabs to camps in the Strip 

and West Bank territories. (Below) Afghan 

children gather before a "home” in a bleak 

refugee camp in Pakistan. Afghanistan's 

civil war and invasion by the U.S.S.R. in 

1979-80 generated what is currently the 

largest population of refugees from one 

country—almost six million. 

Alfred—SIPA 



the plight of refugees, largely through the publicity generated by the mass 

media. Another agency, the Intergovernmental Committee for Migration, or¬ 

ganizes the resettlement of refugees in Western countries. When refugees 

are situated in a zone of continuing armed conflict, the Geneva-based Inter¬ 

national Committee of the Red Cross (ICRC) frequently attempts to mount 

a relief effort in the area. This agency has a unique mandate and was 

created as a result of the Geneva Convention Relative to the Protection of 

Civilian Persons in Time of War (1949). 

The refugee experience: first, the violence 

Amnesty International has estimated that more than one-third of the world’s 

governments routinely employ torture as part of their security system. This 

practice has been particularly common in certain Central and South Ameri¬ 

can nations; in some African countries such as Ethiopia, Somalia, and The 

Sudan; and in Afghanistan—all of which have generated large numbers 

of refugees. Beyond the immediate physical trauma, chronic psychological 

and physical disabilities have been described. 

Other refugees have experienced harassment in the form of armed at¬ 

tacks on their homes and villages simply because they were located in 

areas in which rival armed forces were operating. Refugees in Malawi in 

Selected refugee and internally displaced populations in the world today 

source main countries internally displaced 
country refugees of asylum (range of estimates) 

Afghanistan 5,927,000 Iran, Pakistan 2 million 
Angola 396,000 Zaire, Zambia 450,000-1.5 million 
Burundi 187,000 Tanzania, Rwanda 
Cambodia 354,000 Thailand 
El Salvador* 153,000 Mexico, Honduras 150,000-500,000 
Ethiopia 1.1 million Somalia, The Sudan 700,000-1.5 million 
Guatemala 43,000 Mexico 120,000-500,000 
Iran 349,000 Iraq, Pakistan 1 million 
Iraq 508,000 Iran 500,000-1 million 
Lebanon 

Mozambique 1,147,000 Malawi, Zimbabwe 
500,000-800,000 
1.5 million-2 million 

Namibia 81,000 Angola, Zambia 
Nicaragua 55,000 Honduras 200,000-350,000 
Palestine* 2,273,000 Jordan, Syria, Lebanon, 

Rwanda 218,000 
West Bank, Gaza Strip 

Uganda, Burundi 
Somalia 350,000 Ethiopia 600,000 
South Africa 25,000 Angola, Lesotho, 3.6 million 

Sri Lanka 92,000 
Swaziland, Zambia 

India 400,000-500,000 
Sudan, The 355,000 Ethiopia 2 million-3 million 
Uganda 9,000 Kenya, The Sudan 100,000-350,000 
U.S.S.R. 

Vietnam 74,000 Malaysia, Hong Kong 
156,000 

Western Sahara 165,000 Algeria 
Zaire 53,000 Angola, Burundi 

*As of early 1990, all refugees from the three main camps in Honduras had 
the camps were closed. 

voluntarily repatriated, and 

TThe creation of the State of Israel in 1948 led to the displacement of vast numbers of Palestinians. 

Source. World Refugee Survey 1988 in Review. U.S. Committee for Refugees, Washington, D.C., 1989 



F. Vieljeux—Sygma 

Bullet-sprayed walls frame the 

countenances of Lebanese civilians who 

are being driven from their homes to 

another part of Lebanon by continuing 

religious strife and civil war. Truly 

refugees in their own land, they are 

among the world’s 16 million internally 

displaced people, who by an irony of 

definition do not qualify for international 

refugee assistance. Such people often live 

in crowded camps having little food and 

virtually no medical facilities. 

1988 described in great detail to a U.S. State Department investigator 

raids on their villages in Mozambique by antigovernment rebels, known as 

Renamo. Villagers were beaten, mutilated, and raped, and a conservative 

estimate of 100,000 were murdered for no reason other than their lack of 

enthusiasm for the rebel cause. More recently, in early 1990, up to 100,000 

Liberians fled Nimba county into the neighboring countries of Guinea and 

Cote d’Ivoire. Refugees reported that Liberian soldiers had brutally and 

wantonly attacked unarmed civilians following rebel activity in the area. At 

least 500 civilians were reported to have been killed. 

Occasionally, a less developed country’s army has invaded a neighbor 

and imposed its rule by force, creating terror in the general population. This 

happened when Indonesia illegally annexed the former Portuguese colony 

of East Timor in 1975. Since then, a protracted guerrilla war, together with 

famine and disease, has caused an estimated 150,000 deaths and gener¬ 

ated thousands of refugees. Even the ICRC has had difficulty in providing 

medical relief or any other form of assistance to civilians trapped in zones 

of conflict such as East Timor, where it was denied access entirely for 

several years. The agency first attempted to gain access to southern Sudan 

in November 1987; not until December 1988 did both The Sudan’s govern¬ 

ment and the Sudan People’s Liberation Army agree to a Red Cross airlift 

of food into the region. In the meantime, an estimated 250,000 civilians 

died of starvation. Despite their dire circumstances, refugees are frequently 

the fortunate survivors of organized violence. 

The internally displaced 

Of the 30 million people today who have been forced from their homes 

by civil conflict, more than half remain in their own countries. The list of 

countries with sizable internally displaced populations includes Afghanistan, 

Angola, El Salvador, Ethiopia, Guatemala, Iran, Iraq, Lebanon, Mozambique, 

Nicaragua, Somalia, Sri Lanka, The Sudan, Uganda, and the U.S.S.R. Once 

displaced, these populations often continue to be the targets of violence. 
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Peter Turnley—Black Star 

Days of fleeing on foot from an intense 

clash between Eritrean rebels and the 

Ethiopian government have left their 

mark on this gaunt Eritrean mother and 

daughter. Lack of proper nutrition during 

the often long and torturous escape from 

hostilities and then at ill-supplied camps 

is largely responsible for the extremely 

high illness and death rates reported 

among the displaced. 

For example, the New York Times reported that on the night of March 26- 

27, 1987, a train full of displaced southern Sudanese was attacked at the 

Ed Da’ein station by hostile militia, who set the train on fire and massacred 

more than 1,000 people. 

Relief programs for the displaced victims of war are often themselves the 

targets of violence. In southern Sudan a U.S. convoy of food was attacked 

near the city of Juba in 1987; further attacks occurred throughout 1988. In 

December 1989 an aircraft flying relief personnel and supplies into southern 

Sudan was shot down, killing the pilot and three French medical relief 

workers. During the past five years, relief workers have been kidnapped 

by government or rebel forces in Afghanistan, Mozambique, Somalia, The 

Sudan, and Ethiopia. 

The internally displaced often congregate in crowded, ill-supplied camps, 

where food is scarce and health care almost nonexistent. Where mortality 

rates among the displaced have been documented, they have been found 

to be much higher than the death rates for the nondisplaced in those 

countries. For example, the U.S. Centers for Disease Control (CDC) re¬ 

ported a death rate of 120 per 1,000 population per month in a camp in 

the Southern Kordofan province of The Sudan during July 1988, compared 

with the usual death rate for nondisplaced Sudanese of 1.6 per 1,000, as 

reported by UNICEF. This rate was the highest reported for any civilian 

camp population in the past 20 years and, if it had been sustained for 

even less than a year, would have resulted in the extinction of the affected 

population. Average monthly death rates of 12 per 1,000 were sustained 

in seven other displaced persons camps in the Southern Darfur province of 

The Sudan during the first half of 1988. 

Other displaced populations, such as Ethiopians in Koram in 1985 and 

Mozambicans in Gaza province, have experienced abnormally high death 

rates: 70 per 1,000 and 8 per 1,000 per month, respectively. The most 

common causes of death reported in these camps have been measles, 

diarrhea, pneumonia, and meningitis. In each of these populations, the 

Internally displaced Sudanese, driven to 

seek refuge in the capital city of Khartoum 

by civil war in the south, endure the 

interminable days in communities of 

makeshift shelters having no clean 

drinking water, proper sanitation, or 

organized food-distribution system. 

Estimates of malnutrition rates in 

these communities have run as high 

as 45%. In addition to causing general 

physical wasting, malnutrition increases 

vulnerability to common communicable 

diseases, particularly in children. 

F. Lochon—Gamma/Liaison 
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The protein-energy malnutrition (PEM) so common among the displaced 

can take on various appearances. Certain high-starch, low-protein diets 

produce wasting plus abdominal bloating, called kwashiorkor (left). The 

major form of PEM in young children, however, is marasmus (above). 

underlying cause of most deaths was most likely malnutrition. The preva¬ 

lence rates of acute malnutrition measured in children one to five years old 

in the Sudanese camps already mentioned ranged between 25 and 43%. 

Malnutrition rates among displaced persons in Mozambique and Ethiopia 

have ranged between 20 and 70%. 

Malnutrition: the root of most health problems. When deprived of food, 

humans develop protein-energy malnutrition (PEM), or starvation. Malnour¬ 

ished individuals generally show signs of weight loss, weakness, apathy, 

and depression. Symptoms may progress to cachexia (general physical 

wasting), diarrhea, anorexia (loss of appetite), immobility, and finally death. 

Edema (severe bloating caused by fluid retention) is rarely seen in associ¬ 

ation with total starvation but is commonly seen with semistarvation. While 

the predominant form of PEM affecting young children is marasmus (wast¬ 

ing only), there are circumstances that can produce kwashiorkor (wasting 

plus edema), such as was seen so commonly in Biafra in 1969 among 

young children, whose major energy source was cassava, a starchy food 

that provides virtually no protein. 

PEM affects persons with the highest energy and protein requirements— 

infants, young children, pregnant and lactating women, the chronically ill, 

and the elderly. Nutritional status is measured in young children by certain 

indexes, or combinations of measurements, which are compared with those 

of a reference population that has been established by the World Health 

Organization (WHO). A weight-for-height index is the one that most sensi¬ 

tively detects recent PEM (or wasting) in children and is most often used in 

overall surveys of the nutritional status of populations. Only children under 

five years of age or less than 115 centimeters (46 inches) in height are 

included in samples because genetic factors affect height after age five. 

Displaced infants, young children, and 

pregnant and lactating women are among 

those hit hardest by PEM because of their 

high protein and energy requirements. 

Symptoms begin with weight loss, 

weakness, and apathy and then progress 

to general wasting, diarrhea, and 

immobility—until death finally comes. 

Anthony Suau—Black Star 
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Health workers measure a young 

displaced child against a weight-for-height 

index chart in order to evaluate 

nutritional state. In children under five 

years of age, this type of index has 

proved to be the most sensitive indicator 

of recent PEM. Acute PEM, defined as 

weight-for-height that is less than 80% of 

the median of a reference population, is 

often very high in displaced populations 

in the Third World compared with 

nondisplaced Third World children not 

affected by famine. 

S. Franklin—Sygma 

The prevalence of acute PEM in nondisplaced, non-famine-affected children 

in the Third World is usually between 2 and 3%, a rate that is not much 

different from the prevalence of acute malnutrition in developed countries. 

In displaced populations in the Third World, however, the prevalence of 

acute PEM is often very high. 

Where less developed countries differ greatly from industrial societies 

is in the prevalence of “chronic” PEM, or long-standing failure of growth 

(sometimes known as stunting), which is assessed by an index that mea¬ 

sures height-for-age. The prevalence of chronic PEM in developed countries 

is about 2-3%; in nonrefugee Third World countries, chronic malnutrition 

affects between 20 and 30% of the populations. Not surprisingly, when 

Third World chronic PEM victims suddenly become refugees, the rate of 

chronic PEM soars, and so too do death rates. 

Malnutrition among displaced persons is not confined to camps. More 

than one million Sudanese displaced by the war in the south found their 

way to the capital city of Khartoum, where they lived in makeshift dwellings 

without clean drinking water or proper sanitation. No organized food-distri¬ 

bution system was established. Malnutrition rates in these communities 

were as high as 45%, and it is presumed that mortality was high, although 

death rates could not be reliably documented. Malnutrition increases the 

vulnerability of children to common communicable diseases like measles, 

diarrhea, pneumonia, and malaria; it also increases the fatality rate in these 

diseases. Because in most cases the root cause of the health problems of 

displaced persons is lack of food, the challenge to the international com¬ 

munity is to find ways of getting adequate food to and other basic needs 

met for people trapped in zones of conflict, where existing mechanisms for 

relief and protection are sorely inadequate. 

Flight to freedom 

The sometimes long and dangerous flight of the refugee takes many forms. 

Perhaps the most familiar to Western observers have been the dramatic 

leaps across barbed wire and massive stone walls. Who can forget the 

images of an East German jumping to freedom in the early days of the 

Berlin Wall? Or the terrible flight from Pol Pot’s Cambodia portrayed in the 

acclaimed film The Killing Fields? 

Much less visible have been the escape routes of millions of other 

refugees. The mountain-dwelling Hmong of northern Laos, for example, 

walked for days across mountain ranges and through valleys riddled with 

land mines and infested by malaria-carrying mosquitoes to eventual “haven” 

in Thailand. Both Hmong and Cambodian refugees arriving in Thailand 

suffered from exceedingly high rates of malaria. During the first 10 days 

of their stay in the Sakaeo camp, approximately 1% of the Cambodian 

refugees died, most from malaria contracted during their escape. 

Many of the Tigre who fled war and famine in their northern Ethiopian 

province in 1985 walked for up to 30 days, mostly at night in order to avoid 

aerial bombing raids, to reach the camps of eastern Sudan. An indigenous 

agency, the Relief Society of Tigrai, attempted to distribute food to the flee¬ 

ing refugees; however, these food supplies were inadequate. Upon arrival 
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in The Sudan, over 30% of the refugees had acute PEM. Their weakened 

physical state undoubtedly contributed to the high death rates among these 

refugees in Sudanese camps. 

One of the worst experiences of flight in recent history was that of some 

513,000 Vietnamese boat people, who suffered repeated attacks by pirates 

en route to Malaysia, Thailand, Indonesia, and other Southeast Asian na¬ 

tions. In addition, the refugees had to contend with unpredictable storms 

in the South China Sea, which often caused flimsy boats to be swamped 

and overturned. It will probably never be known how many perished at sea 

during these voyages. Like the internally displaced, the refugee in flight is 

largely inaccessible to relief assistance. A few heroic agencies hired boats 

and roamed the seas looking for Vietnamese refugees in danger; however, 

such interventions have been rare. 

Survival in country of first asylum 

It is in the refugee camps established by international agencies in the 

so-called countries of first asylum that the conditions of refugees have 

been best documented. These camps are largely open to relief workers 

and are often visited by journalists, international bureaucrats, and elected 

officials. Nevertheless, few reports on the health problems of refugees had 

been published until recently. Most health care in refugee camps has been 

provided by individuals—motivated by humanitarianism—who have worked 

for a few months as volunteers. While many volunteer relief workers have 

been skilled and dedicated, their relative inexperience and their short stays 

have resulted in rapid turnovers with relatively little documentation of their 

experiences. Given the lack of systematic studies and of published medical 

reports, what was learned by medical relief workers often needed to be 

relearned by successors. 

During the past five years, the situation has changed somewhat. Several 

agencies have made the study of refugee health problems a priority, includ¬ 

ing the CDC, the Refugee Policy Group based in Washington, D.C., the 

Refugee Studies Program of the University of Oxford, the London School 

Y.G. Berges—Sygma 

Most health care in refugee camps in 

countries of first asylum is given by 

humanitarian volunteers who spend a few 

months as relief workers before returning 

to their regular jobs. Until recently this 

rapid turnover, together with a lack 

of systematic studies and reports, had 

resulted in poor documentation of refugee 

health problems and worker experiences. 

Since the mid-1980s several agencies 

based in the U.S and Europe have 

given the study of refugee health care 

priority attention. 

de Wildenberg—Sygma 

Because the majority of the world's 

refugees have been granted asylum by 

poor, less developed nations, exceedingly 

large and crowded refugee camps, such as 

this one in Thailand, have become more 

common. Many camps are located in 

remote regions of the host countries, far 

from permanent water supplies and served 

by inadequate road systems. 
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Workers struggle with The Sudan’s 

blowing desert sands to clear a path for 

food-laden trucks destined for a distant 

refugee camp. Even when food supplies 

are forthcoming from the international 

community, delivering them when and 

where they are needed is often hindered 

by such obstacles as poor roads, shortages 

of trucks and fuel, and inadequate motor 

maintenance support. 

When refugee camps are located many 

kilometers from the nearest natural water 

source, simply providing water to these 

remote sites can become an overwhelming 

task. In some camps refugees are forced 

to survive on a fraction of the minimum 

standard set by the UN. 

Anthony Suau—Black Star 

of Tropical Medicine and Hygiene, and the Paris-based Epicentre. In addi¬ 

tion, UNHCR, which had been concerned primarily with protection issues 

related to refugees, has created a Technical Support Services unit in order 

to reinforce its ability to provide high-quality medical care and nutritional 

rehabilitation to these populations in need. 

Camp conditions. During the last two decades, because the majority of 

the world’s refugees have been granted first asylum by poor, less developed 

countries, the environmental conditions of most refugee camps have wors¬ 

ened. Many camps are located in remote, arid regions of host countries, 

where permanent and abundant water supplies cannot be ensured, where 

roads are poor, and where a reliable political and logistic infrastructure is 

frequently absent. Some refugee camps have been exceedingly large and 

difficult to manage. In Thailand (1980), The Sudan (1985), and Ethiopia 

(1988), camps had populations of more than 100,000. Camps of more than 

20,000 people are quite common. 

Food and water. The two basic needs of dependent refugees—food and 

water—have become increasingly difficult to provide in adequate quantity 

and quality. In 1988, for example, the Ethiopian government placed more 

than 200,000 Somali refugees in the Hartisheik camp, more than 50 kilo¬ 

meters (30 miles) from the nearest natural water source. Water had to be 

transported daily by a fleet of donated, unsuitable trucks over rough dirt 

roads. For much of 1989, refugees were forced to subsist on an average 

of three to four liters (one liter is roughly equal to one quart) of water per 

person per day—about one-quarter of the minimum UN standard. 

Even if the international community pledges sufficient quantities of food 

and fluids for refugees, the obstacles to regular and timely delivery of 

sustenance supplies to these remote camps are awesome. Pledges do not 

always materialize in a timely fashion; cargo ships are not always available; 

ports are often ill-equipped to handle large food shipments; and customs 

clearance can be delayed by bureaucratic red tape. Beyond the port, there is 

usually a shortage of both suitable trucks and fuel for delivering the food— 
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usually over very poor roads—to remote camps. The resultant frequent 

breakdowns overload the poorly trained mechanics, who have no access to 

spare parts. Unfortunately, this desperate situation is often exacerbated by 

governments that insist on donating surplus food that is either nutritionally 

or culturally unsuitable for the needs of the refugees. 

The quality and quantity of food supplied to refugees vary with the loca¬ 

tion and natural resources of the host country and the perceived strategic 

significance of that country to Western donors. For example, in eastern 

Thailand in 1979, an adequate food ration was promptly supplied to Cam¬ 

bodian refugees both because Thailand is rich in locally grown food and 

because donors came quickly to the aid of this country, which was thought 

to be on the front line of defense against Communism in Southeast Asia. In 

contrast, inadequate food rations were supplied for the first eight months 

of the relief operations for Ethiopian refugees in the impoverished African 

countries of Somalia (1980) and The Sudan (1985), whose public profile and 

strategic importance on the global scale were deemed much lower. Of the 

major refugee emergencies of the past decade, the early response in terms 

of food supply was satisfactory in Pakistan (1979-80), Thailand (1979), 

Honduras (1980), and Malawi (1987); it was quite inadequate in Somalia 

(1979-80), eastern and western Sudan (1985), and Ethiopia (1987-88). Six 

months after the relief program was launched in Somalia in 1980, refugees 

received general rations containing between 1,000 and 1,200 kilocalories 

per person per day. The minimum daily refugee ration should contain at 

least 1,900 kilocalories, as well as adequate protein and micronutrients 

such as vitamins A, B, and C, iron, folic acid, and iodine. 

Death rates. Considering the inadequate food and water and the crowded 

conditions in many of the world’s refugee camps, it is little wonder that 

death rates have sometimes been unusually high. Refugee camps in Thai¬ 

land (1979), Somalia (1980), and The Sudan (1985) have recorded death 

rates during the first month of operation that were more than 20 times the 

rates reported for the population in the host country. In Bangladesh (1978), 

Pakistan (1979), Honduras (1980), and Ethiopia (1988-89), death rates have 

been two to three times the expected death rates for nonrefugees. In the 

past 12 years, only in Malawi have refugee death rates been comparable 

to those of the rest of the region. 

The highest death toll has occurred in refugee camps where acute mal¬ 

nutrition rates have been high. Data from camps in Ethiopia, Somalia, and 

The Sudan indicate that the highest death rates were in children less than 

five years of age—the segment of the population that is most vulnerable 

to insufficient nutrition. Although sex-specific death rates have rarely been 

recorded in these camps, there is anecdotal evidence that among adults, 

women suffer disproportionately high mortality from causes such as anemia 

and pregnancy-related problems. 

Diseases. Although malnutrition is often the underlying cause, the imme¬ 

diate cause of death in refugee camps is usually a common communicable 

disease. Most lethal among these are measles and diarrhea. During the 

emergency phase of refugee relief operations in Thailand, Somalia, and The 

Sudan, between 50 and 80% of all deaths were caused by either measles, 

Death rates in refugee populations 
(per 1,000 per month) 

refugee 
deaths 

nonrefugee 
deaths 
(host 

country) 

Burmese in Bangladesh 6.3 1.7 
(1978) 

Cambodians in Thailand 31.9 0.7 
(1979) 

Ethiopians in Somalia 30.4 1.8 
(1980) 

Ethiopians in The Sudan 16.2 1.7 
(1985) (8 camps) 

Chadians in The Sudan 24.0 1.7 
(1985) 

Mozambicans in Malawi* 10.0 16.0 
(1987) 

‘rate for children under age five 

Compiled by Michael J. Toole and Ronald J. Waldman, 
Centers for Disease Control, Atlanta, Ga. 
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Crowding and malnutrition combine 

to transform common communicable 

diseases such as measles, diarrhea, 

pneumonia, and malaria into devastating 

epidemics and to make them the usual 

immediate cause of death in refugee 

camps. Outbreaks of less common 

diseases including cholera, meningitis, 

hepatitis, and relapsing fever also add 

to the burden of the camps’ already 

overstrained medical facilities. 

diarrhea, pneumonia, or malaria. These diseases are already common in 

the less developed world; it is the high fatality rate suffered by nutritionally 

compromised refugee populations that renders them unique. 

Measles is an especially lethal disease in refugee camps. In Wad Kowli, 

a camp in The Sudan with a population of approximately 85,000 refugees, 

an estimated 2,800 children died during a three-month period in early 1985; 

almost 2,000 of these deaths were reported due to measles. 

There have also been reports of epidemics of less common communica¬ 

ble diseases such as cholera, meningitis, hepatitis, and relapsing fever in 

refugee camps. An outbreak of cholera in one refugee camp in Somalia in 

1985 caused more than 1,000 deaths, killing one-quarter of those who ex¬ 

perienced clinical symptoms. Enterically transmitted non-A, non-B hepatitis, 

also called hepatitis C—a viral disease—made its first appearance in Africa 

among refugees in Ethiopia and Somalia. This variety of hepatitis has a 

selectively high fatality rate in pregnant women. 

Another rare disease that has made a significant appearance in some 

refugee camps is the ancient scourge of sailors—scurvy—caused by a 

deficiency of vitamin C in the diet. Not seen in large numbers since World 

War I, scurvy appeared in Somali refugee camps in 1982 when refugees 

were deprived of their traditional source of vitamin C, camel’s milk. Ini¬ 

tially, they exchanged part of their rations for fruits and vegetables in the 

local market. When the market was suddenly closed for political reasons, 

however, thousands developed symptoms of scurvy (e.g., spongy gums, 

loosening of teeth, and bleeding into the skin and mucous membranes). 

Since then, further outbreaks of scurvy have occurred in other camps in 

Somalia (1983), The Sudan (1985), and Ethiopia (1989). 

“Compassion fatigue.” Following the emergency period (which may last 

from a month to a year, depending on the adequacy of relief efforts), 

mortality rates begin to approach normal rates for the region. Nevertheless, 

refugees continue to be vulnerable to disruptions of the relief system. 
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Floods may cut access to roads for weeks at a time; wells may dry up; 

and medical supplies may run out. It is after the emergency phase, when 

the initial publicity fades, that “compassion fatigue” may set in. Volunteers 

return to their jobs; voluntary organizations find it difficult to raise money; 

and governments face new crises in other parts of the world. One report 

from Somalia described high malnutrition rates of between 20 and 25% 

in five Somali refugee camps in 1988—eight years after they had been 

opened. Epidemics may still occur in established camps since they may 

remain densely populated and sanitation facilities may still be minimal. The 

previously mentioned outbreak of cholera in Somalia in 1985 occurred five 

years after the initial influx of refugees. 

A unique relief effort. Relief programs for refugees have, at times, been 

based on expediency and the easy availability of resources to the donors, 

not always on the real needs of the refugee population. Some relief pro¬ 

grams have been dominated by the establishment of hospitals and clinics 

(with sophisticated equipment) staffed by expatriate specialists. Simple, 

inexpensive lifesaving measures directed at the more common causes of 

refugee mortality—such as measles immunization, treatment of diarrhea 

with oral rehydration salts, and the control of other common communicable 

diseases such as malaria—have not been aggressively implemented. 

One successful health program for 700,000 refugees in Somalia achieved 

sustained improvement in health status by emphasizing preventive interven¬ 

tions, standardizing treatment protocols, implementing an essential drugs 

policy, and training more than 3,000 refugees as community health work¬ 

ers. Although death rates had been high during the emergency phase of 

this program (1979-80), the formation of a specialized refugee health unit 

within the Somali Ministry of Health toward the end of 1980 promoted a 

united approach to health care in the camps by the 20 or more foreign, 

voluntary agencies operating in the country. Priorities were established on 

the basis of regularly collected data on nutrition, mortality, and morbidity. 

The mark of this program’s success was that good health parameters were 

sustained in this refugee population long after most expatriate relief work¬ 

ers had withdrawn. The program operated successfully until 1988, when it 

was seriously disrupted by a civil war in the north of Somalia. 

The following measures are the very minimum that should be required 

of relief agencies to ensure prevention of excess mortality in refugee pop¬ 

ulations: the provision of adequate food and clean water, sanitation, and 

measles immunization; prompt prevention of dehydration with oral rehydra¬ 

tion salts; and effective treatment of malaria and pneumonia where these 

are epidemiologically indicated. Supplementary feeding for malnourished 

children, adequate shelter, a health information system, and an effective out¬ 

reach program that provides access to vital health services all will increase 

the effectiveness of these interventions. The provision of an adequate fam¬ 

ily food ration, as described above, is probably the single most important 

intervention to sustain the good health of refugees. Supplementary feeding 

for malnourished children is not intended to replace this ration; the goal 

of this procedure is to provide children who are identified as malnourished 

with an extra daily supplement of food in order that they might regain their 

Major causes of death in refugee camps 

Somalia: seven camps in Gedo region 
(January 1980) 

The Sudan: Wad Kowli camp 
(February 1985) 

Somalia: Hartisheik camp hospital, children 
under age five 
(January-November 1989) 

H measles 

8 diarrhea 

M pneumonia 

malnutrition 

malaria 

£ fever of unknown origin 

B tuberculosis 

hepatitis 

other 

Sources: (Top and center) International Rescue Committee/ 
Centers for Disease Control; (bottom) Administration for 
Refugee Affairs/Ministry of Health, Government of Ethiopia 
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P. Durand—Sygma 

Refugees in Mozambique line up at a 

food-distribution site. Provision of an 

adequate family food ration—i.e., food 

statable nutritionally and culturally as 

well as in sufficient quantity—is probably 

the single most important measure that 

relief agencies can undertake to sustain 

the good health of refugees. 

normal weight. Supplementary food is usually cooked and served on the 

spot at a special center; it consists of high-energy and high-protein mixtures 

of corn-soya porridge, milk, cooking oil, and vitamin supplements. 

“Trapped” for years. After the acute emergency phase, when survival 

is the priority, there may be severe psychological problems as refugees 

become more aware of the hopelessness of the situation. Several authors 

have described patterns of apathy, dependence, and depression among 

refugees who are trapped in camps for many years. Prolonged stays in 

camps are not unusual; most Afghan refugees have been in camps in Pak¬ 

istan or Iran for 10 years, and hundreds of thousands of Ethiopian refugees 

have been in Sudanese or Somali camps for 13 years. A whole generation 

of Palestinians has been born in the camps of the Middle East. 

“Durable solutions” 

The three so-called durable solutions to the plight of refugees that are 

sought by the international community, led by UNHCR, are local settlement, 

voluntary repatriation, or resettlement in third countries. Unlike the refugees 

from Eastern Europe, those in Africa and Asia have very little hope of being 

resettled in another country or of attaining a durable solution. In 1987 only 

1.5% of the world’s refugees were voluntarily repatriated, 12% successfully 

settled in the country of first asylum, and 1% resettled in a third country. 

Forced repatriation: an illegal “solution.” Despite the guarantees outlined 

by international conventions, a fourth, illegal solution is sometimes enacted 

by the governments of countries where refugees have sought asylum. This 

is forced repatriation, termed refoulement under international law. 

Unfortunately, this desperate measure was taken as recently as De¬ 

cember 1989 by the British government when 51 Vietnamese refugees 

were removed by force from makeshift camps in Hong Kong and flown 

back to Vietnam against the will of both the refugees and the Vietnamese 

government. An earlier example of refoulement was the large numbers 

of Cambodians forced back by Thai authorities between 1975 and 1980. 

Thailand was also accused of forcibly repatriating Burmese students who 
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had fled the violent suppression of the democracy movement in Burma 

(now Myanmar) in 1988. In Africa an estimated 2,000 Mozambican refugees 

were sent back monthly to Mozambique by South African authorities in 

1987. In Central America the Honduran government reportedly forced 300 

Nicaraguan asylum seekers to return across the border in 1988 in an area 

said to be littered with land mines. 

An even more severe form of refoulement has been practiced by some 

Southeast Asian nations—the practice of turning back refugees as they 

arrive in the country of asylum. This was a common practice during the 

early 1980s, when countries like Malaysia prevented Vietnamese refugees 

from landing their boats on beaches. Although the consequences of this 

practice have not been well documented, it is likely that many of these 

boats succumbed to further attacks by pirates and that many lives were lost 

as a result. The international community has been creative in its attempts 

to avoid these problems, mainly through what has been termed the Orderly 

Departure Program (ODP), by which Western nations—with the cooperation 

of the Vietnamese government—have agreed to accept immigrants directly 

from Vietnam. Since its inception in June 1979, the ODP has enabled 

150,000 Vietnamese to migrate safely and avoid the dangers of clandestine 

flight, piracy on the high seas, and possible rejection by countries in the 

region. More than 68,000 of these have gone to the United States, with 

the rest divided among 30 other countries. 

More common than the refoulement of large groups of refugees, how¬ 

ever, is the denial of asylum to individual refugees and their consequent 

deportation. This became increasingly common in Western Europe and the 

United States during the 1980s. The United States, for example, approved 

only 25% of asylum requests between 1980 and 1989. Swiss authorities 

granted asylum to a mere 4.3% of applicants during the first four months 

of 1989, less than one-half of the 9% approval rate in 1988. Selective appli¬ 

cation of refugee status to different nationalities is often based on political 

biases that override humanitarian considerations. Thus, despite the dismal 

To the three internationally acceptable 

long-term solutions to the plight of 

refugees—local resettlement, voluntary 

repatriation, and resettlement in third 

countries-—is sometimes added a fourth, 

illegal measure: forced repatriation, 

or refoulement. Recently the British 

government in Hong Kong was accused 

of refoulement when it forcibly returned 

to Vietnam 51 of more than 40,000 boat 

people who, because they had arrived in 

Hong Kong after a mid-1988 cutoff date, 

were being treated as illegal immigrants 

until they could prove they had fled 

political or religious persecution. In early 

1990 Hong Kong housed about 55,000 

Vietnamese who had sailed from their 

homeland across the South China Sea in 

flimsy open boats (below left). At a Hong 

Kong detention center (below), refugees 

protest government intentions for more 

forced repatriations. 

Christopher Morris—Black Star Marc Failander—SIRA 
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Commissioner for Refugees; photograph, A. Billard 

Most Afghans who have sought refuge 

in Iran have been there more than a 

decade. Although today many are at least 

housed in permanent villages (above), they 

share the fate of the great majority of the 

world’s refugees in not having been given 

rights to settle locally in the country 

of first asylum. 

human rights record of successive Haitian governments, the United States 

refuses to grant refugee status to Haitians who flee in large numbers, often 

risking their lives in dangerous sea voyages. 

Local settlement. Although many of the Afghan refugees in Iran and 

Mozambican refugees in Malawi are at least temporarily housed in villages, 

very few of the world’s refugees have been granted permanent rights to 

settle in the country of first asylum. Most of those who have settled locally 

are in Africa. An estimated 200,000 African refugees are now self-sufficient 

in the country in which they first sought refuge. Most of these are in 

Burundi, Rwanda, Uganda, Zaire, and Tanzania. 

Voluntary repatriation. Most of the successful voluntary repatriations 

have also taken place in Africa, including the massive repatriation of Zim¬ 

babwean refugees from Mozambique following the end of the war for 

independence in Zimbabwe in 1980. In 1987 and 1988, 86,000 Ugandan 

refugees were repatriated from The Sudan, and 5,000 Ethiopian refugees 

returned home from Djibouti. In 1988 successful voluntary repatriations 

included 53,400 refugees from Rwanda to Burundi only months after their 

arrival in Rwanda. During 1989, in a widely praised operation, 41,000 

Namibian refugees were repatriated from 41 different countries (the majority 

from Angola and Zambia) prior to a UN-supervised plebiscite in Namibia. 

Currently, the Somali and Ethiopian governments, together with UNHCR, 

are planning the repatriation of up to 400,000 refugees from the Ogaden 

region of Ethiopia, who are residing in 35 camps in Somalia. 

In Central America, however, the repatriation of Guatemalan refugees 

from Mexico initiated in 1986 has been only partially successful because 

most refugees fear forced relocation into so-called model villages created 

for security reasons by the Guatemalan government. These villages resem¬ 

ble the “strategic hamlets” created in other countries faced with guerrilla 

war, such as Vietnam and preindependence Zimbabwe; inhabitants face 

aim nihu) 

A busload of Guatemalan refugees who have spent years in Mexico (above) 

and an obviously happy Namibian returnee to Ovamboland (right) begin the 

process of voluntary repatriation in their homelands. 

United Nations High Commissioner for Refugees; photographs, (left) D. Bregnard; (right) L. Astrom 
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severe restriction of movement and constant, intrusive surveillance by po¬ 

lice—clearly not a climate conducive to leaving the safe haven of Mexico’s 

refugee camps. In Asia small numbers of Laotian refugees have returned 

home voluntarily from Thailand (3,200 between 1980 and 1989), and ap¬ 

proximately 2,000 refugees in Papua New Guinea have returned home to 

the Irian Jaya province of Indonesia since 1986. 

Third-country resettlement. Third-country resettlement is offered to fewer 

than 1% of the world’s refugees each year. The majority of those who 

successfully apply for resettlement have been in camps in Southeast Asia. 

For example, between 1975 and 1986 a total of 1,508,500 Indochinese 

refugees were resettled, the majority in various Western countries. Smaller 

numbers of refugees from Afghanistan, Ethiopia, Central America, and the 

Middle East have been accepted for resettlement. The U.S. has accepted 

approximately one-half of those refugees resettled during the past decade, 

while on a per capita basis Australia has absorbed the highest number of 

refugees, followed by Canada, Sweden, and Denmark. 

Health of resettled refugees. There is an extensive literature describing 

the health problems of resettled refugees. Most reports, however, describe 

exotic illnesses in individual refugees, focusing on the occurrence of dis¬ 

eases that are endemic in the refugee’s country of origin but are generally 

quite rare in the country of resettlement (including various intestinal para¬ 

sites, leprosy, malaria, hepatitis B, and certain nutritional deficiencies such 

as beri beri). A high prevalence of dental and gingival problems has been 

reported among refugees in Australia. While newly diagnosed tuberculosis 

is more common in resettled refugees than in other population groups, 

most countries now screen incoming refugees for tuberculosis and usually 

administer treatment to those who are infected prior to their departure from 

the country of first asylum. 

The U.S. and Australia now screen refugees for the AIDS virus, with 

the former refusing to admit those who test positive. By the beginning of 

1990, only one refugee accepted for settlement in the U.S. had been found 

Vietnamese refugee children experience 

snow for the first time in their new home 

in Sweden. Fewer than 1% of the world’s 

refugees, the majority from camps in 

Southeast Asia, are granted permanent 

residence in a third country each year. 

On a per capita basis, Sweden ranks near 

the top among Western nations willing to 

accept refugees for resettlement. 

Demonstrators in New York City protest 

against U.S. government actions that 

appear to imply that the spread of 

AIDS is associated with entire ethnic 

groups rather than with the behavior 

of individuals. Despite blatant human 

rights violations by successive Haitian 

governments, the U.S. has continued to 

refuse refugee status to Haitians who 

flee in large numbers, a policy that some 

blame on prejudiced views that Haitians 

as a whole are illiterate, promiscuous 

AIDS carriers. The U.S. has also pursued 

a policy of mandatory screening of all 

refugees for AIDS and of refusing those 

who test positive, causing concern that the 

discriminatory nature of such screening 

will encourage even greater restrictions on 

refugee movement and settlement. 

Natsuko Utsumi—Gamma/Liaison 
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to be positive for this virus. There is increasing concern that the inherently 

discriminatory nature of such screening will result in the development of 

more formidable obstacles to the free movement of refugees. 

One mysterious medical condition that seems to affect primarily young, 

male Southeast Asian refugees, in particular the Hmong from Laos, has 

been described in the U.S. This fatal condition, called sudden unexplained 

death syndrome (SUDS), strikes apparently healthy men during sleep. Death 

is preceded by a telltale gurgling and labored breathing; it is suspected that 

an irregular heartbeat affects the blood supply to the brain. Death, as the 

name indicates, is sudden, and no traces of drugs or signs of abnormal 

organs have been found at autopsy. Since 1980 some 120 cases have 

been reported. The cause of the syndrome remains a mystery. 

There have been, in addition, numerous reports of various psychological 

problems related to the act of resettlement encountered by refugees. For 

example, a Danish psychiatric journal reported on a study that found the 

incidence and prevalence of paranoid disorders among Hmong in Minnesota 

to be high compared with other groups. Although most of the 100 refugees 

followed had no or mild paranoid symptoms (suspiciousness and mistrust), 

a few had severe symptoms (so-called ideas of reference—i.e., assuming 

words and actions of others refer to oneself) and paranoid delusions and 

hallucinations. Although paranoia has been recognized as a special prob¬ 

lem among refugees, it is not known if this vulnerability to paranoia is a 

premigration or postmigration phenomenon or if it is caused by genetic or 

organic factors. 

An American study found that delusions of contagion (an obsessive fear 

of repeated infection by contagious diseases) were common, particularly 

in Hmong psychiatric patients. Two other American studies have linked 

the high incidence of depressive illness and psychosomatic disorders in 

refugees with exposure to violence and trauma. One of these studies 

found that 30% of 404 Southeast Asian refugees seeking psychiatric help 

reported specific traumatic experiences either in their homeland or during 

their escape. The frequent reference to Hmong refugees in U.S. reports may 

A headstone marks the grave of a 

48-year-old male Southeast Asian 

refugee whose unexpected death from 

an undetermined cause occurred as he 

slept. Called sudden unexplained death 

syndrome (SUDS), the condition that 

killed him has plagued Southeast Asian 

immigrants to the U.S. since at least the 

late 1970s, claiming some 120 victims— 

primarily young Laotian men of the 

Hmong ethnic group. Though the nature 

of SUDS remains a mystery, investigators 

have suggested that latent, possibly 

hereditary heart abnormalities coupled 

with the stressful “culture shock" of 

resettlement may be responsible. 

David Falconer 
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reflect the difficulty that this Laotian ethnic group has had in adjusting to 

life in the modern, urban United States. Several authors have described the 

isolation, language problems, unemployment, and cultural misunderstand¬ 

ings that the Hmong have encountered in their resettlement in the U.S. 

Unacceptable suffering 

Movements of large populations from their homes to areas where they be¬ 

come dependent upon external assistance have become a fact of modern 

existence. During the past 20 years, several refugee movements managed 

to catch the eye of the public for a few months, resulting in the provision, 

at least temporarily, of basic commodities and services. Still, experience 

has taught that caring for people who are displaced by violence or by 

environmental factors, regardless of their place of origin, should become a 

planned activity for governments and multinational agencies, not one that 

depends on the serendipitous presence of aggressive (and perhaps sym¬ 

pathetic) journalists. The health risks to which refugees are exposed have 

by now been identified and described. They result in levels of suffering 

and mortality that far surpass those that should be tolerated by the global 

community. Interventions can and should be designed to meet the needs 

of these populations. Contingency plans should be developed to allow relief 

experts to respond rapidly, providing adequate food and water and appro¬ 

priate medical care to refugee populations. It is especially urgent that the 

same protection be provided to internally displaced persons as is already 

guaranteed to refugees who cross international borders. 

It would be naive to think that the global conflicts that create refugees 

will end tomorrow. One of the few remaining uncertainties in the field of 

refugee health is when and where the next major crisis will occur; one of 

the certainties is that a next crisis, unfortunately, will occur. With hope, the 

world will be equipped to meet it. 

That populations will continue to be 

forced from their homes is a virtual 

certainty. In recent decades numerous 

acute refugee problems have caught the 

public eye for a few months, resulting in 

initial outpourings of supplies, medicine, 

and services. All too often, however, 

"compassion fatigue” has set in after the 

emergency period, and volunteers and 

money have faded away while the needs 

of the refugees have remained. Such 

experience shows that ensuring the future 

survival of the world’s displaced people— 

those both within and outside their home 

country’s borders—cannot be left to the 

whims of sympathy and publicity but 

must become an anticipated, planned 

activity for national governments and 

international bodies. 
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SPIN-OFFS FROM SPACE: 

Health on Earth 
by Doris J. Rouse, Ph.D. 

The stunning successes of the United States space program, scarcely 

imagined three decades ago, could have been achieved only through major 

technological developments. Teaming up with industry and the scientific 

community, the National Aeronautics and Space Administration (NASA) has 

sent men to the Moon and safely returned them, placed automated labora¬ 

tories on Mars, begun a systematic exploration of the solar system utilizing 

planetary probes, and, through the space shuttle program, promised ac¬ 

cess to realms once only imagined in science fiction. The shuttle has made 

possible the current capability to launch, retrieve, and service sophisticated 

payloads and—in its unique microgravity environment—to conduct com¬ 

mercial research that is important to industry and medicine. During the next 

decade, the shuttle will afford construction of the Freedom space station, 

gateway to planetary exploration and a permanent platform for research. 

The diverse and abundant new technologies that have been required for 

these mission successes—which began on Jan. 31, 1958, when the U.S. 

sent up its first Earth satellite, Explorer I—continue to be put to use on 

Earth. The unprecedented pace of technological change has paid dividends 

in many fields; medicine is one of the beneficiaries. 

Doris J. Rouse, Ph.D., is Director of 

the National Aeronautics and Space 

Administration’s Technology Application 

Team and Director of the Center for 

Technology Applications, Research 

Triangle Institute, Research Triangle 

Park, North Carolina. 

Illustration by Kathryn Diffley 

. . for the benefit of all mankind” 

With these words from the chartering legislation for NASA, the Space Act of 

1958 mandated the transfer of technology from the space program to the 

nonaerospace community. In response to this mandate, NASA established 

the Technology Utilization Program, with offices at NASA headquarters in 

Washington, D.C., and each of the NASA field centers located throughout 

the country. Recognizing the importance of direct contact with potential 

users of the technology, the Technology Utilization Program established 

a nationwide network to assist industry and public-sector organizations 

in accessing and effectively adapting aerospace technology to meet their 

requirements. 

To promote the secondary application of aerospace technology in 

medicine, NASA works with universities and medical schools, hospitals 

and medical centers, pharmaceutical manufacturers and companies that 
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After NASA scientists discovered that 

some galaxies and stars emit X-rays, they 

were able to enhance the relatively low 

levels of radiation from these faraway 

celestial bodies and develop imaging 

techniques with wide applicability. One 

direct spin-off is the LIXI Imaging Scope, 

a battery-powered, hand-held, portable 

X-ray device, here being used to examine 

a patient’s injured wrist. With less than 

1% of the radiation of conventional 

medical X-ray machines, the instrument 

produces a sharp, instant image, making 

it a remarkably handy tool for immediate 

assessment of sprained or fractured limbs. 

L!X! Imaging Scope provided by Lixi, Inc.; 
photograph, Cathy Melloan 

produce medical devices, and federal agencies such as the National Insti¬ 

tutes of Health and the Veterans Administration. The Technology Utilization 

Program identifies important technology needs, then matches those needs 

with technologies and expertise available at the various NASA field cen¬ 

ters. Many technologies can be transferred directly; others require adaptive 

engineering to rechannel them from their aerospace use to an appropriate 

application in medicine. 

Accomplishments of this program in its mission to transfer aerospace 

technology compare admirably with NASA’s successful exploration of 

space. More than 30,000 secondary applications—or spin-offs—have been 

developed to improve the quality of health care in the United States and 

throughout the world. Spin-offs have ranged from complex diagnostic sys¬ 

tems to consumer health products that are used every day around the globe. 

Collectively, these spin-offs represent a significant return on the national in¬ 

vestment in aerospace research and development in terms of human health 

gains. Indeed, the down-to-earth dividends reaped from the Apollo missions 

alone were characterized by one news magazine as “the best return on an 

investment since Leonardo da Vinci bought himself a sketch pad.” 

Windows into the body: innovations in diagnostics 

Technologies originally developed to monitor orbiting spacecraft or scan 

distant planets take on new significance in their application to the improve¬ 

ment of noninvasive medical diagnostics. 

Emergency medicine benefits. One such technology, developed and em¬ 

ployed first to detect X-rays from distant stars, has been used to build a 

portable X-ray imaging scope for use in emergency medicine. Researchers 

at NASA’s Goddard Space Flight Center in Greenbelt, Maryland, developed 

a highly efficient image-intensifying device to enhance the reception of low- 

level X-ray images from celestial bodies. This image intensifier is equally 

well suited to use in medical applications because the energy range of 

X-rays from celestial bodies is similar to that of X-rays used in medical 

diagnosis. Known as the Lixi Imaging Scope and manufactured by Lixi, Inc., 

in Downers Grove, Illinois, this device is a self-contained, battery-powered 

fluoroscope that produces an instant X-ray image. Because the system is 

portable, it is particularly useful in medical emergencies that demand on-the- 

spot care; it is also a valuable tool that is used in the homes of bedridden 

and disabled patients. In addition, the unit is designed to use less than 1% 

of the radiation required by conventional X-ray devices, thus reducing the 

potential dosage exposure to both patient and radiologist. 

Genetic diseases better understood. Using digital image-processing tech¬ 

nologies that have been employed to relay images to Earth from missions 

to Mars, Jupiter, and Saturn, scientists at NASA’s Jet Propulsion Labora¬ 

tory (JPL) in Pasadena, California, have improved the diagnosis of human 

genetic abnormalities. Hereditary characteristics are carried in genes con¬ 

tained in the threadlike chromosomes found in the nucleus of a living cell. 

By studying the arrangement and appearance of these chromosomes, clin¬ 

icians can diagnose genetic abnormalities. Such information is most useful 

when presented in a structured form called a karyotype, an arrangement 
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of chromosomes by type that facilitates the diagnosis of diseases caused 

by extra, missing, or abnormal chromosomes. The standard method of 

constructing a karyotype from a photograph of chromosomes within a cell 

is a labor-intensive endeavor, requiring up to several days. Through the 

use of digital image-processing technology, NASA scientists and engineers 

developed an automated light microscope system that automatically scans, 

assembles, measures, and classifies the chromosomes present in 7 to 16 

minutes. This system, subsequently marketed by Perceptive Systems, Inc., 

of Houston, Texas, will also have a “spin-back” application; NASA plans 

to use this technology in the future to monitor any effects of increased 

exposure to radiation in space on astronauts’ chromosomes. 

At the Jet Propulsion Laboratory (left), 

scientists employ digital image processing 

to relay high-resolution pictures from 

planets to Earth. The technology was 

first used in the U.S. space program on 

the unmanned Ranger missions to the 

Moon. Since then, image-enhancing 

methods have opened many new windows 

onto the human body. The diagnostic 

body-scanning process known as magnetic 

resonance imaging (MRI) is just one 

example. An MRI brain scan produced 

the computer-processed color composite 

picture (below left), in which a clearly 

visible tumor (the white area) has been 

highlighted. Digital image processing 

has also made it possible for medical 

geneticists to scan, assemble, measure, 

and classify human chromosomes, 

which, in turn, enables them to diagnose 

hereditary abnormalities rapidly and 

accurately. And NASA, of course, 

continues to reap the bounties of the 

technology in its ongoing planetary 

explorations. The image below is one of 

the dramatic pictures of Neptune that 

Voyager 2 sent back in August 1989; 

the intense blue in the image revealed 

methane gas in the planet's atmosphere. 

Photographs, (above and below left) NASA; 

(below right) JPL/NASA 



A “temperature pill.” Technologies originally developed for transmitting 

data from orbiting satellites to Earth are being applied to the transmission 

of physiological data from the interior of a patient’s body to the attending 

physician. In the management of emergency conditions such as hypother¬ 

mia (dangerously low body temperature) or hyperthermia (dangerously high 

body temperature), it is crucial to monitor core body temperature accurately. 

Scientists at NASA’s Goddard Space Flight Center and the Johns Hopkins 

Applied Physics Laboratory of John Hopkins University, Baltimore, Mary¬ 

land, developed an ingestible thermal monitoring system, better known as 

the “temperature pill,” through the use of several aerospace technologies— 

integrated circuit miniaturization, telemetry, and sensors. This temperature 

pill, now produced commercially by Human Technologies in St. Petersburg, 

Florida, is a highly sensitive thermometer that measures internal body tem¬ 

perature and transmits this information to a computer outside the body. 

The 1.9-centimeter (0.75-inch) silicone capsule can be swallowed as a pill 

or inserted vaginally or rectally. When swallowed, the pill makes its way 

safely through the digestive tract in one to three days. The accuracy of 

the temperature pill far exceeds that of other thermometers—most ther¬ 

mometers are accurate to one-tenth of 1° C (0.18° F); the temperature pill 

is accurate to one one-hundredth of 1 ° C (0.018° F). More important, the 

Scientists from NASA’s Goddard Space 

Flight Center have collaborated with 

scientists from the Johns Hopkins Applied 

Physics Laboratory in the development 

of the ingestible thermal monitoring 

system shown here. A number of 

aerospace technologies were incorporated 

into a process that provides extremely 

precise measurements of internal human 

body temperatures—readings that are 

accurate to one one-hundredth of 1° C 

(most thermometers for recording body 

temperature are accurate only to one-tenth 

of 1° C). The capsule-size silicone 

"temperature pill’’ is designed to be taken 

orally or inserted rectally or vaginally. 

For one to three days it monitors internal 

temperatures continuously, relaying the 

vital information to a computer. Such 

accurate readings are a great boon to 

doctors in the treatment of patients 

with hypothermia and hyperthermia, 

life-threatening conditions in which 

body temperature is either dangerously 

low or dangerously high. Physicians 

foresee using the same technology in 

other, similar systems, such as fertility 

monitoring and assessing vital signs in 

frail elderly patients. 

Photograph, NASA 



temperature pill is the only means for obtaining deep body temperature that 

does not require wires and connections to an external temperature monitor. 

Additional applications envisioned for the temperature pill include monitoring 

of body temperatures and other sensitive internal vital signs during surgery, 

in geriatric patients, and in fertility monitoring. 

Combating dizziness and instability. It has been well established that pro¬ 

longed exposure to weightlessness in long-duration spaceflight may result 

in alterations of the body’s mechanisms for maintaining balance and pos¬ 

ture. Scientists at NASA’s Ames Research Center, Moffett Field, California, 

developed a sensitive balance system to monitor this phenomenon in astro¬ 

nauts. Recognizing the potential of this system as a clinical diagnostic tool, 

TherEx, Inc., of Woodside, California, manufactured the device, known as 

the AT-1 Computerized Ataxiameter, for use in the identification and treat¬ 

ment of balance disturbances and dizziness associated with neurological 

and musculoskeletal disorders. Capable of measuring visually imperceptible 

body movements, the system enables the clinician to monitor and precisely 

quantitate the patient’s stability during initial assessment, treatment, and 

rehabilitation. For example, the AT-1 can be used to evaluate the effects 

of surgery, medications, physical therapy, or prosthetic devices. In a typical 

test, the patient stands on footplates fitted with four independent force¬ 

measuring transducers for measuring the pressure on the ball and heel of 

each foot. The transducers quantitate the weight displacements that reflect 

the direction and amount the patient sways in forward-backward or left- 

right movements. The patient stands on a stable base, first with eyes open, 

then with eyes closed; the same measurements taken with eyes open and 

closed are then taken on a tilted base. All data are processed, displayed, 

and archived by the computer to facilitate assessment of progress at vari¬ 

ous stages during the course of a treatment regimen. 

Saving the eyes of children. Although all youngsters should be screened 

for amblyopia (a progressive dimming of vision) and other eye defects, a 

widespread screening program has not been initiated for want of a simple, 

reliable system that could be used with infants and preschool children. 

Image-processing and optics technologies from NASA’s George C. Marshall 

Space Flight Center in Alabama have led to the development of a portable 

system, the VisiScreen-100, for the detection of eye problems through 

analysis of the retinal reflex. Because the system can be used with infants 

and preschool children who otherwise might not be tested until school 

age, it permits the early detection of ocular alignment problems such as 

“lazy eye,” one form of amblyopia that is a potential cause of limited vision 

or blindness later in life. It has been estimated that as much as 20% of 

blindness that develops after birth is the result of the late detection of 

lazy eye combined with loss of vision in the healthy eye caused by trauma 

or diabetes. In addition, the system can test the human eye for refractive 

error and obstruction in the cornea or lens. The VisiScreen’s photorefractor 

camera system sends light into the child’s eyes, and the light is reflected 

back to the camera for recording on color film. The retinal reflex generated 

by the retina’s response to the light is analyzed for defects. If any abnormal¬ 

ities are detected, the child is referred to an ophthalmologist for verification 

Image-processing and optics technologies 

have produced a handy, portable device 

for screening eye problems in children 

at very young ages. The VisiScreen-100 

photorefractor ocular screening system 

utilizes a camera with an electronic 

flash that sends light into a youngster’s 

eyes; the response to the flash produces 

a color image in which the pupils are 

variously colored and focused. A trained 

observer can identify the nature of a defect 

from the image, and the youngster can 

then be referred to an ophthalmologist 

for verification. The VisiScreen picture 

at top shows a child whose eyes are 

normal (indicated by the two red 

disks). The second child has hyperopia 

(farsightedness) in the right eye (indicated 

by the yellow crescent at the top of the 

eye). The third youngster’s "crossed" right 

eye indicates the condition strabismus, an 

imbalance of the muscles of the eyeball. 

The child at bottom has a slight hyperopia 

in both eyes (evident from the small 

yellow crescents). 

Photographs, NASA 
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and treatment. The VisiScreen-100 manufacturer, Vision Research Corp., 

Birmingham, Alabama, has entered into an agreement with Kinder-Care 

Learning Centers, Inc., to establish this vision-screening program in 1,025 

of the company’s preschool programs in the U.S. and Canada. 

Patients in the hospital: preventing infections and cutting costs. Any in¬ 

novation that can reduce the length of a hospital stay offers tremendous 

savings in health care costs. Aerospace technology developed to aid in the 

identification of microorganisms in space has led to an automated system 

used by hospital laboratories that detects and identifies infection-causing 

bacteria in a fraction of the time it once took. Detecting potentially harm¬ 

ful microorganisms has always been necessary in the space program for 

protecting critical life-support elements such as water-reclamation and air- 

revitalization systems and for minimizing the risk of crew-member disease 

due to microbial infection. As more is learned about the effects of long¬ 

term spaceflight on the human immune system, microbial detection may 

become more critical in future missions. To be effective in the spacecraft 

environment, the microbial diagnostic system must be rapid, accurate, 

comprehensive, and automated—characteristics shared by the demands on 

hospital laboratories. For the Voyager space missions, McDonnell Douglas 

Corp. worked with scientists at the Lyndon B. Johnson Space Center in 

Houston to develop a system to detect bacterial contamination on the 

spacecraft. This Voyager/Mars mission technology is now commercially 

available through Vitek Systems, Inc., of St. Louis, Missouri, a McDonnell 

Douglas subsidiary. The traditional method for detecting and identifying 

harmful organisms and determining an effective treatment requires several 

steps and two to four days. The AutoMicrobic System does the same 

job In virtually half the time. Advantages of the system include minimized 

human error, reduced technician time, and increased laboratory output as 

a result of the system’s ability to handle up to 240 patient specimens at 

one time. More important to the patient is the shorter hospital stay that 

results from faster analysis of the infecting organisms and earlier treatment. 

In another “spin-back” to the space program, Vitek is once again working 

with scientists at Johnson Space Center to adapt the system for use on 

the Freedom space station (AutoMicrobic System II). 

Assessing burn injuries and saving lives. Of the approximately two million 

Americans suffering serious burns each year, more than 10,000 die and at 

least 70,000 require intensive care and long hospital stays. Early identifica¬ 

tion and surgical removal of dead tissue is essential to minimizing bacterial 

infection, a primary cause of death in burn victims. The key to the early 

differentiation between dead tissue and tissue that will heal naturally is the 

ability to measure the depth of the burn injury. A partial-thickness burn that 

involves only the surface epidermis and a portion of the underlying dermis 

will regenerate new skin and does not need to be removed. A full-thickness 

burn, however, involves the epidermis, the full thickness of the dermis, and 

the underlying tissue. In these deep burn injuries, the skin cannot regener¬ 

ate; therefore, skin must be removed and skin grafts applied. Unfortunately, 

the depth of a burn injury is difficult to determine. To meet the need for 

precise diagnosis of burn depth, NASA applied ultrasound technology origi- 
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nally used to detect flaws in spacecraft materials. An instrument developed 

jointly by scientists at NASA’s Langley Research Center in Hampton, Vir¬ 

ginia, and burn surgeons at the Virginia Commonwealth University Medical 

College of Virginia directs ultrasound waves at the burn area; the difference 

in tissue density between the damaged tissue and the healthy tissue causes 

a reflection at the interface that can be analyzed to determine burn depth 

to an accuracy within 0.1 millimeter. Clinical studies have indicated that the 

system accurately measures depths of flame, scald, and chemical burns 

in humans, providing burn surgeons with an enormously valuable tool for 

noninvasive assessment of burn injuries. 

Once-unthinkable treatments 

Countless people who suffer from a wide variety of medical problems are 

already the beneficiaries of remarkable new therapies derived directly from 

NASA accomplishments of the past three decades. 

Lasers for the heart. Nearly a quarter of a million patients in the United 

States may be spared the trauma and expense of coronary bypass surgery 

through the use of a new technique derived from NASA research for space- 

based lasers. Approximately 225,000 Americans undergo coronary artery 

bypass surgery annually at a cost of $25,000 to $40,000 per operation. 

One alternative to surgery has been balloon angioplasty, a procedure in 

which a catheter is threaded through an artery to the blockage and a 

balloon in the catheter is then inflated, compressing the arterial plaque 

against the walls and creating a larger opening for blood flow. Although 

this technique is less expensive ($7,000 to $9,000 per procedure) and less 

traumatic than bypass surgery, it serves only to compress the plaque and 

The severity of a bum is classified 

according to the depth of the injury. A 

superficial (first-degree) burn involves 

only the epidermis. A partial-thickness 

(second-degree) burn involves varying 

depths of the dermis. But a full-thickness 

(third-degree) burn that involves the 

full depth of the dermis and underlying 

subcutaneous tissue must be treated as 

an open wound because new epidermal 

tissue will not regenerate. As surface 

assessments may not reflect the true 

depth of a burn, it has been difficult to 

determine when aggressive treatment 

is required. Now, however, ultrasound 

technology first used by NASA to detect 

flaws in spacecraft—internal cracks, for 

example—will reveal to an accuracy of 

within 0.1 millimeter the point below the 

skin surface that viable tissue interfaces 

with tissue that has been destroyed. This 

ability to obtain precise and immediate 

depth measurements means surgeons 

can hasten the treatment of burn-injured 

patients—minimizing the risk of infection, 

fostering healing, and in many cases 

saving lives. 

Photograph, Robert Tonsing—Picture Group 
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At Cedars-Sinai Medical Center, Los 

Angeles, surgeons use excimer lasers to 

vaporize plaque in obstructed coronary 

arteries. This promising new approach 

offers an alternative to costly and 

traumatic coronary bypass surgery. The 

excimer laser uses pulses of ultraviolet 

light to break up the chemical bonds in 

plaque without causing damage to artery 

walls, as heat lasers can. The precision 

control afforded by the lasers comes from 

a magnetic switching element that was 

designed by NASA scientists at the Jet 

Propulsion Laboratory and subsequently 

adapted for surgical use. 

Photograph, Cedars-Sinai Medical Center, Los Angeles 

does not remove it. As a consequence, one-third of all balloon angioplasty 

patients must undergo a repeat procedure or subsequently have open-heart 

surgery. A promising approach to removing plaque involves use of a laser 

threaded through a 1.5-millimeter catheter to the blocked coronary artery. 

This innovation was developed by physicians at Los Angeles’ Cedars-Sinai 

Medical Center working with scientists from JPL. The laser vaporizes the 

plaque to remove it from the artery, thus greatly reducing the possibility of 

reobstruction. A concern of surgeons was that the heat from most lasers 

might damage the artery wall and result in the formation of a clot or new 

plaque buildup. One solution to this problem, the vaporization of the plaque 

without the use of heat, has been made possible by the use of excimer 

laser technology. The excimer laser uses pulses of ultraviolet light rather 

than thermal energy to break the chemical bonds in the plaque. Precise 

control of the laser pulse width is made possible by NASA magnetic switch¬ 

ing technology. The excimer laser angioplasty system, manufactured by 

Advanced Interventional Systems, Inc., of Costa Mesa, California, has been 

used successfully on humans since November 1988. As this technique be¬ 

comes more widely available, an increasing number of patients may realize 

permanent relief from coronary artery obstruction without the trauma and 

expense of bypass surgery. 

Conquering incontinence. A device currently under development may pro¬ 

vide relief to some of the estimated five million persons in the U.S. suffering 

from urinary incontinence, an inability to control emptying of the bladder. 

In the elderly, incontinence is a major health care problem, affecting one 

in 10 persons over age 65, often resulting in the affected person’s exclu¬ 

sion from recreational and social activities and increased need for nursing 

care. In addition to the geriatric population, approximately 150,000 mentally 

retarded persons in the U.S. are incontinent, which presents a significant 

barrier to their being mainstreamed into society. In many cases incontinence 

can be managed by behavioral training; however, the limited success of this 

approach may be improved by the addition of a signal to indicate bladder 
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fullness. Such a device would provide a way of translating the sensation of 

a full bladder into the instruction to void. 

NASA has teamed with the Association for Retarded Citizens (ARC) and 

the National Institute on Disability and Rehabilitation Research to develop 

an assistive device that can unobtrusively monitor the fullness of the blad¬ 

der and provide a signal to the wearer or the care giver. Ultrasound and 

signal analysis technologies originally developed for the nondestructive test¬ 

ing of aerospace materials at NASA’s Langley Research Center have been 

adapted to facilitate this wearable bladder-fullness monitor. Rather than 

having it use distance measurements to compute volume, Langley scientists 

found a characteristic ultrasound “signature” that relates the power content 

of the signal from the back wall of the bladder to the extent of bladder 

fullness. The device, currently being clinically tested by ARC, should afford 

those who suffer from incontinence vastly improved or full control of the 

debilitating problem and, therefore, much greater access to educational, 

social, and employment opportunities. 

Transcending disabilities 

A very important application of NASA technology has been the rehabilitation 

of those with physical disabilities so that they might live barrier-free, more 

productive, and happier lives. 

A comfortable wheelchair. A program to develop materials for improved 

crash protection for airplane passengers has ied to a technology with 

widespread benefits for the disabled. An open-cell polymeric foam material 

was found to have better impact protection and enhanced passenger com¬ 

fort on long flights because it distributed body weight and pressure evenly 

over the entire contact area of the airplane seat. This slow-springback 

foam, developed by NASA’s Ames Research Center, adapts to match the 

contour of the body pressing against it; it returns to its original shape once 

the pressure has been removed. Originally marketed as Temper Foam®, 

In the 1960s scientists at Ames Research 

Center in California conducted a research 

program that led to the development of 

a new material for aircraft seats that 

offered protection from impact as well as 

comfort for long flights. This open-cell 

polymeric foam is now widely used in 

spin-offs for rehabilitation medicine. 

(Below left) The liquid foam material is 

mixed, poured, and contour-molded for a 

custom-made wheelchair for a paraplegic 

patient. The seat (below) will provide 

support and comfort and, by distributing 

body weight and pressure evenly, will 

reduce the potential for developing painful 

pressure sores. 

Photographs, NASA 



Edwin ("Buzz”) Aldrin, who was a 

member of the first crew to land on 

the Moon, joined fellow astronaut 

Neil Armstrong outside the Apollo 11 

spacecraft on July 20, 1969; he spent 

one hour and 44 minutes on the Moon’s 

surface, conducting experiments and 

collecting rocks and soil samples. The 

space suit worn by Aldrin took many 

years to design. It required a special 

cooling system because the temperature 

outside the controlled environment of the 

spacecraft could reach 136° C (277° F); it 

also needed to provide ample flexibility for 

movement. (The historic photograph below 

was taken by Armstrong.) 

Photograph, NASA 
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and fatigue and to help prevent the costly and serious problem of pressure 

sores. Recently, seating specialists have been able to custom mold the 

foam seats to achieve the most therapeutic body position for an individual. 

In addition, this aerospace foam has proved to be remarkably useful in 

numerous other medical applications—including cervical collars, operating 

table pads, padding for splints and braces, a hand exerciser, and a strap 

for “tennis elbow” designed to support forearm muscles and relieve pain. 

Other uses of the foam include padding for automobiles, football helmets, 

body pads, and chest protectors. 

Friendlier skies. A joint effort between NASA, the University of Virginia, 

and the airline industry resulted in a product that will make the skies 

friendlier to the wheelchair-bound. Narrow aisles and small lavatories pre¬ 

clude the use of standard wheelchairs on most airplanes, making long 

airline flights difficult or impossible for the approximately 700,000 persons 

in the U.S. who rely on wheelchairs for mobility. The University of Virginia 

Rehabilitation Engineering Center asked NASA’s Langley Research Center 

for assistance in designing a wheelchair that could be kept on the airplane 

to provide mobility for the in-flight passenger. Challenging aspects of this 

design effort were many; the chair had to be strong enough for the safe 

support of a 90-kilogram (200-pound) person yet weigh very little so as to 

keep airline fuel costs down, narrow enough to be maneuverable in airplane 

aisles, and collapsible for easy storage in an overhead compartment or 

behind the last row of the airplane’s seats. Difficult size and weight con¬ 

straints such as these were nothing new to the engineers at the Langley 

Research Center, however. To optimize spacecraft strength while mini¬ 

mizing weight, these engineers developed structural design and analysis 

techniques as well as new materials that could be used in the construction 

of an airline wheelchair. Wheelchair users and the airline industry were 

important contributors to the NASA and University of Virginia development 

effort. The result of this collaboration was a chair that met all of the size, 

weight, and strength requirements; however, the final obstacle of access to 

the cramped airplane washroom remained. In response to this problem, the 

Boeing 767 was designed with an option for a door at the side of the toilet 

so that a disabled person could move the wheelchair into the washroom 

and more easily transfer from it to the toilet seat. United Airlines is now 

using this NASA-University of Virginia chair, called the Stowaway, on some 

of its Boeing 767s. Use of the Stowaway is not limited to airplanes; hotels 

and buses are also finding that travel for the disabled can be made safer 

and more convenient with such a specially designed chair. 

Keeping cool. Some of the same technologies that made it possible for 

astronauts to work outside their environmentally controlled spacecraft have 

provided many disabled persons the freedom to leave their controlled home 

environment to pursue educational, career, and recreational opportunities. 

Maintenance of astronaut body temperature during extravehicular activity 

presented special challenges to NASA engineers; in Earth orbit, temper¬ 

atures can climb as high as 136° C (277° F) in the sunlight. A solution 

was found in a portable cooling system developed by engineers at NASA’s 
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Ames Research and Johnson Space Centers. Used by the astronauts while 

they work outside the spacecraft, the self-contained system consists of-a 

space-suit undergarment with a network of tubes through which a cooling 

fluid is circulated. The fluid is cooled by a heat exchanger and delivered by 

a battery-powered minipump. Like the astronauts, individuals with certain 

medical conditions that make them vulnerable to heat stress even in mod¬ 

erate temperatures are unable to work outside a controlled environment. 

Quadriplegics, for example, generally are unable to perspire below the 

level of their spinal cord injury; their bodies therefore have limited cooling 

capabilities. Individuals with a congenital condition known as hypohidrotic 

ectodermal dysplasia are born without sweat glands, critical elements in 

the body’s natural cooling system. Individuals with these and other condi¬ 

tions affecting the control of body temperature are often unable to leave 

their homes without the risk of life-threatening overheating. Thanks to the 

adaptation of NASA’s space-suit technology by Life Support Systems, Inc., 

of Mountain View, California, many disabled persons are now enjoying 

newfound freedoms. 

In another adaptation of the astronauts’ cool-suit technology, Composite 

Consultation Concepts, Inc., of Houston has developed a scalp cooler for 

use during chemotherapy. Many drugs used in the treatment of cancer 

have the side effect of inducing hair loss. Use of this CHEMO-COOLER® 

cap during chemotherapy delivery has been found to lower the scalp tem¬ 

perature and reduce the amount of drug absorbed by hair follicles, thus 

preventing hair loss in many patients without affecting the anticancer effect 

of the drugs. Other exciting commercial applications of the cool-suit tech¬ 

nology include protection for miners, race-car drivers, and other workers in 

occupations where exposure to elevated temperatures can be dangerous. 

Stevie Roper of Waynesville, North 

Carolina, and Lynette Bowers of 

Myrtle Beach, South Carolina, are both 

beneficiaries of the space-suit technology 

that enabled Buzz Aldrin, Neil Armstrong, 

and many subsequent astronauts to 

make forays outside their spacecrafts 

and perform their extravehicular feats. 

Roper was born without sweat glands, 

which meant any kind of activity would 

cause his body temperature to rise 

precipitously; he faced the constant threat 

of heat exhaustion. Thanks to NASA 

technology, he can now play almost as 

actively as his peers. His personal "cool 

suit" was specially designed for him in 

1987, when he was nine, by Life Support 

Systems, Inc. (LSSI), of Mountain View, 

California. LSSI is an aerospace spin-off 

company that mainly manufactures 

protective garments for workers whose 

jobs subject them to heat stress. Roper’s 

easily portable system circulates coolant 

through tubes to a vest he wears on his 

torso and a head covering (worn under his 

cap). The suit eliminates 40-60% of his 

body heat and keeps his heart rate low 

enough to prevent fatigue. Before he takes 

off on a bike ride, his mother connects 

the suit’s hose to a pack that stores and 

pumps the coolant. Bowers also suffers 

from a life-threatening disorder that 

makes her vulnerable to overheating. Her 

new lavender cool suit, which she models 

above, was designed by LSSI to meet 

her special needs. 

Photographs, NASA 
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At the Skin Study Center, an independent 

testing laboratory near Philadelphia, 

Ortho Pharmaceuticals’ product Retin-A 

was tested as a topically applied 

antiwrinkling formula. (Above) An 

image-processing specialist examines 

the wrinkling patterns in a skin sample 

by means of a digital image analyzer, 

a spin-off of NASA image-processing 

techniques developed for analyzing images 

of the lunar surface. She rotates the 

specimen, taking measurements at several 

different angles. The process is repeated at 

various times during a course of Retin-A 

therapy. The computer-processed color 

images (center and right) highlight peaks 

and valleys of wrinkles in a cross-section 

of skin before and after Retin-A treatment; 

noticeably fewer peaks and depressions 

are evident in the latter picture—a clear 

indication of the skin-smoothing potential 

of the preparation. 

Photographs, NASA 

Consumer products: enhancing life-styles 

Twice-used NASA technologies have had numerous payoffs in a very wide 

range of products that make life on Earth not only healthier but also safer, 

happier, and simply more livable. 

Cosmetics from the Moon. Exciting pictures of other planets transmitted 

to Earth by imaging satellites are processed by the previously described 

procedure known as digital image processing. This NASA technology has 

inspired numerous spin-off applications not only in medicine but in industrial 

quality control and consumer-health products. Processing techniques for the 

analysis of images of the lunar surface are being applied to the research, 

evaluation, and demonstration of skin-care products. Among the companies 

using this digital analyzer technique are the cosmetics manufacturer Estee 

Lauder Inc., of Melville, New York, and pharmaceutical firms such as Ortho 

Pharmaceuticals and Hoffman-LaRoche. 

Strange as it may sound, the Moon’s topography and human skin have 

a lot in common. Dermatological researchers found that the normal skin 

surface has folds and ridges that can be measured most accurately by com¬ 

puterized image processing; to analyze this skin topography, they adapted 

NASA technology originally used to determine accurately the topography 

of other planets and the Moon from satellite imaging transmissions. First, 

techniques to convert the analog imaging signals from the spacecraft to 

digital signals were developed. Computer enhancement techniques were 

then devised to adjust the image to correct for changes in contrast or 

variations in sensors and to emphasize critical topographic elements. In the 

same way, the topography of the skin can be translated into numerical 

descriptions, making possible the quantitative and qualitative assessment 

and comparison of the effects of cosmetics and medicinal preparations. 

Changes in the skin surface as a result of cosmetics were previously as¬ 

sessed through skin examinations and comparisons by a panel of experts, 

an approach that was costly, time-consuming, and imprecise. According to 

an Estee Lauder spokesperson, the adaptation of NASA technology to cos¬ 

metics manufacturing has been immensely valuable: “The use of the digital 

analyzer technique allows us to perform these examinations at lower cost, 

with more flexibility, much more frequently and with greater assurance of 

reproducibility of results. It aids us in developing, screening, and marketing 
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new products that might otherwise not be made available, because the ben¬ 

efits of the product are not readily apparent to visual inspection or touch.” 

In the past, changes in the skin due to aging or excessive exposure 

to the sun could only be repaired by surgery or concealed by makeup. 

Recent research, however, has shown that the use of retinoid prepara¬ 

tions may result in a smoother, less wrinkled skin. Understandably, this 

dramatic development has generated a great deal of public excitement and 

a concomitant need for scientific assessment. Using the digital imaging 

technique, researchers are comparing changes in the degrees of roughness 

and wrinkling of skin over time in subjects using Ortho Pharmaceuticals’ 

product Retin-A and in similar age subjects using a placebo preparation. 

Survival in the elements. Materials used to protect astronauts are now 

being used in lightweight blankets for cold weather emergencies as well 

as in outdoor wear and sleeping bags. Metallized materials, a plastic film 

coated with a fine film of vacuum-vaporized aluminum to create a foil-like 

reflective surface, have found a variety of space applications and are used 

on almost every spaceflight—manned or unmanned. This material has been 

used in flight as a reflecting insulator or thermal barrier to protect astro¬ 

nauts and their sensitive equipment from temperature extremes and solar 

radiation. Metallized Products of Winchester, Massachusetts, worked with 

NASA to develop the early applications of this material and has since com¬ 

mercialized a broad line of spin-off products for industry and the consumer. 

One product evolved from a requirement for ocean survival of the as¬ 

tronauts. In all manned U.S. spaceflights prior to the space shuttle, the 

spacecraft returned to Earth by parachuting into the ocean. Upon landing, 

the astronauts would leave their spacecraft and board a raft to await 

helicopters from the recovery fleet. This wait could be a long one; in some 

cases spacecraft splashed down as far away as 400 kilometers (250 miles) 

from the recovery fleet. To protect the astronauts and assist in the recovery 

mission, NASA asked Metallized Products to develop a raft canopy with a 

mirrorlike reflective surface that could be more easily detected by radar or 

seen from a distance. In addition, it would protect the astronauts from the 

heat, cold, and rain. Subsequently, Winslow Company Marine Products of 

Osprey, Florida, licensed the technology for this material, called TXG, and 

is marketing it in its line of survival rafts. 

Another product made from this material is the blanket carried by many 

emergency medical teams for use in ski accidents or cold weather automo¬ 

bile accidents. The blanket is reflective, retaining up to 80% of the user’s 

body heat. Another advantage is its light weight and small storage size; a 

0.9 X 2.1-meter (3 X 7-foot) blanket weighs only 85 grams (3 ounces) and 

folds into a package the size of a deck of playing cards. Other metallized 

materials used in the interlining of space suits to provide a reflective barrier 

to the escape of radiant energy are used by manufacturers of outdoor 

wear, such as gloves, pants, and jackets, and sleeping bags for climbers, 

campers, and skiers. 

For eyes only. The excellent visual acuity of eagles, hawks, and other 

birds of prey can be attributed in part to their built-in eye filters, which 

absorb near ultraviolet and blue light. Humans do not have these filters, and 

A score of spin-offs have emanated from 

a material developed by NASA to protect 

astronauts and their equipment from the 

elements and used on space missions 

both as a reflecting insulator and as 

a thermal barrier. Here an emergency 

ski patrol covers an injured skier with 

a metallized blanket that will retain up 

to 80% of his body heat, thus helping to 

prevent postaccident chill and shock. The 

lightweight, large blanket, which folds 

to the size of a pack of cards, is easily 

carried by emergency teams and rescue 

squads of all types. 

Photograph, NASA 
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Physicists and engineers from the Jet 

Propulsion Laboratory worked with the 

manufacturer Suntiger® to produce 

unique filters for eyeglass lenses, known 

as Polarized Selective Transmission 

(PSTlenses. Suntiger markets 

eyeglasses that are specially fashioned 

for workers and recreationists who are 

in contact with light sources that are 

potentially hazardous to eyes. PST 

lenses not only eliminate 99% of harmful 

light wavelengths but also reduce glare, 

increase visual acuity, improve night 

vision, and brighten the intensity of colors. 

In the photograph above, a morning 

glory is shown in natural view and, at its 

most vivid, as seen through a Suntiger 

lens. At right a dentist using a special 

ultraviolet treatment method wears 

protective eyeglasses designed to filter out 

harmful wavelengths while maximizing 

nonhazardous light so that she can see 

more clearly the teeth on which 

she is concentrating. 

Photographs, NASA 

occupational safety research has shown that exposure to blue, violet, and 

ultraviolet rays can contribute to the development of human eye disorders, 

including cataracts and age-related macular degeneration, the two principal 

causes of vision loss in Western nations. Researchers at JPL developed 

a dye formulation capable of filtering out harmful blue and ultraviolet rays 

produced during welding operations. This dye formula was then adapted 

for use in protective eyeglasses for welders and others who work in 

occupational environments that may be hazardous to eye health. These 

lenses, which were derived from the NASA technology and commercialized 

by Suntiger® of LaCrescenta, California, eliminate 99% of the harmful light 

wavelengths. Visual acuity is also improved, with reduction of glare and the 

effects of haze. Other products that have been based on this technology 

are goggles for skiers, who are exposed to very bright and damaging sun 

rays reflected by snow at high altitudes, and protective lenses for dentists 

who use ultraviolet curing systems, which can produce harmful blue and 

ultraviolet light. 

In another spin-off, the scratch resistance of sunglass lenses made of 

plastic has been dramatically improved. Advantages of plastic lenses are 

that they weigh only half as much as glass lenses and that they can be 

more easily shaped to facial contours. The primary disadvantage of most 

plastic lenses is that they are easily scratched. Researchers for a major 

sunglass manufacturer, Foster Grant Corp. of Leominster, Massachusetts, 

spent several years in search of a coating that would protect plastic lenses 

from scratching without interfering with their other positive properties. A 

solution was ultimately found in an abrasion-resistant coating developed 

at NASA’s Ames Research Center for protecting the plastic surfaces of 

spacecraft and aerospace equipment in harsh environments. Utilizing this 

technology, Foster Grant manufactured a new product, called the SPACE 

TECH Lens, that is five times more resistant to scratching than conven¬ 

tional plastic lenses. 
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Agenda for tomorrow 

Two human imperatives—exploration and improving the condition of hu¬ 

mankind—have found common ground in the space program. Technologies 

developed to meet the awesome challenges of exploring realms beyond 

the planet Earth in the past three decades have paid extra dividends in 

improving the quality of life on Earth. Just a few of the medical innovations 

derived from space technology that will likely be seen in the next decade 

are a technique for noninvasive measurement of intracranial pressure, a 

critical parameter in the treatment of head injury; a device to aid in the 

management of dangerous wandering behavior in patients with Alzheimer’s 

disease; improved heart valves made possible by computational fluid dy¬ 

namics, an analytic technology developed for aerospace applications; and 

an adjustable shunt for improved control of cerebrospinal fluid pressure in 

children born with the condition hydrocephalus. 

Furthermore, during the next decade NASA’s earth sciences program 

initiative, Mission to Planet Earth, will create an integrated system for global 

monitoring of Earth’s biosphere, the life-support system that includes the 

atmosphere, water, and land surface. This scientific mission will lead to a 

better understanding of global changes in the environment such as ozone 

depletion, global warming, and acid rain—all of which have important rami¬ 

fications for human health. 

The vast resource of technologies that can be adapted to improve health 

care and the quality of everyday life will not end there. In the new century, 

missions to explore other planets and to expand the human presence be¬ 

yond Earth’s orbital space will require many novel technologies—ones very 

likely to result in spin-offs that will further enhance global human health in 

ways yet undreamed of. 

During the next decade, the gateway 

to future planetary exploration will be 

constructed. There is little doubt that 

the permanently manned, 150-meter 

(500-foot)-long, 290-ton space station 

Freedom will yield a vast resource of 

new technologies. Many will be adaptable 

to novel spin-ojfs that will further 

enhance the quality of everyday life and 

health on Earth. 

An artist's conception of the Freedom space station; 
photograph, NASA 
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(Opposite page) Jaci Joseph (right), 

age 35, epitomizes the contemporary 

American "woman in the middle. ” The 

women in Jaci’s four-generation family 

are her mother, who lives independently 

and works full time; her grandmother, 

who, since being diagnosed with 

Alzheimer’s disease, has lived with the 

Josephs; and her daughter, eight-year-old 

Jillian. The males in the Joseph 

household are her husband, Ron, and son, 

Jeremy. Photograph, Mark Seliger 

In a situation that is unprecedented in history, millions of women today find 

themselves occupying a unique position in society. They are the “women 

in the middle": they are usually in their middle years; they are, in the 

main, a middle generation in three- or four-generation families; and they are 

caught between the competing requirements of the various roles they are 

expected to fill. Many are now confronted with the responsibility of caring 

for their disabled elderly parents, parents-in-law, or other elderly relatives. 

As a consequence, these women also occupy an uneasy middle ground 

between two sets of competing values: a powerful, deeply rooted traditional 

value—that the care of older people in the family is their responsibility—and 

the newly emerging value that says it is acceptable—even necessary—for 

women to work outside the home. 

These women are experiencing the stunning impact of a variety of de¬ 

mographic and socioeconomic trends that have converged to make “elder 

care” the norm, a typical life experience. In trying to respond to the many 

demands on their time and energy and to determine some sort of reason¬ 

able priorities, many of them are experiencing severe emotional stress. 

True, spouses, sons, grandchildren, and at times even other, further- 

removed relatives become care givers to older people. Daughters, however, 

form the largest group of helpers for the greatest number of disabled elderly 

individuals. Daughters outnumber sons in a ratio of about four to one as 

primary care givers to severely disabled parents and in sharing their homes 

with those who can no longer manage alone. And, although their contribu¬ 

tion is generally underrated, daughters-in-law often provide the actual care 

in families where sons are named as the main care givers. 

Focusing on women care givers, and specifically on daughters and 

daughters-in-law, is not meant to deprecate the commitment or efforts of 

other family members. Elderly spouses, in particular, are usually enormously 

loyal to each other when one of them becomes disabled. But because 

of the discrepancy in life expectancy, the greatest number of care-giving 

spouses are women rather than men. 
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Women who have the responsibility of 

caring for their elderly parents vary widely 

in age and stage of life. At right, a woman 

in her middle years cares for her mother 

at home. The women in the rose garden 

(opposite page) are mother and daughter, 

in their eighties and sixties, respectively. 

Many such daughters, already past 

retirement age, find they are called upon 

to provide care at a time of life when 

thev themselves had expected to be 

"taken care of. ” 

David Wells—The Image Works 

Who are the care givers? 
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Source: Select Committee on Aging, U.S. House of Rep¬ 
resentatives, Exploding the Myths: Caregiving in America 
(January 1987) 

Facts and figures 

Women vary widely in age and stage of life during their parent-care years. 

In 1982 a U.S. government long-term-care survey found that almost two- 

thirds of daughter care givers were between the ages of 45 and 64, 25% 

were under age 45, and 13% were 65 or over. Almost one-fourth still had 

children under 18 living at home, while others had reached the theoretical 

“empty nest” stage. Those over the age of 65, however, exemplify an in¬ 

creasingly common situation—one generation of older people, the “young” 

old, taking care of members of a still older generation. 

Women care givers are extremely diverse in other ways, too—in their 

socioeconomic and ethnic backgrounds, marital status, personalities, adap¬ 

tive capacities, and the quality of their relationships with their parents. 

Some have lived “traditional” lives as homemakers, but most are now in 

the labor force. Some who worked when they were young gave up their 

jobs for marriage and motherhood; others have worked all of their adult 

lives. Still others move in and out of the labor force as their own and their 

families’ needs dictate. 

Contrary to popular belief... 

Research shows definitively that ties between the generations continue to 

be strong and viable. Intergenerational exchanges of services are the rule 

rather than the exception: the elderly give as well as receive help from 

other family members. In short, the notion that the extended family has 

been replaced by the isolated nuclear family is wrong, and there is good 

evidence refuting it. 

Another common misconception is that dependent elderly people are 

unceremoniously “dumped” into nursing homes by families unwilling to care 

for them at home. In the overwhelming majority of situations, the perma- 
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Phil Huber—Black Star 

with alone with 
spouse or with relatives 

nonrela¬ 
tives 

Source: U.S. Bureau of the Census, Marital Status and Living 
Arrangements March 1986 

nent placement of an individual in a nursing home occurs only after families 

have endured unrelenting strains for many years. The fact is that in the 

U.S. only about 5% of the elderly are in nursing homes at any given time. 

Furthermore, the institutionalized elderly have fewer family members than 

their noninstitutionalized counterparts—most are widowed or have never 

married; many are childless; and those with children have fewer children 

and fewer daughters. 

Finally, the majority of older people are not dependent. Of all people 65 

and older, 76% need no help whatsoever to function in their daily lives. 

Only about 5% are so disabled that they require help in five or six essential 

activities such as dressing, bathing, or going to the toilet. 

Demographic trends: reshaping family and society 

The steady growth in the number and proportion of older people in the 

population—particularly in the industrialized countries—has been one of 

the most dramatic and influential developments of the 20th century. In the 

U.S., for example, at the turn of the century, there were 3.1 million people 

who were 65 or over, representing 4% of the population. By 1987 there 

were about 30 million—12.2% of the population, or nearly one in eight of 

all Americans. That number is projected to increase to 39.4 million (14%) 

by the year 2010 and to 65.6 million (21%) by 2030. 
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Not all disabled elderly people are 

dependent on their children. Those who 

have a surviving spouse will probably 

be well cared for should they become 

incapacitated. But because women on the 

whole are healthier in their late years and 

live longer than men, it is most often the 

wife who cares for an ailing husband. 

The steady growth in the proportion of 

people aged 65 and over has been one of 

the most dramatic demographic trends 

of the past 50 years and has equally 

portentious implications for the next 

50. Affecting the issue of care giving 

even more directly, perhaps, is that as 

more people survive into their eighties 

and nineties (graph, opposite page), 

increasingly, older people will themselves 

have at least one surviving parent. Some 

adult children are likely to find 

themselves caring for two generations 

of aging relatives. 

Affecting filial care even more directly is that in the U.S. the number and 

proportion of very old people, those 75 or over, have increased more rapidly 

than the total older population. At present, about 40% of all older people in 

the country are 75 and over, and that proportion is on the increase. 

At the same time, the declining birthrate has made even more pronounced 

the alteration in the ratio of old to young. In 1900 the average U.S. family 

had four children; today that average is less than two. Thus, older women 

today tend to have fewer children than their own mothers had. Having a 

smaller number of children also means having fewer daughters. And since 

many women are daughters-in-law as well as daughters, they have greatly 

increased chances of being called upon to provide care for more than one 

set of elderly people. 

Another trend that will be accentuated in the future is more people caring 

for very old persons after they themselves have reached retirement age. 

Between 1900 and 1967 the number of middle-aged couples with two or 

more living parents increased from 10 to 47%. By 1980 there were about 

9 persons 85 and over for every 100 persons aged 60-74, a ratio that 

is predicted to reach 33 per 100 by 2050, when the majority of the baby 

boom generation reach 85 and over. At that time, every third person 60 to 

74 years old could have at least one surviving parent! 

In addition, rates of widowhood soar as the population moves toward 

advanced old age, so fewer of the very old have a surviving spouse on 

whom to depend. When spouses are present, they are also likely to be in 

advanced old age and to have health problems that make them less able to 

provide care and therefore more likely to rely on adult children. 

Finally, while more care-giving adult children will be old or approaching 

old age in the 21st century, the tendency of women to postpone childbear¬ 

ing until their late thirties and even early forties means that more of the 

women providing elder care will also have young children at home. With 

more families having two generations in the aging phase of life, some adults 

already find themselves helping both parents and grandparents. 

Sources: U.S. Bureau of the Census, 1960 Census of Population, and Projections of the Population of the 
United States, by Age, Sex, and Race: 1988-2080 
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Today more women work outside the 

home, and couples tend to postpone 

childbearing; these women in or 

approaching middle age often find 

themselves taking care of small children 

and elderly parents—in addition to 

holding down a job. Many feel torn by 

the requirements of these competing 

responsibilities and the attendant 

demands on their time and energy. 

Remarkable changes in women’s life-styles 

As already stated, another striking change that has had widespread socio¬ 

economic reverberations throughout the Western world is the enormous 

increase in the number of women who are employed either part or full time. 

In the United States the proportion of women of all ages who work outside 

the home has increased vastly over the past several decades. In 1930, 10 

million women, or 24% of all working-age women, were in the labor force, 

and these women made up 22% of the total work force. By 1985, 7 of 

every 10 women 25-54 years old were working (44% of the members of 

that age group in the work force). By 1995 the proportion of those working 

will rise to 8 of 10 women—60 million strong—and women will make up 

46% of the work force. This situation is not unique to the United States 

but is similar to that in the United Kingdom, Denmark, and other industrial 

countries. Furthermore, middle-aged women—those who are most likely to 

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 

year 

Sources: U.S. Bureau of the Census, America in Transition: An Aging Society (September 1983), and Protections of the Population of the United States, 
by Age, Sex, and Race: 1983 to 2080 



be in the parent-care years—have been entering the labor force much more 

rapidly than women of any other age group. 

Women’s lives have been taking increasingly diverse paths in other ways, 

too. Patterns of marriage, divorce and remarriage, and childbearing have 

been changing rapidly. The rise to 44% in the proportion of women in 

the U.S. population who are not married during the parent-care years is 

undoubtedly a result of the increase in the number of women who do not 

marry or who are divorced or widowed in middle age. There is, of course, a 

tendency for an elderly parent to rely on the adult child who has the fewest 

competing responsibilities. 

Parent care: satisfactions and stresses 

Typically, a woman may begin by spending only a few hours a week helping 

a minimally disabled parent or parent-in-law; ultimately she may find herself 

providing around-the-clock care when the older person becomes severely 

disabled. Almost half of care-giving daughters have been providing care for 

one to four years; one out of five has been doing so for more than five 

years; and for some, more years are spent in parent care than in raising 

their own children. Data from this author’s research show that caring for 

an older person often is not a one-time event; many women have care¬ 

giving “careers” in that they help more than one elderly person either simul¬ 

taneously or sequentially. 

Nonetheless, the vast majority of women want to care for their elderly 

parents—and do so willingly. They derive many positive benefits: fulfilling 

what they see as their filial responsibilities, adhering to religious and cultural 

values, expressing feelings of affection, seeing to it that the parent is well 

cared for, reciprocating help the parent gave them in the past, and serving 

Some women will spend more years 

caring for aged parents—their own 

and their husband’s—than they do 

raising children. Moreover, many have 

care-giving “careers, ” helping more than 

one elderly person either simultaneously 

or sequentially. Still, the vast majority of 

women want to help their elderly parents 

and do so willingly. 

Caroline Pallat 
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as good role models for their own children. At the same time, more than 

half of the women providing elder care experience significant degrees of 

stress and are often overwhelmed by feelings of depression, anger, anxiety, 

frustration, guilt, demoralization, conflict from competing demands, help¬ 

lessness, and irritability. Women who are older, who have been providing 

care for long periods of time, and who cannot afford to pay for help are 

especially vulnerable to emotional stress. 

Many also report detrimental effects on their own physical health. In¬ 

terestingly, there has as yet been very little research on the physical 

health effects of care giving. In a few studies to date, the care givers of 

Alzheimer’s patients have been reported to use more health care resources 

and prescription medicines and to have generally poorer health than com¬ 

parable women who were not care givers. 

Caring for the elderly person who is mentally disabled—as compared 

with the physically debilitated—creates the greatest emotional stress. The 

marked behavior changes associated with Alzheimer’s disease and other 

dementias stand out in this respect and are particularly important because 

of the increase in the number of elderly people with such ailments. Taking 

care of such people can be extremely trying—they require considerable 

personal care and may be forgetful, incontinent, combative, and unable 

to communicate their needs or to provide appreciative feedback. Adult 

children, feeling that they may have a genetic stake in the matter, are 

particularly frightened and anxious. “Will this happen to me?” they wonder. 

High on the list of factors associated with emotional stress is sharing 

a household with a disabled elderly parent. Compared with those who live 

alone, older people who live with their children tend to be much more dis¬ 

abled (which is why they moved in to begin with) and need more intensive 

care. Along with overcrowding and loss of privacy, enforced close contact 

among family members creates fertile ground for conflict. And when the 

care giver’s “nest” also contains her own children, the strain on her is 

intensified. Some tensions may be relieved when the parent is ultimately 

Taking responsibility for the care of an 

elderly person is stressful even when 

the help is gladly and willingly given. A 

number of factors may combine to make 

the situation particularly trying. One of 

these is caring for an individual who is 

mentally incapacitated. Another is sharing 

one’s household with a disabled elderly 

person, especially when more than two 

generations are involved. Lack of privacy 

and conflict between family members can 

create a high level of tension; the woman 

who is quite literally "in the middle" must 

keep peace between the generations. 

Caring for a parent who lives far away 

has its own set of anxieties. When Charlas 

Rhodes, 51, was told that her 71-year-old 

mother, Arena Whytus, needed to be 

put into a nursing home, Rhodes chose 

to relocate even though it involved a 

long-distance move. Now the two share 

a house; the daughter managed to find 

a new job and is satisfied with the care 

her mother receives during the day at an 

adult day-care center. Where there are 

strong intergenerational ties, this kind of 

selflessness is not unusual. 

Jodi Buren 
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The fact that women are usually 

assigned—and readily accept—the role 

of care giver to the elderly does not mean 

that they are able to fulfill it without 

experiencing significant levels of strain. 

In fact, as the graph at right indicates, 

women who take care of aging family 

members, when surveyed, report feeling 

considerably more stress than their 

male counterparts. 

Care givers—feeling the strain 
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placed in a nursing home, but new stresses appear, such as worry about 

the quality of care the parent is receiving in the institution. 

Adult children who live far away from a disabled elderly parent also feel 

anxiety about the parent’s decline and experience emotional stress, though 

to a lesser extent than children who are nearby. Distance presents its own 

problems, however, such as needing to make frequent, and sometimes 

costly, trips to visit; being unable to respond quickly to parents’ needs; and 

feeling guilty about not being able to do more to help. 

Juggling job and care giving 

Recently, information has begun to emerge about a previously little-noticed 

effect of being responsible for parent care: disruption of the care giver’s 

work or career. In a study funded by the National Institutes of Health that 

this author conducted in Philadelphia in 1981, 150 women care givers, 

working and nonworking, were interviewed. Twelve percent of them (28% 

of the nonworking women) had left their jobs in order to care for a parent. 

In addition, 13% of those interviewed (26% of the women who were work¬ 

ing) were considering quitting or had already reduced their work schedules. 

Figures from the aforementioned 1982 long-term-care survey were strik¬ 

ingly similar to the Philadelphia findings—11.6% of care-giving daughters 

surveyed had left their jobs for parent care; 23% had reduced their work 

hours; and 35% had rearranged their work schedules. 

In the Philadelphia study, the women who were still working cited as a 

problem their anxiety about what was happening to the parent while they 

were at work. Despite these acknowledged pressures, the women’s parents 

were not receiving less care than the parents of the nonworking women. 

Similar reports about the problems of balancing work responsibilities and 

parent care come from British research and studies conducted by U.S. 

businesses. In one such study the Travelers Corp., an American insurance 

company, found that 20% of its employees over the age of 30 were pro¬ 

viding elder care. A majority of this group were women. 
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Subjective experiences 

it is notable that women rather than men typically take on the job of parent 

and parent-in-law care. It has also been found that when men do become 

care givers, they experience less stress than their female counterparts. 

Further, sisters of women care givers, whether they live nearby or at some 

distance, experience more stress than their brothers do, and daughters 

continue to feel more stress than sons even after a parent has been insti¬ 

tutionalized. Nonetheless, many daughters go on to provide care for long 

years—often beyond what appear to be the limits of human endurance. In 

the stories these women tell about their experiences of parent care, several 

subjective themes recur that cast some light on these differences between 

male and female, son and daughter. 

Who assumes responsibility—and why? An overarching theme is that 

parent care is a woman’s role—a tenet that is fundamentally accepted 

by both sexes. Though men too can be nurturing, there is no doubt that 

women are nearly always the ones who become the care givers whenever 

anyone in the family needs help. One reason may be that the sexes are 

socialized so differently in early life; girls learn early on that they will look 

after the needs of others, while boys are reared to be wage earners. These 

roles are so deeply ingrained that it does not even occur to most daughters 

that their brothers could be the ones to provide parent care. Daughters-in- 

law tend to accept the same assignment of roles by gender. Even women 

whose life-styles reflect the newer “enlightened” views of women’s roles 

often behave in accordance with these “traditional” values. 

One reason that care-giving daughters experience more stress than their 

male counterparts is that daughters provide both more help and more 

“hands-on” help. Furthermore, women tend to feel responsible not only for 

performing needed tasks but also for providing for the emotional well-being 

of the older person. Sons, on the other hand, are more likely to give their 

parents emotional support—and to provide financial help when need be— 

but they tend to become the primary care givers only when they have no 

sisters. It is then that their wives—the daughters-in-law—often assume the 

role of care giver. 

Expectations, guilt, and a struggle for control. Women’s expectations 

of themselves as care givers increase their emotional strain. They feel, in 

effect, “I have to do it all, do it well, and see to it that they are happy.” Since 

making people happy can be a basically unrealistic goal, its pursuit is often 

doomed to failure. A woman’s guilt about this “failure” is intensified when¬ 

ever meeting her own needs conflicts with making the older person happy. 

Another source of guilt that is virtually built into the parent-care situation 

is that negative feelings exist side by side with positive ones—dislike and 

compassion, for example, or resentment and sense of obligation. 

The expectation that role reversal will take place when a parent becomes 

disabled also contributes to emotional stress. Daughters (in particular, when 

caring for mothers) often say, “She took care of me; now it’s my turn to 

take care of her.” Certainly some of the tasks of caring for an elderly parent 

are similar to those that the parent once performed for the child—feed¬ 

ing, bathing, or changing diapers, for example—but there the resemblance 
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Women care givers usually expect more 

from themselves than men in this role. 

Women feel responsible not only for 

providing help with the tasks of everyday 

living but also for making the elderly 

person "happy”—a basically unrealistic 

goal and one that may be doomed to 

frustration. Further, whereas men 

are called upon to furnish emotional 

and financial support for their elderly 

parents, women provide most of the 

"hands-on”care, a task that can 

be physically exhausting as well as 

emotionally draining. 
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ends. A mother’s feelings about her baby’s wet diapers are not the same 

as an adult child’s feelings about incontinence in an elderly parent. The 

future holds the promise of a gradual reduction in an infant’s dependency— 

caring for an older person presages only increasing dependency. By the 

very nature of the parent-child emotional relationship, the parent cannot 

truly become “the child” in the new relationship. 

An especially difficult aspect of parent care, then, is the need for parent 

and adult child to rebalance their relative dependency and independence 

and the struggle for control that may ensue. It was the parent, of course, 

who once had power over the child. But when the parent becomes dis¬ 

abled, does the child have the right to exercise control? The difficulty of 

the situation is compounded because the ailing parent often is struggling to 

retain autonomy over his or her own life. 

“Empty nests” refilled. Still another theme in women’s subjective expe¬ 

riences derives from their stage of life at the time they are called upon to 

provide care. Since parent care may be needed when a woman is in her 

thirties or in her seventies, it cannot be said to be a “developmental” event, 

one normally to be expected in young adulthood, say, or in late middle age. 

Rather, it may be what has been called an “off time”—and therefore more 

stressful—event. Women in their thirties, for example, often feel too young 

for the parent-care stage; they may also have young children at home. 

Women in their middle years, the theoretical “empty nest” stage, say, “I 

thought I would be free at this time of my life.” Instead, their “nests” are 

refilled. Finally, women who are older—and often themselves experiencing 

the decrements of aging—say, “I am too old for this; I’m old myself.” 

Family dynamics 

Inevitably, parent care affects relationships throughout the family. Though 

what happens at this stage of family life depends on the historical quality 

of those relationships, the new pressures can exacerbate preexisting prob¬ 

lems. The quality of the relationship between an elderly parent and a care¬ 

giving daughter is important in easing or increasing the latter’s stress. It 

Two sisters, themselves both well past 

middle age, help to pack their aging 

mother’s belongings in preparation for 

her move into a nursing home. Despite 

the prevailing belief that the dependent 

elderly are unceremoniously “dumped” 

into nursing homes by family members 

unwilling to care for them, the fact is 

that the decision to place a parent in an 

institution is always an agonizing one, 

usually made only after families have 

endured long years of unrelenting strain 

and have no other options. In the U.S. 

only about 5% of the elderly population 

reside in nursing homes. 
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is less of a strain to help a dearly loved parent than to care for a parent 

who has been cold or indifferent. The strain is intensified if the elderly 

person is critical of the care giver and other family members. Nevertheless, 

most adult children feel a strong sense of responsibility, and most provide 

the care even when relationships are poor. In fact, children often go on 

providing high levels of care even where considerable tension exists. 

In most cases, one adult daughter becomes the principal care giver and 

provides the bulk of help. Her “election” to the role may be due to her sex, 

geographic proximity, or being an only child. Beyond those straightforward 

factors, women who are principal care givers attribute their assumption of 

the role to having fewer competing responsibilities (husbands and children 

or work) than their siblings, having always been the family “burden bearer,” 

or being the favorite (or least favored) child. The amount of help and 

support they receive from siblings is variable. Sibling interactions regarding 

parent care can range from extreme bitterness to amicable cooperation or 

anywhere in between. 

Interestingly, sons-in-law are often unsung heroes in these situations, 

helping their parents-in-law and providing considerable emotional support 

to their wives. Most married couples agree that parent care does not affect 

their basic relationship. Moreover, marital partners often see helping each 

other’s parents as an unspoken part of the marriage contract. 

Included among the family supports of daughters-in-law are, of course, 

their husbands—the sons of the elderly people being cared for. These 

women may even feel grateful to the men for helping with care of the 

latter’s own parents! Such is the depth of women’s socialization to the 

caring role and the force of social, cultural, and religious values that define 

and keep them in that role, this despite the fact that helping an elderly in¬ 

law has its own unique set of stresses because there is no biological link to 

provide the powerful motive of reciprocity and the deep emotional bonds. 

In households where an elderly person lives with an adult child, daughters- 

in-law experience more severe stress than any other category of relative, 

including sons-in-law. 

A woman who has Alzheimer’s disease 

visits in her kitchen with three of her 

daughters. Long before the disease 

was actually diagnosed, her children 

had noticed that their widowed mother 

was often confused and forgetful. At 

a family conference they decided that 

she could no longer live alone, but they 

were determined to help her to be as 

independent as possible. The solution: 

her son and daughter-in-law moved into 

her house; her daughters, all of whom 

work full time but live nearby, agreed 

to provide respite care on weekends and 

to take time off from their jobs when 

necessary to accompany their mother 

to doctor’s appointments and on other 

outings. Caring for a parent inevitably 

affects relationships throughout a 

family; the quality of interaction among 

siblings in this situation may range from 

bitter refusal to loving cooperation—or 

anywhere in between. Not every family 

manages as well as this one. 
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The care givers’ children—and sometimes grandchildren—are a signif¬ 

icant competing responsibility. Women report more symptoms of mental 

and emotional distress when three generations live under the same roof 

than when the elderly person does not live with the adult child or the third 

generation has already left the “nest.” Living concurrently with one’s parents 

and one’s children is especially turbulent when the children are adolescent. 

Then the care giver is in the middle in still another sense—that is, in her 

position as mediator of conflicts among family members. There can be a 

positive side to this picture; mature teens and young adults often act as 

a backup system of care, providing emotional support to their parents and 

coming to the fore when special help is needed. 

Women with many relatives can be fortunate in that they often receive 

much emotional and instrumental support. Studies show that although the 

actual amount of help the care giver receives may not be significant, she 

reports feeling less burdened when she knows she has the emotional sup¬ 

port of other family members and feels that they can be depended on in 

times of need. There are, however, some women who quite literally have no 

one—who are not married, who are childless, and who are “only” children. 

While they may not experience the sensation of being torn by conflicting 

loyalties and competing responsibilities, they often feel lonely and alone in 

the task of providing parent care and worry about what might happen if 

they get sick or if they predecease their elderly parent. Women who are 

childless, and therefore have no potential care givers for themselves, have 

still another worry: “Who will take care of me when I am old?” 

Singleness and “double dependency” 

In the U.S., at least, high rates of divorce and lower marriage rates mean 

that in the future more women will be single during their parent-care years. 

Singleness among women (being divorced, widowed, or never married) has 

increased by almost 75% over the past two decades. Beset by problems of 

limited income and single parenthood, such women may be less available to 

their aging parents. At the same time, the trend toward more remarriages 
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may present adult children of the future with a new dilemma; when one— 

or both—parents are remarried, to which set of parents is filial responsibil¬ 

ity owed? The problems of disabled elderly women without husbands will 

be compounded; such women already constitute the bulk of the disabled 

population because of the differential between life expectancy for men and 

women. Not only will more women enter old age unmarried but as divorce 

late in life is becoming more common, more women who were married 

during most of their adult lives will find themselves unmarried in old age. 

Because developmental^ disabled people—for example, those with 

Down syndrome—are living longer, more care givers will experience “dou¬ 

ble dependency,” caring simultaneously for their elderly parents and their 

disabled adult children. Another form of double dependency, caring for 

young children and elderly parents at the same time, is also increasing, as 

many women are having their first babies later in life. “Nests” of women 

in their middle years not only are remaining filled with offspring for longer 

periods of time but are being refilled to a greater extent by young adults 

who return home. Currently, 19 million single adults 18 to 34 years old live 

with their parents, an increase of one-third since 1974. Still another trend is 

the increase in geographic mobility, which separates parents and children. 

Sorely lacking resources 

Social policy has made some progress during the past few decades in 

relieving families of the crushing financial strains of caring for the elderly. 

Medicare and Medicaid came into being in the 1960s, and an income floor 

was established in 1974 with the enactment of supplemental security in¬ 

come (SSI) for the aged. Medicaid and SSI together eliminated compulsory 

financial support of the old by their adult children. With the original Social 

Security legislation (1935) to provide a baseline of support, the proportion 

of older people who were wholly dependent on family for economic support 

dropped from about 50% in 1937 to 1.5% in 1979. All of these programs, 

together with individual savings and private pensions, enable an increasing 

proportion of the elderly to maintain their own households and to realize 

their wish not to depend on their children for either income or the costs of 

catastrophic illness. 

It is generally agreed, however, that the resources of families for providing 

long-term care have been exceeded. There is a need for both social policy 

that will create and fund a continuum of long-term care services—including 

services and facilities for those with chronic mental as well as physical 

disabilities—and federally funded long-term-care insurance. A recent report 

by the Brookings Institution, Washington, D.C., concluded that most people 

could not afford to purchase such insurance privately. 

Tapping existing resources 

In the U.S. formal services, as they currently exist, are uneven regionally, 

in short supply, fragmented, and fiscally inaccessible. Care givers are often 

both confused and frustrated in their attempts to gain access to an array 

of services delivered by a variety of different organizations, each of which 

has different funding and eligibility criteria. 
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Youngsters in the intergenerational 

day-care center at the Stride Rite Corp. 

get help with their construction project 

from newfound friend Eva DaRosa. 

DaRosa, 79, was among the first 

of the seniors to join the pioneering 

program that extends day-care sendees 

to the aging relatives as well as the 

children of employees. The Cambridge, 

Massachusetts, shoe manufacturer 

invested in the generation-bridging 

facility after a company survey found 

that approximately 25% of the company’s 

workers had responsibility for an aging 

parent and at least 13% expected to find 

themselves in such care-giving roles in 

the years ahead. Stride Rite has long 

been a leader among U.S. corporations 

in providing family-oriented employee 

benefits; in 1971 it opened one of the 

country's first on-site child-care centers. 

Still, many sources of help do exist, and more are being developed. Each 

of the 50 states has an area agency on aging (AAA) in its capital, and there 

are additional county and regional offices. There are now 700 such AAA 

offices. (Local offices may be listed in the state government or community 

service listings of the phone book.) They provide information about the help 

available locally and make referrals to appropriate agencies and facilities. 

They may also provide some services. 

Among the existing resources that may be available to care givers are 

adult day-care centers, respite care programs, in-home services (home¬ 

makers and home health aides), senior housing and other residential 

facilities, evaluation and assessment services, counseling services, family 

service agencies, and hospital departments of social work, which assist 

in discharge planning when an elderly person has been hospitalized. A 

network of private professional geriatric care managers has sprung up, a 

form of help particularly useful to family members who live far away from 

the older person. Information is available from the National Association of 

Private Geriatric Care Managers, 1315 Talbott Tower, Dayton, OH 45402. 

Support groups, notably those connected with the advocacy organization 

for Alzheimer’s patients and their families, can be helpful to many troubled 

care givers and also provide information about techniques of care and local 

sources of services. More information can be obtained from The Alzheimer’s 

Association, Inc., 70 E. Lake Street, Suite 600, Chicago, IL 60601 (phone: 

1-800-621-0379 [in Illinois: 1-800-572-6037]). 

One newly emerging source of help comes from business and industry. 

As companies have become aware that the responsibilities of parent care 

can negatively affect employees’ productivity, they have become more 

willing to help their employees cope with these responsibilities. Some firms 

are even considering the inclusion of elder day care as an employee benefit 

option. Others have established referral programs for employees trying 

to negotiate the maze of available services. There has been virtually no 

discussion, however, about forms of relief similar to those requested by 

workers with small children—flextime, sabbaticals, job sharing, and the like. 

Rick Friedman—Black Star 



Models for the U.S.: how other countries cope 

Almost all industrialized nations except the U.S. and Canada give economic 

supplements, such as attendance allowances or social security credits, to 

care-giving families. Among the policy options that have been proposed in 

the U.S. are direct payments for care giving, Social Security benefits for 

those who leave jobs for care giving, and tax relief for care givers. 

While no country has developed a complete system of supportive ser¬ 

vices for family care givers, many have moved beyond the U.S. in doing 

so. Nearly all industrialized nations except the U.S. and Canada provide a 

“constant attendance allowance” or similar substitute to help the disabled 

elderly receive care at home. In-home services (home nursing and home¬ 

maker services) are vastly more available in European countries. Housing 

assistance (such as low-interest loans and specially designed housing units) 

is offered to encourage multigenerational living in the U.K., Japan, and 

Sweden. Apartments or annexes structurally modified to suit the needs of 

the elderly (“granny flats”) are constructed as a form of public housing in 

the U.K. and Australia. 

What tomorrow will bring 

While some human needs change with age or alterations in social circum¬ 

stances, certain needs remain constant. What elderly people need today 

from their children is what aging parents have always needed and wanted— 

affection, contact, and emotional support. Evidence is strong that parents 

will continue to receive these kinds of caring. Increasingly, however, it is 

becoming evident that care givers, in order to keep from exceeding the 

limits of their endurance, will need more help than they are now getting 

with the tangible services they themselves cannot provide. There is, of 

course, no single or enduring solution to these dilemmas—change is the 

only constant. The characteristics and needs of the elderly change as each 

successive cohort ages, as new scientific and social developments occur, 

and as the social and economic climate changes and evolves. 

In the meantime, certain trends continue: the vulnerable, very old popula¬ 

tion continues to grow; the falling birthrate continues to reduce the supply 

of filial care givers; and the proportion of women in the labor force continues 

to rise. In looking to the future, however, one must be careful not to predict 

ever increasing needs and neediness of the elderly. Biomedical advances 

and improved life-styles could reduce dependency among the aged by pre¬ 

venting or ameliorating age-related ailments. Already, many people remain 

healthier and more productive well into old age. 

A major imponderable is how the tension between changing and con¬ 

stant values will be resolved—that is, between the new values surrounding 

women’s roles and the “enduring” values that label care of the elderly a 

woman’s responsibility. It remains to be seen whether men will participate 

more actively as care givers, but with a majority of women working outside 

the home and more families than ever before providing parent care, couples 

will inevitably have a larger package of shared responsibilities. 

Suzanne Murphy—TSW-Click/Chicago 

Although the elder-care “crisis” is a very 

real one, the present situation should not 

be viewed in an entirely gloomy light. 

Indeed, there are many men and women 

who remain healthy and productive well 

into old age. Moreover, with improved 

life-styles and biomedical advances, there 

is every likelihood that the number of 

active, independent seniors will increase 

in years to come. 
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Do Frescoes 
Make You Faint? 

Warning for the 
Impressionable Tourist 

by Graziella Magherini, M.D. 

Graziella Magherini, M.D., is Chief 

of Psychiatry and Director of Mental 

Health Services at Santa Maria Nuova 

Hospital, Florence, Italy; Professor of 

Psychopathology in the School 

of Psychiatry, University of Florence; 

and a member of the Italian 

Psychoanalytic Society. She is the author 

of La Sindrome di Stendhal, published in 

Florence in 1989. 

(Opposite page) Michelangelo’s "David"; 

photograph, Charles-Pierre Remy 

The day before yesterday, descending the Appenines on the way to Florence, my 
heart was beating fast. What childishness. . . . Memories crowded into my heart, 

and I felt in no condition to reason, so I abandoned myself to my folly as one does 

beside the woman one loves. 

So wrote the French novelist Stendhal (Marie-Henri Beyle) in his diary on 

Jan. 22, 1817, as he traveled southward through Italy on his way to the 

celebrated city of Florence. Italy became Stendhal’s adopted home, where 

he served as a diplomat but chiefly devoted himself to studying and writing 

about Italian art and planning his novel The Red and the Black. 

In Florence Stendhal visited the Franciscan church of Santa Croce, where 

so many famous Italian artists, writers, and men of learning are buried or 

memorialized. Upon seeing the tombs and funeral monuments of great men 

such as the poet Vittorio Alfieri, Michelangelo, and Galileo, Stendhal was 

deeply moved. Of this experience he wrote: 

What men! What a stupendous collection! My emotion is so profound that it almost 

becomes pitiful. The gloomy religiousness of this church, its vault of simple wood, 
its unfinished facade, all this sent powerful messages to my soul. 

A monk then guided him to the Niccolini chapel in the north transept of 

the church, where Stendhal was to see the frescoes by the 17th-century 

Florentine painter Volterrano that decorate the cupola. These works of art 

could not have had a more profound effect on the already overwhelmed 

Frenchman: 

He accompanies me there and then leaves me by myself. And there, sitting on a step 
of a kneeling place, my head abandoned on the pulpit, in order to look up at the 
ceiling, Volterrano’s “Sibyls” gave me what was perhaps the greatest pleasure I have 
ever had from a painting. ... I had reached that emotional point where one meets 

those celestial sensations given by the beauties of art and by passionate feelings. 
Coming out of Santa Croce my heart was beating strongly, what in Berlin is called 
nerves: the life in me had run out, I walked along afraid I would fall down. 

In recent years more than a few unwary travelers in Florence, on en¬ 

countering its art works for the first time, have had unexpectedly intense 

emotional reactions and have gone for treatment to the department of 
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In 1817 the French writer Stendhal visited 

Florence and was profoundly affected 

by the city’s rich history and its wealth 

of great works of art and architecture. 

The frescoes by Volterrano in the church 

of Santa Croce gave him ‘‘perhaps the 

greatest pleasure I have ever had from a 

painting” and aroused within him "those 

celestial sensations given by the beauties 

of art. ” Stendhal was so staggered by 

the experience that upon emerging 

from the "gloomy religiousness" of the 

church, he "walked along afraid I would 

fall down. ” Such turbulent feelings in 

travelers confronting the sumptuous art 

of Florence have captured the interest of 

Italian psychiatrist Graziella Magherini. 

Along with her colleagues at Santa 

Maria Nuova Hospital, she has treated 

over 100 overwrought tourists who have 

had reactions remarkably similar to 

Stendhal’s; hence, she has named the 

condition “Stendhal syndrome. ” 

psychiatry at the hospital of Santa Maria Nuova in Florence. The emotional 

disorientation that this author and her colleagues at the hospital have ob¬ 

served and treated is strongly reminiscent of the mental state that Stendhal 

described upon leaving Santa Croce. Consequently, the name “Stendhal 

syndrome” has been given to the often overpowering experiences—some¬ 

times accompanied by physical symptoms—that occur in some visitors on 

holiday in cities of great art. These tourists are suffering more than the 

common rigors of travel; their overwrought reactions to art go beyond 

ordinary “museum fatigue.” The intention here is to describe the turbulent 

feelings that may be aroused in extremely sensitive individuals when, in 

strange surroundings far from home, they confront powerful and deeply 

moving works of art. 

It should perhaps be noted that Stendhal was not the only well-known 

writer to experience strong emotions upon encountering Florence’s aes¬ 

thetic magnificence. Henry James, in Italian Hours (1909), wrote: “ ‘Lovely, 

lovely, but it makes me “blue,” ’ the sensitive stranger couldn’t but murmur 

to himself as, in the later afternoon, he looked at the landscape from over 

one of the low parapets.” And Mary McCarthy, in The Stones of Florence 

(1959), had this to say: “All great Florentine art, from Giotto through the 

quattrocento, has the faculty of amazing with its unexpected and absolute 

truthfulness. . . . The immediate effect of a great Giotto or a Masaccio is 

to strike the beholder dumb. Coming into the first room [actually Room 2] 

of the Uffizi or the Brancacci Chapel of the Carmine, he is conscious of a 

sensation he may not even associate with what is today called beauty . . . 



Philip Craven—Robert Harding Picture Library 

these paintings are, as it were, already coated with legend and literature so 

that they play on the fancy like fairy-tales ... an event still so untoward 

and brusque that it results in a loss of speech, like the announcement of 

the conception of the Baptist to the old priest Zachary that deprived him of 

the use of his tongue.” 

Florence—the city and its treasures 

Florence, the cradle of the Renaissance, is a city abounding with palaces 

and piazzas, churches and cloisters, domes and towers, sunlit public gar¬ 

dens and winding, shadowed byways. It is a city with perhaps the densest 

concentration of works of art in the whole of Italy—enormous artistic 

wealth crowded into a tiny area. The city’s splendors are stamped by the 

personalities of the great artists who created them. The historic center of 

the city consists of the Duomo, or cathedral of Santa Maria del Fiore, with 

its delicate multicolored marble exterior; the Baptistery, known especially 

for its monumental bronze doors by the sculptor Lorenzo Ghiberti; and the 

Piazza della Signoria, a public square dominated by the majestic Palazzo 

Vecchio, the center of Florentine government from the Middle Ages to the 

present day. In the piazza Michelangelo’s “David” once stood in the open. 

(The original has since been removed to the safety of the Accademia, but a 

The Duomo, or cathedral, shown above 

in a view from the adjacent campanile, 

is the center of both traffic and tourism 

in Florence. The massive structure, with 

its delicate multicolored marble tracery 

exterior and majestic red-tiled cupola, 

dominates every panoramic view of the 

city. Nearby, also in the historic heart of 

the city, is the Palazzo Vecchio (opposite 

page), a fortresslike palace that has served 

as the seat of the municipal government 

since the Middle Ages. In front of this 

imposing medieval building lies the city’s 

major public square, the Piazza della 

Signoria. In spring and summer months, 

Florence’s resident population of 460,000 

more than doubles with international 

sightseers basking in the city’s rich 

atmosphere of art and culture. 

(Opposite page) Photograph, Scala/Art Resource 
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The Loggia del Lanzi, its graceful arches 

framing the south side of the Piazza 

della Signoria, was built in the 14th 

century to shelter dignitaries during 

public ceremonies. Over the centuries the 

loggia became an open-air art gallery, 

housing many notable pieces of sculpture, 

including Benvenuto Cellini's “Perseus" 

(1554). The building in the background is 

the Uffizi Gallery. 

Visitors to the Uffizi Gallery view Giotto’s 

“Madonna in Glory," or “Maestd” 

(c. 1305-10). In her book The Stones of 

Florence, Mary McCarthy wrote: “The 

immediate effect of a great Giotto ... is 

to strike the beholder dumb. Coming into 

the first room [Room 2] of the Uffizi . . . 

he is conscious of a sensation he may not 

even associate with . . . beauty. . . these 

paintings . . . play on the fancy 

like fairy-tales." 

Photographs (below and opposite page), Katharine W, Hannaford 

copy still occupies the site in the piazza.) The Loggia dei Lanzi, an elegant 

arcade that shelters several notable pieces of sculpture, borders the square 

on the south. Beyond this artistically rich but tiny core lie the city’s many 

important churches—Santa Croce, Santo Spirito, Santa Maria del Carmine, 

Santa Maria Novella, and San Lorenzo, to mention only a few—and the 

many treasure houses of painting and sculpture such as the Medici chapel, 

the Accademia, the convent of San Marco, and the Uffizi Gallery. 

Florence has a resident population of 460,000. Each year, however, this 

Mecca of art attracts over one million visitors from every part of the globe. 

Travelers in distress 

In the heart of the city, slightly to the east of the Duomo, is Florence’s 

oldest hospital, Santa Maria Nuova, established in 1288. The foreign visitors 

whom the psychiatrists at Santa Maria Nuova have had occasion to treat 

mostly have been suffering from acute psychic disturbances lasting from 

a few days to eight or more days. The disturbances are characterized by 

clinical manifestations of two kinds: mental and psychosomatic. The former 

take the form of disturbances of the sense of reality, variously described 

as feelings of strangeness or alienation; altered perception of sounds and 

colors; anxiety or euphoria, sometimes intermingled in a disconcerting way; 

and a sense of persecution by the immediate environment. The psycho¬ 

somatic symptoms that have been reported include rapid heartbeat, chest 

pain, faintness, sweating, and, in some cases, stomach pains, all of these 

often accompanied by anxiety and confusion. 

Some tourists who have presented themselves at the hospital have been 

treated only briefly as outpatients. Over the 10-year period from 1977 to 

1986, however, 106 travelers, male and female, were briefly admitted to the 

hospital. Of this group, most were unmarried and under 40 years of age; 

there was a particularly high percentage of unmarried women between the 

ages of 26 and 40. Interestingly, although about one-third of the tourists 
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who visit Florence are native Italians, no Italians were to be found among 

these patients. Another noteworthy observation is that a majority of them— 

and particularly the female patients—came from countries in Western Eu¬ 

rope. The proportion of visitors to Florence from Western Europe, however, 

is smaller than that from other parts of the world—North America, for ex¬ 

ample. Further, while 37% of visitors to Florence are university graduates, 

only 9% of those admitted to the hospital were college educated; and in 

the 26-40 age group, where it would be expected that most would have 

long since finished their schooling and have established careers, there was 

a high percentage of students and persons who were unemployed. 

Most of the patients, and in particular the women, were traveling on their 

own rather than with friends or on an organized tour. Most also had only 

very loosely structured itineraries. It is also noteworthy that more than half 

of the patients were not new to psychiatric institutions; i.e., they had had 

at least one prior contact with a psychiatrist or psychologist, although not 

necessarily one followed up by either therapy or hospitalization. Psychiatric 

precedents were most common among patients whose symptoms were 

classified as mental (i.e., altered sense of reality and changes in perception) 

rather than those with primarily physical, (i.e., psychosomatic) complaints. 

A picture thus emerges of the “typical” patient as single, relatively young, 

sensitive, impressionable, traveling alone (or perhaps with one companion), 

encountering the great works of art and architecture on a one-to-one basis 

without the mediation of a hired guide. 

Some case histories 

Before presenting some of the conclusions this author and her colleagues 

have drawn about the nature of the psychological crisis in Stendhal syn¬ 

drome, it is useful to consider a few case histories: 

Caterina. Caterina, an unmarried 20-year-old nursery school teacher from 

Switzerland, arrived at the psychiatric ward of the hospital of Santa Maria 

Nuova accompanied by a carabiniere (military policeman). She had been 

found at sunset in the Boboli Gardens, splendid Renaissance gardens, now 

a public park, that rise on a hill behind the Pitti Palace. It was not clear how 

long Caterina had been wandering among the Boboli’s fountains, grottoes, 

and shaded avenues. A park attendant, preparing to close the gates, asked 

her to leave, but she seemed to be confused and did not comply with his 

request. She was carrying a diary full of pressed flowers and drawings of 

an almost childlike naivete, which she refused to part with. 

When she was questioned upon arrival at the hospital, Caterina said of 

herself that she was “a very special person.” The doctors learned that she 

was an aspiring artist, was traveling alone, and had been in Florence for 

about a week, during which time she had been, she said, “just about ev¬ 

erywhere.” She appeared detached from reality, slightly confused, and very 

much in need of a rest. Her vaguely bohemian manner of dress—she wore 

a long, flowing skirt—lent her an air of being unconcerned with fashion. 

Because she was such an intensely visual rather than verbal person— 

and because she spoke little Italian—the doctors thought that her draw¬ 

ings, to which she was so obviously attached, might provide insights into 

Florence’s Boboli Gardens, behind the 

Pitti Palace, date from 1550 and are 

among the most admired gardens of the 

Renaissance world. With their grottoes, 

fountains, and shaded alleyways, the 

gardens remain a place full of surprises. 

One of the patients treated for Stendhal 

syndrome was discovered there, wandering 

and confused, after dosing time. 

181 



"The Primavera" by Sandro Botticelli; photograph, Scala/Art Resource 

"The Primavera,” or “Allegory of Spring" 

(above), and its companion work, “The 

Birth of Venus," by Sandro Botticelli 

(1445-1510) are displayed together in 

Room 10 of the Uffizi Gallery. According 

to one contemporary guidebook, the 

majority of those visiting the museum 

“come for the Botticelli. ” Generations of 

art historians and critics have commented 

on the confrontation between the 

intellectual and the sensual—complex 

imagery intermingling with graceful 

languor—that imbues this artist’s works. 

Certainly the seductive appeal of his 

paintings remains undiminished by time. 

her personality that were otherwise unobtainable. A striking feature of the 

drawings was that some bore the names “Spring,” “Venus,” and “Botticelli.” 

The doctors learned that the highlight of Caterina’s stay in Florence, as for 

so many visitors, had been her visit to the Uffizi Gallery and specifically to 

the room that contains two of Botticelli’s most celebrated works, “The Birth 

of Venus” and “The Primavera.” The press of the museum’s crowd, Cateri¬ 

na’s eager anticipation of seeing the Botticelli paintings, and her general 

state of exhaustion due to her ambitious itinerary of sightseeing may have 

contributed to her extreme emotional reaction to these pictures—although 

it should be noted that even the most jaded art historians have testified 

to being deeply affected by these works. It was the beauty of Botticelli’s 

paintings that inspired Caterina’s own drawings, in which, the doctors felt, 

she seemed to be trying to project parts of herself. Although one cannot 

say for sure, it may have been that Caterina, in her intense preoccupation 

with Botticelli, was experiencing within herself a conflict between her intel¬ 

lectual and sensual natures not unlike that experienced by Botticelli himself 

and expressed so clearly in his art. 

Despite the language problem, the doctors were able to learn something 

of Caterina’s early life. She had been a delicate child with a small appetite, 

and her growth lagged behind that of her contemporaries. As she grew up, 

she was always considered bright and capable, and she was eager to learn. 

But, Caterina told the doctors, she had suffered from several “breakdowns” 

that coincided with important changes or transitions in her life, such as 

going from grammar school to high school. 

During her hospital stay, Caterina was encouraged to speak of herself 

in terms of images, since this seemed to be her primary means of self- 
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expression. She also benefited from a mild tranquilizer. She made a good 

recovery and was able to leave the hospital after five days. 

Kamil. Kamil, a young painter from Prague, was traveling in Italy with a 

friend. Their itinerary, which Kamil himself had meticulously planned down 

to the last detail, included Trieste, Verona, Milan, Florence, and Venice. 

Although he was hitchhiking and carrying his clothes in a rucksack, Kamil 

made it clear that he did not want to be seen as just another of the many 

unwashed youths traveling around Europe on a shoestring. 

Kamil and his friend had planned to spend only three days in Florence, 

during which time they intended to make use of “every precious moment.” 

Both of them felt keenly that because of the political situation in Czechoslo¬ 

vakia at the time, they might never again have an opportunity to travel 

abroad. Thus, Kamil viewed this trip as probably the only opportunity he 

would ever have to see the art treasures of Italy that he had studied with 

such great pleasure in his student years at the Academy of Fine Arts in 

Prague. In expressing the importance of the trip, Kamil conveyed a serious¬ 

ness and intensity that seemed deeply ingrained in his character. 

These traits probably were not surprising in view of what the doctors 

were able to learn of his life in Prague. Kamil came from a prominent family, 

known not only in Prague but throughout Czechoslovakia. His father was 

a well-known and widely read writer; his mother, a scientist. He had grown 

up in a family of “committed intellectuals.” 

On their last scheduled day in Florence, Kamil and his friend had gone 

to the church of Santa Maria del Carmine—particularly to see the frescoes 

by Masaccio in the Brancacci Chapel in the church’s west transept. Prob¬ 

ably the most famous of these paintings—although it was not mentioned 

specifically by Kamil—is “The Expulsion of Adam and Eve from Paradise.” 

For any viewer, the passion with which this event is depicted, the palpable 

sense of tragedy in Masaccio’s rendering, cannot go unnoticed. To the eye 

of an artist as sensitive as Kamil, however, the aesthetic experience of “The 

Expulsion” could well be emotionally overwhelming. 

In fact, it was just this kind of profound experience Kamil described. He 

expressed himself fluently in Italian and was able to give the doctors a 

vivid account of what had happened. Immediately upon leaving the church, 

he had felt ill. “When we came out onto the steps,” he said, “we were ex¬ 

hausted, completely drained of energy as if we had come out of ourselves, 

coming out of that church.” Once outside, he lay down on the ground; he 

felt that to take even one step would be impossible. He said he felt as if he 

were “dissolving” physically. He did not know how long he lay there without 

moving. He was aware that his friend was still with him but did not know 

if the friend was experiencing these same sensations. Only one image kept 

recurring in his mind: his own bed at home in Prague. The thought of the 

bed was comforting; it gave him a sense of security that enabled him to 

survive this potentially disintegrating experience. 

In his treatment at the hospital, Kamil talked much of Masaccio, an artist 

who seemed to hold a key place in his esteem. He said he could “only 

admire” the works of Tie other Florentines, whereas Masaccio’s paintings 

had a depth and substance found nowhere else. In addition to talking with 

“The Expulsion of Adam and Eve 

from Paradise" before cleaning and restoration, 

completed in 1989 (the fig leaves, not by Masaccio, 
were removed); photograph, Scala/Art Resource 

Few who go to Florence consider the trip 

complete without seeing the celebrated 

fresco cycle by Masaccio in the Brancacci 

Chapel of Santa Maria del Carmine. 

Even the young Michelangelo went 

to view—and copy—these works. In 

“The Expulsion of Adam and Eve from 

Paradise" (c. 1428), the grief of the 

two intensely human figures is almost 

palpable. Everyone who sees them is 

touched by their tragic sense of loss. 

One of the author’s patients, a young 

Czechoslovak artist, was nonetheless 

unprepared for their tremendous 

emotional impact. 
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A crowd gathers in front of the Uffizi to 

await its opening. A visit to the famed 

gallery is a highlight on the itinerary of 

most tourists. The museum’s collection is 

certainly one of the most precious in the 

world, offering examples of painting from 

the 13th through the 18th century and 

including works by most of the significant 

Italian artists of the Florentine school. 

Although many may try, it is virtually 

impossible to see everything in a single 

visit. For the unwary, the press of crowds, 

the heat, and the sheer sensory overload 

can easily overwhelm. 

Katharine W. Hannaford 

the doctors, Kamil’s treatment involved rest and the administration of a mild 

tranquilizer. He returned to Prague on his release from the hospital. 

Brigitte. Brigitte was a young woman who appeared at Santa Maria 

Nuova in the spring of 1986. It was her first time in Florence. She had at 

first consulted a general practitioner there for symptoms of extreme fatigue, 

dizziness, and rapid heartbeat. The doctor found nothing physically wrong 

with her, except that she was a bit depressed and had a vague sense of 

unreality; a psychiatric consultation was suggested. 

When she was questioned by the psychiatrists, Brigitte acknowledged 

that her discomfort stemmed from more than just being among the enor¬ 

mous crowds of tourists in Florence; there were also “inner events” that 

were disturbing her. The hospital staff found her to be intelligent and ex¬ 

tremely receptive to their questions and their interest in helping her. Of her 

early life they learned that she had been quite excitable as a child, having 

a passionate nature, but her emotions had always been kept in check by 

strict discipline at home, particularly by her father, and at school. 

The city of Florence made a remarkably strong impression on her, and 

much suppressed emotion was now emerging. The encounter with Floren¬ 

tine art in particular stimulated in Brigitte an intense latent sensuality. “We 

are unprepared, we of the North, for these upsets,” she said, referring 

to the interplay of the spiritual and the sensual so manifest in the art of 

Italy. Her northern European “Protestant, puritanical upbringing” had not 

prepared her for this encounter with the southern, Mediterranean sensibility. 

She expressed surprise that even a religious painter such as Fra Angelico, 

whose works seem to embody purity and ingenuousness, expresses in his 

colors “a strong, violent sensuality. He has these reds, these blues . . . 

almost like Matisse . . . these juxtapositions of very bright colors. ... In 

the North everything is more veiled . . . whereas [in Italy] the spiritual life 

seems to be tied to the sexual life. Spirituality and sensuality coexist in the 

Latin personality,” she said. 

Brigitte’s therapy consisted primarily of talking with the doctors about 

her feelings; this opportunity to express herself and interact with a therapist 

produced a marked improvement. She realized that until her experience 

in Florence she had never known real emotional freedom. She discovered 

in her brief psychotherapy the extent to which her feelings had been re¬ 

pressed; as a result of it, she was able to grow as a person. 

Franz. Franz was a mature Bavarian bachelor—a civil engineer by trade. 

One of his hobbies was playing in a string quartet. He was cultured and 

well-mannered but somewhat affected. He had been to Italy on earlier trips, 

but this visit was to be a sort of “grand tour,” on which he intended to see 

the art treasures and immerse himself in Italian culture. 

Franz’s visits to the Uffizi Gallery had a tremendous impact on him. 

He returned several times. On the first day, he had walked from room to 

room, feeling dazed, “his head and his heart on fire.” He said that he saw 

colors he had never seen before and felt as if he were being “assailed 

by their chromatic waves.” On subsequent visits to the museum, he had 

experienced strange mixtures of emotion—exhaustion and excitement, joy 

and panic. Some pictures seemed to exert special attractions, and these 
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he went to see again and again, each time with a new appreciation, each 

time noting different details. He experienced a state of exaltation, as if a 

new “self” were being born out of these turbulent emotions. 

One day, stopping before Caravaggio’s “The Young Bacchus,” he was 

seized by an attraction not unlike sexual attraction, which, he said, made 

him feel at once good and bad. He experienced physical symptoms, which 

he described as a heaviness, or oppression, in his chest, sweating, and 

faintness. He sought medical help but was advised that the problem was 

psychological rather than physical. He was thus referred to the psychiatrists 

at Santa Maria Nuova. 

The doctors learned than while in Florence Franz had slept little and 

badly. At night he was flooded with indescribable emotions, assailed by 

nameless longings. Upon questioning him about his childhood and family 

background, they learned that he was the youngest of five children and had 

been brought up in a well-ordered atmosphere of bourgeois respectability. 

The crisis that he had experienced in the Uffizi they believed to be basically 

a crisis of identity, in which unresolved elements of his psychosexual growth 

had been set free and were struggling to be integrated into his personality. 

In his lifelong attempt to suppress homosexual inclinations, which were 

deeply at odds with his respectable upbringing, Franz had at the same time 

repressed the passionate side of his own nature. The aesthetic experiences 

he had undergone at the Uffizi had awakened dormant passions within him 

and forced him to confront this hidden side of himself. 

"Deposition” by Fra Angelico; photograph, 
Scala/Art Resource 

Even in the works of a deeply religious 

painter such as Fra Angelico, spiritual 

and sensual elements coexist, as one 

woman suffering from Stendhal syndrome 

noted. Visiting the Museum of San 

Marco, she was struck by this gentle 

artist’s juxtaposition of very bright 

colors, in which she saw a "strong, 

violent sensuality” that was foreign 

and disconcerting to her. During her 

hospitalization in Florence, she was 

able to become more accepting of the 

sexual aspect of her own nature, which 

her ‘‘Protestant, puritanical upbringing” 

had denied. 
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In the course of many visits to the 

Uffizi, a mature Bavarian traveler 

found a particular fascination in 

Caravaggio’s “The Young Bacchus" 

(1593). Contemplating the painting, he 

began to experience disquieting physical 

symptoms—tightness of the chest, 

sweating, and faintness. Worried, he 

consulted a physician, who advised him 

that the problem was not physical but 

psychological. Later, in psychotherapy, 

he was able to understand that his 

ambivalence about his own sexual 

orientation was at the root of the turbulent 

emotions aroused by "Bacchus. ’’ 

"The Young Bacchus" by Caravaggio; photograph, Scala/Art Resource 

Franz was well enough to continue his trip after his release from the 

hospital. Upon his return home, he worked with a therapist who spoke 

his language and was able to explore his conflicts in more depth. A few 

months after his departure from Florence, Franz sent a letter of thanks to 

his doctors there. It was an optimistic message in which he indicated that 

his newly acquired self-knowledge was enabling him to live life more fully. 

Isabelle. Isabelle, a cultivated and refined young French woman, a 

teacher of art history, was visiting the Uffizi Gallery with a group of her 

pupils, in one gallery, the Corridoio Vasariano, or Vasari Corridor, which 

contains portraits of famous people and self-portraits of many artists, she 

was aware that she felt a particular aversion to certain paintings. She 

was suddenly overcome with a desire to deface them. So strong was this 

impulse that she actually feared she might not be able to restrain herself 

from committing these violent and destructive acts. When she arrived at 

the hospital, she was agitated and in a state of depression. 

In their initial observation of Isabelle, the doctors thought she might be 

suffering from intense separation anxiety, sharpened by being so far from 

home and exacerbated by an acute awareness of death, which had been 

heightened in the portrait gallery by her realization that these people, so 

very alive in their pictures, were long since dead. 
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In further discussions, more information was elicited about Isabelle’s 

early life. She had been raised in an atmosphere of harmoniousness and 

gentility. As an infant and young girl, Isabelle had suppressed the cruder 

human needs and instincts, which in her family would have been unaccept¬ 

able. In her relationship with her mother, Isabelle’s own emotions had been 

repudiated. Later Isabelle had tried to find a socially acceptable outlet for 

her crude needs and brute urges, which she had apparently found in her 

appreciation of art. The doctors felt that in the experience of personally 

confronting the works of art she had studied and admired for so long, 

Isabelle’s repressed feelings came to the surface and opened the way for 

an attack of hostility and resentment. She then felt “split” by two opposing 

feelings toward the works of art: on the one hand, a sincere interest and 

appreciation of the aesthetic qualities, which very likely represented the 

idealized qualities of her mother, and, on the other hand, deeply buried 

hostility emerging in overwhelming feelings of frustration and rage. Upon 

leaving the hospital, she continued her traveling. 

Psychiatric profiles 

In studying the 106 cases of tourists admitted to Santa Maria Nuova, 

from which the above five are drawn, the psychiatrists have discovered 

three general psychiatric profiles. (The clinical manifestations, however, 

often overlap.) These are: (1) patients with a predominant disturbance of 

thought, linked to alterations in their perception of reality; (2) patients with 

predominant disturbances of affect, or mood; and (3) patients with panic 

crises and somaticized anxiety, manifest in physical symptoms. 

The first group includes all those who were suffering from altered per¬ 

ceptions of sounds or colors; some had frank hallucinations. Patients in this 

thought-disturbance category experienced delusions of persecution, often 

combined with anxiety and feelings of guilt. 

In the second group, those with disturbances of affect, the doctors 

observed depressive anguish; a sense of uselessness, emptiness, or inad¬ 

equacy; or, in contrast, euphoria, exaltation, and feelings of omnipotence, 

often marked by impaired judgment and a limited capacity for reality testing. 

Patients in the third group had all the symptoms of generalized panic 

disorder, experienced variously as shortness of breath, faintness, trembling, 

sweating, nausea, chest pain, rapid heartbeat, and visual disturbances, 

along with fears of dying, choking, or going insane. 

As mentioned above, there have been no Italian travelers among the 

Stendhal syndrome patients. Thus emerges perhaps the most important 

common factor shared by the patients—the feeling of being “lost” in a for¬ 

eign country. It is well known that such an experience can induce a psychic 

crisis—bringing out troubling emotions that have long been repressed. A 

special part seems to be played by the fact that the individual is removed 

from his or her cultural context and, even more important, is in a situation 

where linguistic barriers cause an acute sense of isolation. They are in 

acute need of the familiar; they need to hear their own language. For this 

reason, the psychiatric staff encourages patients to call home or contact 

the consulate in Florence of their home country. 

The author has compiled all available 

data on the cases of Stendhal syndrome 

seen over a 10-year period at the hospital 

in Florence, including the type of trip 

(whether travel was independent or on an 

organized tour) and the age, sex, marital 

status, and nationality of patients. The 

doctors at Santa Maria Nuova have been 

able to draw some conclusions about 

the relationship between the type of 

disturbance experienced by the individual 

traveler and his or her previous psychiatric 

history and to correlate these factors with 

the outcome; i.e., whether the person was 

able to continue the journey after leaving 

the hospital or went home to familiar 

territory instead. 

Sex and age of patients 

sex age in years total* 

;■ - , . (%) (%) 

26 and 
under 26-40 over 40 

women 14 18 10 42 
(33) (43) (24) (100) 

men 21 24 14 59 
(35.5) (40.5) (24) (100) 

total 35 42 24 101 
(34.5) (41.5) (24) (100) 

‘5 unknown 

Outcome and previous 
psychiatric history 

previous 
history 

outcome of hospital stay 
(%) 

total* 
(%) 

continued 
trip 

returned 
home other 

no 13 
(33.5) 

22 
(56.5) 

4 
(10) 

39 
(100) 

yes 9 
(18) 

30 
(60) 

11 
(22) 

50 
(100) 

*17 unknown 
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Sergio Ardinghi Archives 

In the heart of Florence, slightly to the 

east of the Duomo, is Santa Maria 

Nnova, the city’s oldest hospital, dating 

to the late 13th century. The engraving 

shows an early 18th-century view of the 

building. Today the hospital has 353 beds, 

with 10 in the psychiatric unit. In or near 

Florence there are five other hospitals— 

the Careggi Hospital being the largest, 

with 2,000 beds—but Santa Maria Nuova 

probably sees the most foreign patients. 

Outcome 

For tourists who experience strong reactions and are hospitalized, the 

length of the hospital stay is a variable that seems to be related to sev¬ 

eral factors, including the sex of the patient, the type of trip, the history 

of psychiatric episodes, and the type of psychic disturbance. Typically, 

men’s hospitalizations were brief—53% of the men remained for less than 

four days, whereas only 30% of the women had comparably short stays. 

Understandably, patients with prevalent disturbances of thought more often 

had longer hospitalizations than those suffering from acute affective distur¬ 

bances—the former representing a clinically more severe form of illness. 

Length of stay was also related to the type of trip—the frequency of 

hospital stays of eight days or more was greater among those not traveling 

in organized tours—probably because these travelers were not committed 

to a fixed itinerary. 

Patients differed widely in clinical outcome. In most cases there was 

either rapid recovery or improvement or an unchanged condition at the time 

of discharge. Age seems to have been an important factor here. Generally, 

the younger the patient, the better the chance for a rapid resolution of the 

problem. The percentage of recoveries after a brief stay in the hospital di¬ 

minished as the patient’s age increased—14% of those under 26 improved 

rapidly and were discharged, as compared with 10% of those aged 26- 

40 and 4% of those over 40. Analysis with mathematical models has also 

highlighted the fact that a close correlation exists between clinical outcome 

and type of psychic disturbance; patients with predominant disturbances of 

thought were 7.7 times more likely to be unchanged in their condition upon 

discharge than patients with predominantly affective disturbances. 

A significant moment of reckoning occurred at the time of the discharge 

from the hospital, since it was at that time that the patient was forced to 

choose whether to return home (to yield, to seek the familiar conditions of 

everyday life) or to go on with the trip (risking rekindling of the isolation or 

rootlessness they experienced so profoundly in Florence). The author and 

her colleagues observed that those patients with disturbances of thought 
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Photographs, (below) Sergio Ardinghi Archives; (below right) courtesy of Grazielia Magherini 

who had had previous psychiatric problems were the most likely to be 

unable to continue their travels. 

Confrontations: art and the self 

One constant factor emerges from the study of the various cases seen 

at Santa Maria Nuova: an identity crisis and, consequently, a crisis in the 

cohesion of the “self.” In each case history there is an underlying link 

between three factors—personal history, journey, and sudden contact with 

art. Each factor plays a unique and contributory part. To begin with, there 

must be a susceptible individual—a person of extreme sensitivity, possibly 

a deeply conflicted individual or, in some cases, one who has a history of 

psychiatric problems. Second, there is the trip itself. Travel per se does 

not necessarily provoke crisis, but a journey can be destabilizing in that it 

involves a suspension of habitual roles and daily codes of conduct and the 

removal from one’s familiar cultural and linguistic contexts. 

Finally, to these is added the confrontation with great art, itself a pow¬ 

erful stimulus of emotions and unconscious experiences. The human mind, 

when face to face with a work of art, is forced to make an elaboration, 

a link between emotional experience and thought formation. At this critical 

juncture everyone encounters an interval, a moment—at an unconscious 

level—of uncertainty, fatigue, and confusion. It is a moment of transition 

that, depending on the circumstances and the personality of the person in 

question, can be the cause of a psychological breakdown or of mental and 

emotional growth. 

Nonetheless, one must point out that there is a great deal more to be 

learned about the travelers who have such profound reactions to great art. 

It should be emphasized that 106 patients constitute a small cohort; firm 

conclusions can be drawn only from study of much larger groups. It is hoped 

that interest in and ongoing study of the cases that occur in Florence— 

and in other cities that are major cultural centers attracting vast numbers 

of tourists each year—will further illuminate this fascinating phenomenon. 
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A contemporary view of Santa Maria 

Nuova shows the cloister of the large 

hospital complex. Grazielia Magherini 

(below) continues to collect data on 

tourists treated for Stendhal syndrome. 

She is in touch with colleagues in other 

cities, including Venice and Jerusalem, 

where similar disturbances in visitors 

viewing great art treasures have been 

described. She and others hope to learn 

a great deal more about the emotional 

breakdowns that can be triggered in 

susceptible individuals by encounters with 

deeply moving works of art. 
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(Opposite page) Mormon family at the 

evening meal. Photograph, Patsy Lynch 

Since ancient times it has been believed that life-styles and personal habits 

have an effect on human health. It is not surprising, therefore, that practices 

thought to be associated with good health have been incorporated into 

religions, both ancient and modern, in the form of various rules, laws, and 

prohibitions. Perhaps the best known in the Western world is the Law of 

Moses, set down in the Old Testament book of Leviticus. It included de¬ 

tailed rules on a variety of subjects from dietary practices to childbirth, from 

treatment of lepers to disposal of human waste. Mosaic law specifically 

forbade the Jews to eat the flesh of many animals, including pigs, camels, 

birds of prey, certain insects, and shellfish, all of which were characterized 

as “unclean” (Leviticus, chapter 11). The proscription against the eating of 

blood (Leviticus 17:12) was ultimately interpreted to mean that food animals 

had to be slaughtered in such a way that the blood was properly drained 

from the carcass. 

A conflict over the observance of the Jewish dietary requirements, 

recorded in the first chapter of the book of Daniel, prompted one of the 

first recorded tests of the health effects of the Mosaic law. According 

to this account, when Jerusalem fell in 587 bc, Daniel and several other 

well-born young Jewish men were taken captive by King Nebuchadnezzar 

and brought to serve in the king’s household. They were well treated and 

offered the finest food and wine available, that which the king himself ate. 

Daniel protested that the king’s food, although the best in the land, would 

nevertheless defile him and his companions because it was not approved 

by the Law of Moses. He persuaded the king’s steward to bring the cap¬ 

tives only vegetables and to permit them to drink water rather than wine. 

After 10 days “they were better in appearance and fatter in flesh” (Daniel 

1:15) than those men who had eaten the king’s delicacies. Thus, the king 

permitted the Jews to continue eating their special diet. 

Studying disease in modern times 

In the present century, life expectancy of people in most parts of the 

world has increased quite dramatically. In the U.S., for example, it rose 
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A lithograph depicts the seminal event 

in Mormon history: the angel Moroni 

revealing to Joseph Smith the golden 

“plates" on which the Mormon scriptures 

were inscribed. Smith founded the first 

Mormon church in Fayette, New York, 

in 1830. Religious persecution forced his 

followers to move steadily westward, to 

settle eventually in Utah. Their pilgrimage 

is depicted below by a Mormon artist who 

himself made the journey in 1857. 

from around 50 years in 1900 to about 75 years presently. The in¬ 

creased longevity of Americans—and the peoples of most other developed 

countries—is almost entirely due to the conquest of infectious diseases. 

Today heart disease, cancer, and strokes account for about 60% of all 

U.S. deaths. These are chronic, and to a large extent incurable, conditions. 

Beginning in the 1940s epidemiologists—scientists who study the incidence 

of disease in large population groups—began to search for the causes of 

these chronic disorders. Several large groups of people were enrolled in 

long-term studies to determine the causes of heart disease. One of the 

longest running and most comprehensive such investigations is the now 

famous Framingham Heart Study, in which about 5,000 adult residents of 

the town of Framingham, Massachusetts, originally took part. The ongoing 

study has reached important conclusions about how diet, physical activity 

level, smoking, alcohol consumption, stress, body weight, and hypertension 

contribute to the risk for heart disease. Other groups have been instrumen¬ 

tal in providing important information about the effects of smoking on lung 

and other types of cancer—in the ongoing study of British physicians, for 

example, in which a majority of the doctors in the U.K. have been followed 

medically since 1953. The common thread running through the findings 

from these various investigations is that life-style and personal habits do 

influence an individual’s risk of acquiring chronic diseases. At the same 

time, it has also been recognized that some of these diseases “run in the 

family”—that is, they are more common among the parents and siblings of 

one family than another—thus, it is presumed that heredity also plays a 

part in their development. 

Studies of diseases in large human populations are difficult and costly 

and can be quite time consuming because thousands of individuals must be 

identified and followed medically for 10 or more years. Hereditary studies 



The soaring, many-spired temple in 

Salt Lake City, Utah, is the symbolic 

center of the Church of Jesus Christ of 

Latter-day Saints, as the Mormon church 

is officially known—the abbreviation 

LDS is commonly used to refer to both 

the institution and its members. Temple 

Square, a 4-hectare (10-acre) site in 

the heart of the city, is the location of 

not only the temple but also, just to the 

west of it (not visible in the picture), the 

tabernacle—the enormous auditorium 

that is the home of the world-famous 

Mormon Tabernacle Choir. The 

tabernacle and most of the other buildings 

in Temple Square can be entered by 

visitors if they are accompanied by a 

guide. The temple itself, however, is not 

open to non-Mormons. 

B. Christensen—Stock, Boston 

of chronic diseases pose even greater problems because accurate, detailed 

pedigrees (records of the ancestry of individuals) must be constructed. The 

process involves identifying thousands of cousins, uncles and aunts, and 

parents and grandparents of a given individual with a particular disease 

and then accurately determining their cause of death. This may mean that 

an investigator will have to determine the cause of a death that may have 

occurred 100 or more years ago. 

The Mormons of Utah: “living laboratory” for epidemiologists 

In searching for suitable populations to study, a number of epidemiologists 

have been especially attracted to the state of Utah, home to a large group 

of members of the Church of Jesus Christ of Latter-day Saints. This 

church, whose members are known both as Mormons—after one of their 

books of scripture—and as Latter-day Saints (often abbreviated to LDS), 

was founded in 1830 in upstate New York. Religious persecution, however, 

drove the church west. From the late 1840s until about 1900, the Mormons 

created new settlements throughout the intermountain West (present-day 

Utah, Idaho, Nevada, Wyoming, Oregon, and California). While the original 

settlers of Utah were virtually all LDS church members, the opening of 

the mining industry, after the coming of the railroad in 1869, brought in 

substantial numbers of non-Mormon settlers. By 1920 only 55% of the 

state’s population were LDS. Later, with the closing of many mines, the 

proportion of the population who were LDS once again increased, and by 

1950 Mormons constituted 70% of Utah’s population. This proportion has 

remained fairly constant. 

As a population group the Mormons of Utah are of particular interest to 

medical scientists because they are extremely homogenous in their ethnic 

backgrounds and life-styles. The vast majority are the descendants of 
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The families of a newly married Mormon 

couple pose for a formal portrait outside 

the Washington, D.C., temple. Although 

plural marriages were once a common 

Mormon practice, they have long been 

banned and, in fact, lifelong monogamy 

is the rule for LDS church members. 

The bond of marriage—like other 

family ties—is believed to be eternal, 

transcending even death. The tracing of 

one’s family tree—which is for many 

non-Mormons simply an indulgence of 

curiosity—is for LDS church members 

virtually a religious mission. 

immigrants from England, Germany, and Scandinavia. They can be char¬ 

acterized as middle-class in income and education level—79% of adults 

are high-school graduates and 27% have college educations. Because of 

the emphasis in Mormonism on the sanctity of marriage (the controversial 

practice of plural marriage was officially halted in 1890), the average adult 

member of the church in Utah is likely to be married and to remain married. 

Only about 2% of LDS adults are not or have not been married (compared 

with 10% of the state’s non-LDS population), and about 93% marry once 

(80% among the non-LDS). The average Mormon family, with about 4.1 

children, is larger than that of non-Mormon counterparts in Utah and nearly 

double the size of the average American family. 

As a religious group with unique practices, the LDS are of special interest 

to epidemiologists. Since 1833 the church has promulgated a health code 

called the Word of Wisdom. This health law, which was handed down in the 

form of a revelation to LDS church founder Joseph Smith, enjoins church 

members to abstain from all forms of alcohol and tobacco and “hot drinks” 

(coffee or tea). According to the text of the revelation, those who obey 

these commandments shall have “health in their navel and marrow to their 

bones.” It is furthermore promised that they “shall run and not be weary, 

and shall walk and not faint.” The Word of Wisdom specifically encourages 

the eating of fruits and grains. All forms of meat are also allowed but 

are to be eaten “sparingly.” Since the early part of the 20th century, strict 

adherence to the Word of Wisdom has been viewed as a requirement for 

full participation in the church. 

The diet of the contemporary Mormon population of Utah is roughly 

comparable to the average American diet. The LDS diet is slightly lower in 
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calories, however, because of the proscription on alcohol, and both LDS 

and non-LDS in Utah consume a slightly lower proportion of calories as 

fat than is the average in the U.S. As a result of the prohibitions against 

drinking and smoking, which are widely but not universally adhered to by 

church members, consumption of all forms of alcoholic beverage by the 

adult population of Utah is about half that of the United States population 

as a whole, and only about 15% of adults in Utah smoke, compared with 

30% of those living elsewhere in the country. 

Another distinction that makes the LDS population of Utah of particular 

interest to epidemiologists grows out of the Mormon belief that family 

ties, including marriage, are eternal and that religious ordinances such as 

baptism can be performed by living church members for their deceased 

ancestors. These rituals are performed on an individual rather than a group 

basis, with a living church member experiencing the rite by proxy, as it 

were, for a specific ancestor. A woman church member can perform this 

function only for female relatives, a man only for his male forebears. This 

practice has led the LDS church to assemble the world’s largest collection 

of data that identify specific individuals. 

The records that have been collected by the church come from virtually 

every country in the world and date back as far as the 14th century. They 

include parish registers, tax roles, emigration documents, censuses, and 

birth, death, and marriage certificates. They are used by church members to 

construct and verify family trees and are available to the public through the 

Genealogical Society of Utah, a private, nonprofit corporation affiliated with 

the LDS church. Copies of most records are on microfilm, and some have 

been transferred to compact optical discs suitable for use in a personal 

computer. Microfilm negatives of the vast accumulation of genealogical data 

collected over the years are stored in an immense underground vault in 

Little Cottonwood Canyon, east of Salt Lake City. This archive, cut out of 

solid granite, has an area of more than 0.6 hectare (1.5 acres) and houses 

(on microfilm) the equivalent of more than two billion pages of records. 

Church members are encouraged to use these records to construct 

and submit to the LDS Church Family History Library detailed pedigree I charts that contain the names and birth, marriage, and death dates of all 

of their ancestors for the preceding three generations. Additional records 

maintained by the Genealogical Society of Utah include a file of all church 

members who have died since 1941 and a file containing the records (birth 

dates, parents’ names, spouse’s name) of all living members of the LDS 

church worldwide. (There are large LDS populations in Canada, Mexico, the 

U.K., New Zealand, and Samoa.) 

Investigating disease through church records 

Beginning in 1972 epidemiologists, taking advantage of these extensive 

records, began several large-scale studies of the health of LDS church 

members living in Utah. Because of the law proscribing cigarette smoking, 

and the known association between cigarette smoking and lung cancer, 

there was considerable interest in determining if cancer rates (for lung as 

well as other cancers) were lower among the LDS. The first study, which 

The extensive collection of genealogical 

records that has been assembled over the 

years by the LDS church is housed in 

the Family History Library in Salt Lake 

City. The records are maintained by the 

Genealogical Society of Utah, a nonprofit 

organization established in 1894; they are 

open to the general public, Mormon and 

non-Mormon alike. Church members are 

encouraged to use the library’s resources 

to construct detailed family trees called 

pedigree charts. These contain the names 

of all of a given individual’s ancestors, 

going back at least three generations, 

and include the dates and places of each 

person’s birth and death. 

Brad Nelson—Nelson-Bohart & Associates 
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Microfilm copies of all of the LDS 

church’s genealogical records are stored 

in an immense rock-cut vault in Little 

Cottonwood Canyon, east of Salt Lake 

City. This vast underground archive 

houses the equivalent of more than two 

billion pages of records. 

was under the direction of this author (and published in the New England 

Journal of Medicine in 1976), serves as an example of the many others 

that have since been conducted through the use of the records of the 

Genealogical Society of Utah. 

Since 1966 every new case of cancer occurring in Utah has been 

identified and registered by a state cancer registry. In the author’s 1976 

study, the records of this Utah Cancer Registry were compared (by church 

personnel) against the membership records of the LDS church. The pro¬ 

cess of record matching was done originally by hand but subsequently by 

a computer algorithm. It involved associating the names of about 80,000 

Utahans known to have had cancer with the more than one million individ¬ 

uals in the church’s genealogical files. Since neither of these two sets of 

records shares a unique number that could be matched—for example, a 

Social Security number—the computer had to examine each name in both 

files and also the birth dates and other information in order to determine 

if the two records identified the same individual. Because the church is 

concerned with protecting the confidentiality of members’ records, after 

the linking was completed, all information that could identify a specific 

person was removed. 

Since its founding Salt Lake City—and subsequently all outlying settle¬ 

ments—has been divided into units called wards. These are geographic 

and administrative districts similar to parishes. Each church member is also 

recorded as a member of his or her ward. The data from each ward provide 

an accurate count of the number of church members living within a specific 

area. Annually the number of members in each ward is reported to church 

headquarters, providing a count by geographic area of the LDS population. 

Combining the information from the linked cancer registry and genealog¬ 

ical records and the LDS population count provided the rates of cancer for 

LDS in the state of Utah. Subtracting the LDS cancer cases from the total 

number of cases reported in Utah, and the LDS population from the total 

population of the state, produced the rates of disease in the LDS and non- 

LDS living in Utah. These rates were adjusted so that any differences in age 

between the two population groups would not influence the survey results. 

Strikingly low Mormon cancer rates 

Between 1967 and 1975 there were 12,175 new cases of cancer (of all 

types—with the exception of nonmelanotic skin cancer, which is not re¬ 

portable) in the LDS population of Utah. On the basis of cancer rates for the 

rest of the U.S., more than 16,000 cases would have been expected. The 

rate in the LDS was 74.3%—or nearly three-fourths—of the overall U.S. 

cancer rate. Much of this difference was accounted for by the lower pro¬ 

portion of cigarette smokers among the LDS. For example, among church 

members cancer of the lung, the cancer that has the strongest association 

with cigarette smoking, occurred at a rate that was approximately one-third 

of that expected in the U.S. population in general. 

The number of cases of cancer of the uterine cervix (cervical cancer) was 

also smaller than expected in the LDS population. The incidence of cervical 

cancer was about 45% lower among LDS women than among women 
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living elsewhere in the U.S. In 1976, when the original study was done, 

cervical cancer was not believed to be related to cigarette smoking. Further, 

because most of the large follow-up studies of smokers had not included 

women, there were no data on the association between smoking and the 

development of cervical cancer. Since 1983, however, when the author’s 

original study was published, more detailed studies in Utah and elsewhere 

have established the fact that this malignancy is indeed associated with 

cigarette smoking. But merely to note an association between two factors, 

such as smoking and the development of cervical cancer, is not necessarily 

to determine a cause-and-effect relationship. A major barrier to a more 

conclusive demonstration of causality was the fact that the cells of the 

uterine cervix are never actually exposed to cigarette smoke. This same 

point had been raised in the 1960s, when follow-up studies of smokers 

found them to be at increased risk for cancers of the kidneys and pancreas. 

It was later established that both of these organs concentrate and secrete 

tobacco products carried by the bloodstream and are thereby indirectly 

exposed to the carcinogenic properties of tobacco smoke. In 1985 work 

by Nancy Haley of the American Health Foundation in Valhalla, New York, 

established the fact that many of the chemicals in cigarette smoke enter 

the bloodstream through the lungs and are secreted by the cells lining the 

female genital tract. This observation provided a plausible explanation for 

the decreased risk of cancer of the uterine cervix seen in LDS women. 

The pedigree chan of one member of the 

author’s family, shown below, indicates 

that the author is the youngest of six 

children, all of them sons. Like many 

other Utah Mormons, the Lyons are 

descended from settlers who moved to 

the United States from Great Britain 

and Scandinavia. 
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Since 1972 epidemiologists at the 

University of Utah and elsewhere have 

taken advantage of the records maintained 

by the Genealogical Society of Utah to 

study the incidence of disease in the LDS 

and non-LDS populations of the state. 

The Mormons are of particular interest 

to medical scientists because of religious 

practices that influence their life-style 

and habits—e.g., abstention from the 

use of alcohol and tobacco. ,45 a result 

of these practices, the LDS tend to have 

strikingly lower rates of most cancers 

(graph, opposite page). One exception to 

this rule is the incidence of cancer of the 

lip, which is higher in Utah—in which a 

large proportion of the population ski— 

than in the rest of the U.S. High rates 

of lip cancer are seen in both LDS and 

non-LDS. Since this form of cancer 

is related to exposure to sunlight, the 

higher rates are attributed in part to the 

especially intense ultraviolet light that is 

reflected off the snow-covered slopes in 

Utah, to which skiers are exposed. 

Paul Damien—Tony Stone Worldwide 

In the 1976 study other cancers that occurred at rates well below those 

expected and that were not associated with cigarette smoking were can¬ 

cers of the stomach, colon (large intestine), rectum, and female breast. The 

lower rates of breast cancer are partially explained by the earlier age at first 

pregnancy of women church members as compared with non-LDS women. 

(Many factors appear to be associated with increased risk of breast cancer, 

including diet and family history of the disease. Women who have their 

first child relatively early in their lives have lower rates of breast cancer 

than women who delay childbearing or are childless.) No explanation has 

been found for the lower rates of cancers of the digestive tract in the 

LDS population. 

Gary Brettnacher—Tony Stone Worldwide 

Skin and prostate cancers—exceptions to the rule 

Two cancers were found to occur more often in Utah than in the U.S. as a 

whole. These were cancer of the lip, a cancer related to excess exposure to 

sunlight, and cancer of the male prostate gland. There was little difference 

in incidence between church members and nonmembers. The researchers 

were unable to explain the apparently higher than average rates of prostate 

cancer in men who live in Utah. And although the incidence of lip cancer 

is known to rise with increased exposure to sunlight, the risk for people 

living in Utah is so disproportionately large (more than three times that seen 

in other areas of the U.S.—or even when compared only with neighboring 

Colorado) that some other explanation must be considered. It may be that 

the large proportion of the Utah population who ski receive much greater 

sunlight exposure—from very intense ultraviolet rays reflected off snow— 

than skiers in other areas of the United States. 

Another study of cancer in the LDS, conducted by epidemiologists at the 

University of Utah (published in August 1982 in the American Journal of 

Epidemiology by J.W. Gardner and this author), examined fatal cancers oc¬ 

curring in adult LDS church members between 1966 and 1970. There were 

1,819 cancer cases among men and 1,561 cancer cases among women 

during this five-year interval. The study examined cancer risk among those 

who were active participants in the LDS church compared with those who 
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were not. The investigators made the basic assumption that an individual’s 

level of religious participation would correlate with his or her adherence to 

the Mormon life-style and observance of the tenets of the Word of Wisdom. 

They used data from the records of deceased church members to classify 

individuals as to their participation in the church. A similar study of about 

12,000 LDS church members living in California (conducted by James E. 

Enstrom of the University of California at Los Angeles and published in the 

Journal of the National Cancer Institute, December 1989) obtained informa¬ 

tion directly from church members by questionnaires sent out in the mail. 

Both of these studies found that LDS who were actively involved in the 

church—and thus more likely to abstain from smoking—had much lower 

rates of lung cancer. Other cancers associated with tobacco use (e.g., oral 

cancers and cancer of the larynx, esophagus, and urinary bladder) were 

also much lower in the more active group. 

Cancer in Utah 
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One study conducted by the 

epidemiologists at the University of Utah 

examined cancer risk among LDS who 

were active participants in the church 

compared with those who were not, on the 

assumption that the level of participation 

would correlate with adherence to the 

church's prohibitions against smoking 

and drinking. The researchers found that 

those who were actively involved had 

significantly lower rates of lung cancer 

and several other cancers known to be 

associated with tobacco use. 

Many benefits of abstinence 

The adverse effects of tobacco and alcohol on the human body are not 

limited solely to their potential as carcinogens. One of the surprising find¬ 

ings from the early studies of cigarette smokers (the long-running study of 

British physicians and a 1966 study of U.S. veterans) was that smokers 

were at higher risk than nonsmokers of dying of heart disease. Over the 

past 15 years it has also been documented that women who smoke during 

pregnancy have smaller than average babies, who are thus more likely to be 

unhealthy or die within their first year of life. The adverse effects of alcohol 

have, of course, been well known for some time. They include increased 

risk of accidental death and, in those who drink excessively, death from 

cirrhosis of the liver. Women who drink even moderately during pregnancy 

increase their risk of giving birth to babies with the specific congenital 

malformations known as fetal alcohol syndrome. 

Cancer rates and adherence to Mormon life-style 

Joseph L. Lyon 



By linking death certificates for specific causes to the membership 

records of deceased LDS church members, researchers have also exam¬ 

ined the risk of heart disease, stroke, and cirrhosis of the liver among the 

LDS. These studies show that LDS in Utah are about 40% less likely than 

their non-LDS neighbors or others living elsewhere in the U.S. to die of a 

heart attack. Smoking, however, is only one of several factors involved in 

the development of heart disease, and the fact that most church members 

are nonsmokers does not completely account for this difference in deaths 

from heart attack. Other possible explanations may be that church mem¬ 

bers exercise more regularly or that fewer of them are obese. IThe LDS experience slightly fewer deaths from strokes than the rest 

of the population. This is one area where the health code of the church 

confers little protection. Cigarette smoking is probably only a weak factor 

in the causation of death from strokes, and alcohol consumption—except 

for binge drinking—also is not closely correlated with stroke mortality. 

As expected, the LDS were shown to have lower rates of death from cir¬ 

rhosis of the liver. This finding undoubtedly reflects the habit of abstention 

from alcohol among LDS who observe the church’s health code. 

It has been suggested that because of the contributing effects of air 

pollution, people who live in cities have higher rates of death from lung 

disease than people in rural areas. The effects of cigarette smoking in 

conjunction with air pollutants have not been well evaluated. Members of 

the LDS church were shown to have the same lung cancer rates whether 

they lived in urban or rural areas of the state, but the same was not true for 

nonmembers living in Utah. Among the latter, lung cancer rates were nearly 

twice as high in urban areas as in rural ones. This finding suggests that 

the harmful effects of cigarette smoking exacerbate the ill effects of urban 

air pollution and that the cessation of cigarette smoking is likely to be more 

beneficial in reducing lung cancer rates than the cleaning up of polluted air. 

Brad Nelson—Nelson-Bohart & Associates 

Attending a reunion in Midvale, Utah, 

in the summer of 1990, a few members 

of one large Mormon family take time 

to look over documents that show how 

they are related. These traditional 

gatherings of extended Mormon families 

have provided epidemiologists with 

unique opportunities to interview large 

numbers of related individuals in their 

pursuit of a better understanding of how 

familial factors influence the development 

of disease. 



In order to evaluate the effects of cigarette 

smoking and air pollution on the 

development of lung cancer, researchers 

compared the incidence of lung cancer in 

LDS (presumed to be nonsmokers) and 

non-LDS living in urban and rural areas 

of Utah. They found that the cancer rate 

was about the same for church members, 

regardless of where they lived. Among 

non-Mormons, however, lung cancer 

rates were nearly twice as high in city 

dwellers as in those from rural areas. 

The investigators concluded that smoking 

probably exacerbates the harmful 

effects of air pollution. 

Smoking, air pollution, and lung cancer 

male female 

% LDS □ non-LDS 

Joseph L. Lyon 

Do the Mormons perhaps enjoy better health than non-Mormons because 

church members have a built-in, hereditary resistance to heart disease and 

some cancers? Several studies have addressed this question and found that 

it is not so. The health of LDS church members living in California, Hawaii, 

and New Zealand has also been studied by epidemiologists. In Hawaii and 

New Zealand large numbers of church members are of Polynesian, rather 

than European, ancestry, yet they enjoy the same health benefits as are 

found among the LDS in Utah. This finding seems to confirm the view that 

the protection from certain diseases among the LDS is conferred by life¬ 

style rather than genetics. 

Very few epidemiological studies have examined the possible health 

risks of coffee and tea drinking. One of the difficulties of research on 

coffee is that a large proportion of people who drink coffee are cigarette 

smokers, and disentangling the effects of coffee from those of cigarettes 

has been difficult. Studies of other population groups in the U.S. have 

found that coffee drinkers are at increased risk of dying from heart attacks 

and pancreatic cancer. No studies have been done in Utah to determine 

whether the low incidence of deaths from heart disease among the LDS 

can be partly explained by their tendency to abstain from coffee drinking. 

Pancreatic cancer rates are also about 40% lower among the LDS than in 

the rest of the U.S., and a recent study in Utah did confirm an association 

between coffee drinking and this disease. 

Gardner’s discovery: a rare cancer in LDS families 

Studies that seek to determine the contribution of heredity to any par¬ 

ticular disorder rely on the compilation of accurate information about the 

occurrence of specific medical conditions in relatives of a person who has 

the disease in question. Generally one individual is identified as having an 

unusual illness, or there is evidence that the illness is present in several 

family members of an individual who has the disease. The genetic epidemi¬ 

ologist must then begin by identifying all the members of that individual’s 

immediate family and determining if any of them has the disease. If more 

family members are affected than would be expected on the basis of sta¬ 

tistical probabilities, the investigator may then look for disease in cousins, 

uncles, aunts, great-uncles, and great-aunts of the affected individual. This 

kind of investigation can be extremely time consuming. Most people do not 

know offhand the names of all of their cousins, especially second or third 

cousins, or remember accurately the names of great-grandparents and their 

various siblings. Often many or all of the members of the older generation 

have already died. 

One excellent example of a study of an inheritable disease that proved 

the value of the church’s genealogical records was the identification of a 

rare genetic syndrome called Gardner’s disease. This is a condition charac¬ 

terized by multiple abnormal growths, known as polyps, in the colon, which 

develop when individuals are in their thirties. People with the disorder also 

get abnormal bony growths, called exostoses, on the roof of the mouth. 

The polyps, if not removed surgically, eventually develop into a fatal cancer. 

The syndrome was first identified in the 1940s by Eldon J. Gardner, a 
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geneticist then working at the University of Utah. Gardner became inter¬ 

ested when a student told him about a family in which many had died of 

cancer before age 50. He then contacted the family and began constructing 

the pedigree. This entailed interviewing all living family members and then 

checking the information against church genealogy records. Using these 

records, Gardner was also able to expand the pedigree to include distant 

family members not known to the original family. It was also necessary for 

him to confirm the cause of death in each case to more precisely determine 

the actual medical problems that led to the death. It took him about four 

years to collect and confirm the necessary data. 

Once Gardner had constructed the complete pedigree and had deter¬ 

mined accurate dates of birth and death and causes of death, it was clear 

to him that the family was suffering from an unusually high number of 

deaths from colon cancer. Further investigation identified the more subtle 

features of the syndrome, including polyps, exostoses, and certain benign 

growths of the skin. The identification of Gardner’s syndrome demonstrated 

the usefulness of this kind of genetic study and also some of the problems. 

The main limitation was the availability of information about family members 

and their causes of death. Clearly, to facilitate studies of diseases that 

might be inherited, better data were needed. 

Uncovering cancer “clusters” 

Since 1894 the church had been promoting genealogical research to further 

the goal of baptizing the ancestors of church members who lived before 

the founding of the Mormon religion. In the 1960s, with the advent of 

fairly sophisticated data processing systems, the church requested that 

each member construct a pedigree chart and a family-group sheet going 

back four generations. Beginning in 1974 these family-group sheets (which 

contain the names of each ancestor, his or her spouse, and all of their 

children) were obtained from the Genealogical Society of Utah and entered 

into a computer data base. The project was funded by the National Cancer 

Institute (NCI) and was under the direction of Mark Skolnick, a population 

geneticist. It involved the inputting of over 1.2 million names of individuals, 

most of whom had lived in Utah from 1847 onward. 

After the names were entered into the data base, substantial work was 

required for linking the files so that, for example, a great-grandfather in 

one family could be associated with his siblings and their spouses and the 

descendants of those marriages traced. These records were then linked 

to the records of cancer cases identified by the Utah Cancer Registry. 

Because the state cancer registry had begun registering cases only in 

1966, this step of the process covered only members of the present gen¬ 

eration. Once this process had been completed, the data were analyzed to 

determine whether there were certain family groups in which more cancers 

occurred than would be expected. Researchers were surprised to discover 

that cancer of the prostate gland, a malignancy that occurs only in men, 

demonstrated the strongest familial clustering. In one family all five of the 

brothers had suffered from this disease. Up to this time, prostate cancer 

had not been believed to run in families. Subsequent studies in Utah and in 
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In his now-classic study “Cancer of the 

Digestive Tract in One Family Group" 

(1950), geneticist Eldon J. Gardner 

(above) made use of the LDS genealogical 

records to trace several generations of a 

family in which many suffered from a rare 

genetic syndrome—subsequently named 

Gardner’s disease—-that predisposed 

them to developing colon cancer. (Below) 

Mark Skolnick (right) and Randall Burt, 

population geneticists at the University 

of Utah, examine the pedigree of a large 

LDS family with a heritable condition 

similar to that described by Gardner, 

also leading to an increased risk of 

colon cancer. 

Brad Nelson, University of Utah Medical Illustrations 

and Photography 



Medical scientists have long known 

that some diseases “run in the family." 

They have been aided in studying such 

conditions not only by Mormons in Utah 

but also by other culturally cohesive 

or genetically isolated groups in whom 

the transmission of a disorder from 

one generation to another can readily 

be traced. The smiling youngsters at 

right are members of one huge extended 

family in Venezuela that has made an 

enormous contribution to the search for 

the gene that causes Huntington's disease, 

a progressive—and inevitably fatal— 

neurological disorder. (Below) Amish 

families in rural Pennsylvania, who have 

for generations married within their 

own community, constitute a genetically 

distinct population that has allowed 

researchers to gain insight into a 

number of inherited conditions: e.g., 

several forms of dwarfism. 

Steve Elmore—Tony Stone Worldwide 

Steve Uzzell 

other areas of the country, however, have confirmed the observation that 

there is a familial predisposition to prostate cancer. This finding suggests 

that there may be specific genes that, if inherited, increase a man’s risk for 

developing prostate cancer. It could also mean that common environmental 

factors, such as diet, shared by family members early in life are important 

determinants of prostate cancer risk. 

This NCI-funded project also confirmed the observation made in many 

earlier studies that breast cancer in women also tends to cluster in families. 

It has been generally assumed that this phenomenon reflects a genetic pre¬ 

disposition, but common environmental factors shared by sisters and their 

mother have not yet been studied. It is possible that a strong nongenetic 

risk factor—for example, older age at first pregnancy—could also run in 

a family and be mistaken for an inherited gene. This same study yielded 

evidence that other common cancers, such as cancer of the colon, also 

might cluster in families. 

Additional studies in Utah have followed the approach used by Gardner 

but have been facilitated by the computerization of family-group sheets and 

death certificates. Another form of hereditary colon polyps that leads to 

increased risk of colon cancer was identified by Randall Burt, Lisa Cannon- 

Albright, and colleagues at the University of Utah in 1988. Initially, the 

researchers had discovered three individuals, all close relatives, who were 

suffering from the same type of colon cancer. Family members were con¬ 

tacted, and a pedigree of the extended family was constructed. The records 

maintained by the Genealogical Society of Utah facilitated this process, 

helping to identify distant cousins and confirming birth and death dates. 

This pedigree now contains more than a thousand individuals. Physicians 

have examined a large number of them and found that they have a higher 

than expected incidence of colon polyps, which, if not removed, have the 

potential to become cancerous. The pattern of inheritance is different from 

that seen in Gardner’s syndrome, and fewer family members are affected 

than in those families with the gene for Gardner’s syndrome. Further studies 
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of this very large family are now under way to better characterize the mode 

of inheritance and, if possible, to identify and locate the gene responsible 

for this condition. 

Heart disease: an experiment in prevention 

Deaths from cardiovascular disease in LDS families have also been stud¬ 

ied. By reviewing the death certificates for the state of Utah, investigators 

from the University of Utah identified persons who had died of a heart 

attack before age 55. Contact was then made with family members of the 

deceased, and pedigrees were constructed. These pedigrees were then 

linked to determine if distant cousins shared a common ancestor who might 

have contributed a gene that predisposed them to early death from a heart 

attack. Some families were identified as having an inherited tendency to 

die of heart disease. Thorough investigations of these families followed. 

Family members were asked to go to a clinic and to submit to a complete 

physical examination, electrocardiography, and blood testing for cholesterol 

and other blood lipid levels. Very high levels of serum cholesterol were 

found in younger members of some of the high-risk families. Given the 

known association of coronary heart disease with increased levels of serum 

cholesterol, this finding was considered to be the reason for the prepon¬ 

derance in these families of early deaths from heart attacks. 

In a subsequent step of the investigation, family members received 

dietary counseling to determine if dietary intervention could influence the 

inherited tendency for high cholesterol levels. The researchers were able 

to demonstrate that it was possible to lower cholesterol levels by dietary 

means in people at high risk of dying of a heart attack. This accomplishment 

suggests that the inherited tendency toward heart attacks operates through 

well-established nongenetic risk factors (e.g., diet, cigarette smoking) and 

While the Mormons of Utah may not be 

unique in having contributed to medical 

science, there is at least one respect 

in which they stand out from other 

groups that have helped to advance the 

understanding of human disease—-the 

extraordinary spirit of cooperation they 

bring to such enterprises. Through their 

willing participation in epidemiological 

studies, LDS families have benefited not 

only themselves but the “human family" 

as a whole. 



that changes in an environmental factor such as diet can decrease the risk 

of heart disease in an individual with a genetic predisposition. 

Willing cooperation in medical research 

The Mormon population of Utah is by no means the only distinctive group 

to be studied by epidemiologists. Almost any geographically or culturally 

isolated population that has encouraged intermarriage within the group is 

fertile ground for the study of both environmental and genetic factors that 

influence the incidence of disease. Seventh-day Adventists, who, like the 

Mormons, are urged to abstain from alcohol and tobacco, but who follow 

a vegetarian diet as well, have proved to be a veritable gold mine of 

information for epidemiologists. Among the many findings in one study of 

Adventists living in California was that, on average, they live seven years 

longer than other Americans and have low rates of each of the 10 disorders 

that are the leading causes of death in the U.S. One Canadian Mennonite 

community in which virtually all members trace their descent to a few com¬ 

mon ancestors has an unusually high incidence of the neurological condition 

known as Tourette syndrome; further studies of these families may en¬ 

able researchers to identify genes responsible for the disorder. Geneticists 

studying the Amish have found that two unusual forms of dwarfism occur 

with unexpected frequency in this highly inbred population. 

In at least one respect, however, the Mormons of Utah are, if not unique, 

at least outstanding. This characteristic is their willingness to cooperate 

with medical researchers. When called upon by doctors to participate in 

exhaustive physical examinations and blood drawing, large numbers of 

LDS generally come forward. The response rate when epidemiologists 

seek participants for studies runs as high as 90%, even for individuals 

who are only distant cousins of a family being studied. Summer family 

reunions, a common occurrence among large LDS families in Utah, have af¬ 

forded investigators unprecedented opportunities to interview many related 

individuals and to draw hundreds of blood specimens on the spot. The 

attitude of cooperation even seems to have affected the non-Mormon pop¬ 

ulation of Utah; when asked to participate in medical studies as controls, 

80-90% of those contacted willingly show up to answer questions and 

submit themselves to all kinds of medical tests. In most medical research 

the participation rate of control subjects selected randomly from the general 

population runs about 40-60%. 

Many observers have made attempts to characterize the Mormon “group 

personality.” One social anthropologist who undertook to do so is John 

L. Sorenson of Brigham Young University, Provo, Utah. Sorenson noted, 

among other characteristics, that Mormons tend to be pragmatic, like to 

do things as a group, and wish generally to be thought well of by each 

other and by the world at large. It is always risky to make sweeping 

generalizations about a group of individuals, no matter how cohesive, but 

some combination of the traits observed by Sorenson may well explain 

the extraordinary willingness of the LDS of Utah to participate in medical 

research that, as it continues, will likely benefit not only themselves but 

all of humankind. 
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From the 1990 
Printing of Encyclopaedia Britannica 
The purpose of this section is to introduce to con¬ 
tinuing Medical and Health Annual subscribers se¬ 
lected Macropcedia articles or portions of articles that 
have been completely revised or rewritten in the 
most recent edition of the Encyclopaedia Britannica. 
It is intended to update the Macropcedia coverage of 
topics concerning medicine or health, and it offers a 
longer and more comprehensive treatment than can 
be accomplished by the Annual’s yearly review of re¬ 

cent developments in various medical specialties and 
allied health fields. 
The articles chosen from the 1990 Britannica print¬ 

ing are Human Emotion and Personality. Both 
are the work of distinguished scholars and represent 
the continuing dedication of Encyclopedia Britan¬ 
nica to bringing texts that provide authoritative in¬ 
terpretation and examination of timely issues to the 
general reader. 

Human Emotion 
An emotion, as it is commonly known, is a distinct 

feeling or quality of consciousness, such as joy or 
sadness, that reflects the personal significance of an 

emotion-arousing event. In modem times the subject of 
emotion has become part of the subject matter of sev¬ 
eral scientific disciplines—biology, psychology, psychiatry, 
anthropology, and sociology. Emotions are central to the 
issues of human survival and adaptation. They motivate 
the development of moral behaviour, which lies at the 
very root of civilization. Emotions influence empathic and 
altruistic behaviour, and they play a role in the creative 
processes of the mind. They affect the basic processes 
of perception and influence the way humans conceive 
and interpret the world around them. Evidence suggests 
that emotions shape many other aspects of human life 
and human affairs. Clinical psychologists and psychiatrists 
often describe problems of adjustment and types of psy¬ 

chopathology as “emotional problems,” mental conditions 
that an estimated 1 in 3 Americans, for example, suffers 
from during his or her lifetime. 
The subject of emotion is studied from a wide range 

of views. Behaviorally oriented neuroscientists study the 
neurophysiology and neuroanatomy of emotions and the 
relations between neural processes and the expression and 
experience of emotion. Social psychologists and cultural 
anthropologists study similarities and differences among 
cultures by the way emotions are expressed and conceptu¬ 
alized. Philosophers are interested in the role of emotions 
in rationality, thought, character development, and values. 
Novelists, playwrights, and poets are interested in emo¬ 
tions as the motivations and defining features of fictional 
characters and as vehicles for communicating the meaning 
and significance of events. 

The article is divided into the following parts: 

Definitions and humanistic background 
Definitions 
Humanistic background 

Literature 
Philosophy 

How psychology conceives emotions 
The importance of emotions 

Evolutionary-biological perspectives 
Psychological views 

Contemporary approaches to emotion 
Structures and processes of emotion activation 

Neural processes 
Physiological processes 
Cognitive processes 
Multimodal theory 

The structure of emotions 
The physiological component 

The expressive component 
The experiential component 

The functions of emotions 
Physiological functions 
Functions of emotion expressions 
Functions of emotion experiences 

Emotions and adaptation 
The regulation of emotions 

Changing views of emotion regulation 
Developmental processes in emotion regulation 
Other factors in emotion regulation 

Emotions, temperament, and personality 
Emotions and temperament 
Emotions and personality 
Continuity of emotion expressiveness 

Conclusion 
Bibliography 

The 
multilevel 
concept 

Definitions and humanistic background 

DEFINITIONS 

Emotion has been defined as a particular psychological 
state of feeling, such as fear, anger, joy, and sorrow. 
The feeling often includes action tendencies and tends to 
trigger certain perceptual and cognitive processes. Most 
experts agree that emotion is a causal factor or influence 
in thoughts, actions, personalities, and social relationships. 

The concept of emotion that will be developed here is a 
multiaspect, or multilevel, one, considering structure and 
functions at the levels of neurophysiology, emotion expres¬ 
sion, and emotion experience (feeling). It should be noted, 
however, that not all of the numerous definitions that 
can be found in emotion literature fit into this multilevel 
concept. The definitions, which reflect differences in the 

interests and theoretical orientations of the authors, can 
be reduced to three categories concerned with structure 
and three concerned with functions. The three structural 
categories are the three levels, or aspects, that are included 
in the multilevel concept. The first of these categories 
of definition focuses on the neurophysiological processes 
underlying or accompanying emotions, the second on ex¬ 
pression, or emotional behaviour, and the third on the 
subjective experience, or conscious aspect, of emotion. 
Of the three categories of definition related to functions, 

the first defines emotions in terms of their adaptive or 
disruptive influences. The second category defines emo¬ 
tion in terms of motivation and considers it as part of 
the same class of phenomena that contains physiological 
drives, such as-pain, thirst, and the need for elimination. 
The third category concerned with functions consists of 
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definitions that attempt to distinguish between emotion 
and other psychological processes. 

A multilevel definition of emotion essentially subsumes 
definitions that focus on one of the three structural 
categories of neural processes, expressive behaviour, and 
subjective experience, and elaborations and extensions of 
such a definition would consider concerns of the three 
categories related to functions. In summary, the foregoing 
consideration of the various categories of definitions sug¬ 
gests that a multilevel concept comes closest to a consensus 
viewpoint among emotion theorists and provides a way of 
resolving the complex issue of definition. Thus, a specific 
emotion is a particular set of neural processes that gives 
rise to a particular configuration of expressive behaviours 
and a particular feeling state or quality of consciousness 
that has both motivational and adaptive functions. Under 
some circumstances extremely intense emotion may be¬ 
come disruptive. 

Aristotle’s 
views 

James 
Joyce’s use 
of emotion 

HUMANISTIC BACKGROUND 

Orators, literary artists, and philosophers have recognized 
emotions as part of human nature since recorded history. 
Homer’s Iliad contains vivid descriptions of the emotions 
of the characters; the goddess Athena frequently goes 
among Agamemnon’s troops playing upon their emotions, 
attempting to allay their fears and bolster their courage 
for battle. Ancient philosophers discussed the emotions at 
length, and from these discussions it appears that the basic 
meanings of emotion concepts are timeless. For example, 
in the Rhetoric, Aristotle described the significance, causes, 
and consequences of the experiences of anger, fear, and 
shame in much the same way as contemporary writers. He 
observed that anger is caused by undeserved slight, fear by 
the perception of danger, and shame by deeds that bring 
disgrace or dishonour. His understanding of the relations 
among emotions also has a modern ring. In contrasting 
the young and the old, he said of the young, 

And they are more courageous, for they are full of passion and 
hope, and the former of these prevents them fearing, while the 
latter inspires them with confidence, for no one fears when 
angry, and hope of some advantage inspires confidence. 

Literature. The use of emotion words in literary works 
can be seen as serving several purposes. They help define 
the motivations and personalities of the characters in a 
play or novel, and they help the reader to understand 
and identify with characters and to experience vicariously 
their emotions. 

Shakespeare, for example, was a master at expressing 
emotion through his characters and eliciting emotions 
from the audience. His work also contains quite accu¬ 
rate descriptions of emotional expressions. An example in 
Henry V is the king’s effort to ready his soldiers for battle: 

Then imitate the action of the tiger; 
Stiffen the sinews, summon up the blood. 
Disguise fair nature with hard-favour’d rage: 
Then lend the eye a terrible aspect; 
Let it pry through the portage of the head 
Like the brass cannon; let the brow o’erwhelm it 
As fearfully as doth a galled rock 
O’erhang and jutty his confounded base. 
Swill’d with the wild and wasteful ocean. 
Now set the teeth and stretch the nostril wide. 
Hold hard the breath and bend up every spirit 

To his full height. 
(Act III, scene 1) 

In modern times James Joyce used emotion words and 
words with emotional connotation to powerful effect. In 
A Portrait of the Artist as a Young Man. much of Stephen 
Dedalus’ mood and character are revealed in a few lines 
describing a time when he was drinking with his cronies 
and trying to overcome his sense of alienation from his 

father: 

His mind seemed older than theirs: it shone coldly on their 
strifes and happiness and regrets like a moon upon a younger 
earth. . . . Nothing stirred within his soul but a cold and cruel 
and loveless lust. His childhood was dead or lost and with it 
his soul capable of simple joys, and he was drifting amid life 

like the barren shell of the moon. 

According to the literary critic Rosemarie Battaglia, the 
emotion-arousing words cold, cruel, loveless, dead, lost. 

and barren resonate with a sense of Stephen’s withdrawal 
from his social world. 

Other modern writers have made frank use of psycholog¬ 
ical concepts of emotion and emotion-related processes, 
particularly those introduced by Sigmund Freud. Thus, 
for example, the author’s characters may be motivated 
by unconscious processes, feelings they cannot label and 
articulate because the fundamental underlying ideation 
associated with the feelings has been repressed. 

Philosophy. Using Aristotle’s system of causal explana¬ 
tion, the 16th-century British philosopher John Rainolds 
defined emotion as follows: the efficient cause of emotions 
is God, who implanted them; the material cause is good 
and evil human things; the formal cause is a commotion 
of the soul, impelled by the sight of things; and the fi¬ 
nal cause is seeking good and fleeing evil. The American 
philosopher L.D. Green’s commentary on Rainolds’ thesis 
indicates that Rainolds was not faithful to Aristotle’s own 
discussions of emotion. 

One thing that Aristotle did advocate was moderation 
of emotions, allowing them to have an effect only at the 
right time and in the right manner. Rainolds noted that 
the Aristotelian thinker Cicero saw emotions as benefi¬ 
cial—fear making humans careful, compassion and sad¬ 
ness leading to mercy, and anger whetting courage. These 
thoughts about emotion are similar to those of some mod¬ 
ern theorists. 

For Rainolds, the emotions are the active, energizing 
aspects of human nature. Although the intellect exercises 
control over emotions, intellect can have no impact with¬ 
out emotion. Rainolds was specifically concerned with the 
effects of emotion on rhetoric, but he saw rhetoric as a 
principal means of influencing human behaviour and af¬ 
fairs. He believed that 

the passions [emotions] must be excited, not for the harm 
they do but for the good, not so they twist the straight but that 
they straighten the crooked; so they ward off vice, iniquity, 
and disgrace; so that they defend virtue, justice, and probity. 

Benedict de Spinoza in the 17th century described emo¬ 
tions in much the same way as Rainolds did, but he 
discussed them in relation to action rather than to lan¬ 
guage. He saw emotions as bodily changes that result in 
the amplification or attenuation of action and as processes 
that can facilitate or impede action. For Spinoza, emotion 
also included the ideas, or mental representations, of the 
bodily changes in emotion. 

The philosophers Blaise Pascal and David Hume re¬ 
versed Rainolds’ position by assuming the primacy of 
emotion in human behaviour. Hume said that reason is 
the slave of the passions (emotions), and Pascal observed 
in Pensees that “the heart has reasons that reason does 
not know.” Although Hume believed that passions (emo¬ 
tions) rule reason or intellect, he thought the dominant 
passion should be moral sentiment. Some contemporary 
psychologists trace morality to empathy and empathy to 
a number of discrete emotions, including sadness, sorrow, 
compassion, and guilt. 

Since Rainolds lectured on emotions at Oxford, philoso¬ 
phers have considered many questions related to emo¬ 
tions: Are they active or passive? Can they be explained 
by neurophysiological processes and reduced to material 
phenomena? Are they rational or nonrational? Are they 
voluntary or involuntary? Characterizing or categorizing 
emotions according to these dichotomies has resulted in 
yet other classifications or distinctions. 
Ultimately, emotion concepts resist definition by way of 

dichotomous distinctions. Emotions are generally active 
and tend to generate action and cognition, but extreme 
fear may cause behavioral freezing and mental rigidity. 
Emotion can be explained on one level in terms of neu¬ 
rochemical processes and on another level in terms of 
phenomenology. Emotions are rational in the sense that 
they serve adaptive functions and make sense in terms 
of the individual’s perception of the situation. They are 
nonrational in the sense that they can exist in the brain at 
the neurochemical level and in consciousness as unlabeled 
feelings that may be independent of cognitive-rational 
processes. Emotions are voluntary in that their expression 
in older children and adults is subject to considerable 
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modification and control via cognition and action, and 
willful regulation of expression may result in regulation 
of emotion experience. Emotions are involuntary in that 
an effective stimulus elicits them automatically, without 
deliberation and conscious choice. Nowhere is this more 
evident than in infants and young children, who have 
little capacity to modulate or inhibit emotion by means of 
cognitive processes. 

One contemporary American philosopher, Amelie O. 
Rorty, espouses a three-part causal history for emotions, 
which includes (1) the formative events in a person’s 
past, including the development of habits of thought, (2) 
sociocultural factors, and (3) genetically determined sensi¬ 
tivities and patterns of response. These are essentially the 
same factors that are recognized by psychologists, who fre¬ 
quently reduce the list to two: (1) experience as mediated 
by culture and learning and (2) genetic determinants that 
unfold with ontogenetic development. The first of these 
two causal factors indicates that individual differences in 
interpretations of an event or situation lead to different 
emotions in different persons. 

Some philosophers are concerned with the question of 
the rationality of emotion as judged on the basis of causes 
and consequences. One resolution is in terms of appropri¬ 
ateness: an emotion is appropriate if the reasons for it are 
adequate, regardless of the reasons against it. There may 
be a sense, however, in which emotions are intrinsically 
nonrational because they can come into a person’s con¬ 
sciousness without that person having considered all of the 
relevant reasons for them. In the final analysis, caution 
should be used in judging the rationality of emotions. 
Another contemporary philosopher, James Hillman, has 

been notably effective in using classical philosophical prin¬ 
ciples to explain emotions. He has delineated 12 ways that 
emotion has been conceptualized in philosophy and psy¬ 
chology. These include conceptions of emotion as a dis¬ 
tinct entity or trait, an accompaniment of instinct, energy 
for thought and action, a neurophysiological mechanism 
and process, mental representation, signal, conflict, dis¬ 
order, and creative organization. This philosopher found 
each of these conceptions incomplete or incorrect and 
returned to Aristotle’s system of four causes in an effort 
to integrate the information from each of the foregoing 
approaches to defining and studying emotions. 
For Hillman, the efficient cause of emotion, described 

psychologically, consists of conscious or unconscious men¬ 
tal representations (perceptions, images, or thoughts) and 
conflicts between physiological or psychological systems or 
between a person and the environment. The efficient cause 
described physiologically includes genetic endowment and 
the neurochemical and hormonal processes involved in 
emotion activation. Hillman stated that the material cause 
of emotion is energy. He argued that matter, the ultimate 
source of energy, is relative and that emotion, as the 
psychological aspect of general energy, is going on all the 
time and is a two-way bridge uniting subject and object. 

In considering the formal cause, one may see emotion as 
a pattern of neurophysiological and expressive behaviours 
and subject-object relations. Hillman concluded that, in a 
formal sense, emotion is a total pattern of the soul: 
Emotion is the soul as a complex whole, involving constitu¬ 
tion, gross physiology, facial expression in its social context 
as well as actions aimed at the environment. 

The final cause, or purpose, of emotion, according to 
Hillman, can be thought of in terms of what it achieves: 
survival (energy release, homeostatic regulation, and ac¬ 
tion on the stimulus and environment), signification (qual¬ 
ification of experience, expression, communication, and 
values), and improvement (emergence of energy into con¬ 
sciousness, facilitation of creative activity, and strength¬ 
ening of the organization of self and behaviour). Hillman 
integrated these various descriptions of final cause in the 
concept of change. Emotion occurs in order to actualize 
change; “emotion itself is change.” 

HOW PSYCHOLOGY CONCEIVES EMOTIONS 

In 1872, emotion studies received a boost in scientific 
status when Charles Darwin published his seminal treatise 
The Expressions of the Emotions in Man and Animals. 

Twelve years later, the American philosopher and psychol¬ 
ogist William James, one of the pioneers of psychology 
in the United States, published what was to become a 
famous and controversial theory of emotions. In it James 
proposed that an arousing stimulus (such as a poignant 
memory or a physical threat) triggers internal physiological 
processes as well as external expressive and motor actions 
and that the feeling of these physiological and behavioral 
processes constitutes the emotion. Thus, people are happy 
because they smile, sad because they cry, angry because 
they frown, and afraid because they run from danger. 

A few years later the Danish physician Carl Lange pub¬ 
lished a more constricted theory, maintaining that emotion 
is a function of the perception of changes in the visceral 
organs innervated by the autonomic nervous system. Al¬ 
though there were distinctively individual components in 
the theories of James and Lange, the theories became 
linked in the minds of psychologists and the combination 
became known as the James-Lange theory. 
The James-Lange theory was seriously challenged by the 

American physiologist Walter B. Cannon, who showed 
that, among other things, animals whose viscera were sepa¬ 
rated from the central nervous system still displayed emo¬ 
tion expression. Cannon contended that bodily changes 
were similar for most kinds of emotions, whereas the 
James-Lange theory implied a different bodily pattern of 
response for different emotions. The James-Lange theory 
has remained a more or less permanent fixture in behav¬ 
ioral science nevertheless, and most psychology textbooks 
summarize the theory and Cannon’s criticisms of it. Some 
theories of emotion are classified as neo-Jamesian, and 
most theories can be identified or classified on the basis 
of their similarities and differences with the landmark 
James-Lange theory. 

Psychological theories of emotion can be grouped into 
two broad categories—biosocial and constructivist. Al¬ 
though this system of categorization is an oversimplifi¬ 
cation, it provides a way for the student of emotion to 
get a perspective on a particular theory. A contemporary 
textbook, for example, describes 20 psychological theo¬ 
ries of emotion, and there are many others that it does 
not consider. 

Many of the differences between the two categories of 
emotion theory stem from different assumptions regarding 
the relative importance of genetics and life experiences. 
Biosocial theories assume that emotions are rooted in 
biological makeup and that genes are significant determi¬ 
nants of the threshold and characteristic intensity level 
of each basic emotion. In this view, emotional life is a 
function of the interaction of genetic tendencies and the 
evaluative systems, beliefs, and roles acquired through ex¬ 
perience. Constructivist theories assume that genetic fac¬ 
tors are inconsequential and that emotions are cognitively 
constructed and derived from experience, especially from 
social learning. The constructivists' crucible for emotions 
is formed by the interactions of the person with the 
environment, especially the social environment. Thus, ac¬ 
cording to the constructivists, emotions are a function of 
appraisals, or evaluations, of the world of culture, and of 
what is learned. (For examples of both types of theory 
and some of the research generated by each, see below 
Contemporary approaches to emotion.) 

The importance of emotions 

The use of emotion concepts is common in literature 
and philosophy, as was discussed above, and there is 
widespread agreement among scientists that emotions are 
important in individual development, physical and men¬ 
tal health, and human relations. Experts in different dis¬ 
ciplines emphasize different reasons for the importance 
of emotions. 

EVOLUTIONARY-BIOLOGICAL PERSPECTIVES 

Darwin included emotions, in particular emotion expres¬ 
sions, in his studies of evolution. He considered continuity 
or similarity of expression in animals and human beings 
as further evidence of human evolution from lower forms. 
His finding that certain emotion expressions are innate 
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and universal was seen as evidence of the “unity of the 
several races.” Thus, the expressions, or the language of 
the emotions, provide a means of communication among 
all human beings, regardless of culture or ethnic origin. 

In his work The Expression of the Emotions in Man 
and Animals, Darwin made an explicit value judgment 
regarding the significance of emotion expressions: 

The movements of expression in the face and body, what¬ 
ever their origin may have been, are in themselves of much 
importance for our welfare. They serve as the first means of 
communication between the mother and infant; she smiles 
approval, and thus encourages her child on the right path, or 
frowns disapproval. We readily perceive sympathy in others 
by their expression; our sufferings are thus mitigated and our 
pleasures increased; and mutual good feeling is thus strength¬ 
ened. The movements of expression give vividness and energy 
to our spoken words. They reveal the thoughts and intentions 
of others more truly than do words, which may be falsified. 

From his studies of emotion expressions, Darwin con¬ 
cluded that some emotion expressions were due to the 
“constitution of the nervous system,” or our biologi¬ 
cal endowment. The implication is that these expressive 
movements are part of human nature and have played a 
role in survival and adaptation. Darwin thought other ex¬ 
pressions were derived from actions that originally served 
biologically adaptive functions (e.gpreparation for biting 
became the bared teeth of the anger expression). Although 
he noted that expressive movements may no longer serve 
biological functions, he made it quite clear that they serve 
critical social and communicative functions. 

PSYCHOLOGICAL VIEWS 

From the very beginning of scientific psychology, there 
were voices that spoke of the significance of emotions for 
human life. James believed that “individuality is founded 
in feeling” and that only through feeling is it possible 
“directly to perceive how events happen, and how work 
is actually done.” The Swiss psychiatrist Carl Gustav Jung 
recognized emotion as the primal force in life: 

But on the other hand, emotion is the moment when steel 
meets flint and a spark is struck forth, for emotion is the chief 
source of consciousness. There is no change from darkness to 
light or from inertia to movement without emotion. 

Psychologists did not rally to the Darwinian thesis on the 
evolutionary-adaptive functions of emotions in significant 
numbers until the 1960s. Several influential volumes fol¬ 
lowing this theme were published in the 1960s and ’70s. 
For example, the American psychologist Robert Plutchik 
echoed Darwinian principles in several of the postulates 
of his theory: emotions are present at all levels of animal 
life, and they serve an adaptive role in relation to survival 
issues posed by the environment. 

The American psychologist Silvin Tomkins believed that 
the emotions constitute the primary motivational system 
for human beings. He held that even physiological drives 
such as hunger and sex obtain their power from emotions 
and that the energizing effects of emotion are necessary to 
sustain drive-related actions. In this way, he argued that 
emotions are essential to survival and adaptation. 

Other theorists and researchers that follow the Darwinian 
principles of the survival value and adaptive value of 
emotions have emphasized their role in human develop¬ 
ment and in the development of social bonds, partic¬ 
ularly mother-infant or parent-child attachment. These 
researchers have shown that even the very young infant 
has a repertoire of emotion expressions translatable into 
messages calling for nourishment and affection, both es¬ 
sential ingredients of healthy development. The distress 
expression is the infant’s all-out cry for help, the sadness 
expression an appeal for empathy, and the smile an invi¬ 
tation to stimulating face-to-face interactions. (For discus¬ 
sion of empirical evidence of the importance of emotions 
in child development, social relations, cognitive processes, 
and mental health, see below The functions of emotion.) 

Contemporary approaches to emotion 

Contemporary psychologists are concerned with the ac¬ 
tivation, or causes, of emotion, its structure, or compo¬ 

nents, and its functions or consequences. Each of these 
aspects can be considered from both a biosocial and a 
constructivist view. On the whole, biosocial theories have 
been relatively more concerned with the neurophysiologi¬ 
cal aspects of emotions and their roles as motivators and 
organizers of cognition and action. Constructivists have 
been relatively more concerned with explaining the causes 
of emotion at the experiential level and cognition-emotion 
relations in terms of cognitive-linguistic processes. 

STRUCTURES AND PROCESSES OF EMOTION ACTIVATION 

The question of precisely how a particular emotion is 
triggered has been one of the most captivating and con¬ 
troversial topics in the field. To address the question 
properly, one must necessarily break it down into more 
precise parts. Emotion activation can be divided into three 
parts: neural processes, bodily (physiological) changes, and 
mental (cognitive) activity. 

While it is easy for people to think of things that make 
them happy or sad, it is not yet possible to explain precisely 
how the feelings of joy and sadness occur. Neuroscience 
has produced far more information about the processes 
leading to the physiological responses and expressive be¬ 
haviour of emotion than about those that generate the 
conscious experience of emotion. 

Neural processes. An emotion can be activated by 
causes and processes within the individual or by a combi¬ 
nation of internal and external causes and processes. For 
example, within the individual, an infection can cause 
pain, and pain can activate anger. 
The findings of neuroscience indicate that stimuli are 

evaluated for emotional significance when information 
from primary receptors (in the visual, tactual, auditory, or 
other sensory systems) travels along certain neural path¬ 
ways to the limbic forebrain. Scientific data developed by 
Joseph E. TeDoux show that auditory fear conditioning 
involves the transmission of sound signals through the au¬ 
ditory pathway to the thalamus (which relays information) 
in the lower forebrain and thence to the dorsal amygdala 
(which evaluates information). 

Evidence from neuroscience suggests that emotion acti¬ 
vated by way of the thalamo-amygdala (subcortical) path¬ 
way results from rapid, minimal, automatic, evaluative 
processing. Emotion activated in this way need not in¬ 
volve the neocortex. Emotion activated by discrimination 
of stimulus features, thoughts, or memories requires that 
the information be relayed from the thalamus to the neo- 
cortex. Such a circuit is thought to be the neural basis for 
cognitive appraisal and evaluation of events. 
This two-circuit model of the neural pathways in emotion 

activation has several important theoretical implications. 
The neurological evidence indicating that emotion can be 
activated via the thalamo-amygdala pathway is consistent 
with the behavioral evidence that very young infants re¬ 
spond emotionally to pain and that adults can develop 
preferences or make affective judgments in responding to 
objects before they demonstrate recognition memory for 
them. This suggests that in some instances humans may 
experience emotion before they reason why. 

It might be expected that in early human development 
most emotion expressions derive from automatic, subcor¬ 
tical processing, with minimal cortical involvement. As 
cognitive capacities increase with maturation and learning, 
the neocortex and the cortico-amygdala pathway become 
more and more involved. By the time children acquire 
language and the capacity for long-term memory, they 
may process events in either or both pathways, with the 
subcortical pathway specializing in events requiring rapid 
response and the cortico-amygdala pathway providing 
evaluative information necessary for cognitive judgment 
and more complex coping strategies. 

Physiological processes. Many theorists agree that feed¬ 
back from physiological activity contributes to emotion 
activation. There is disagreement over the kind of feed¬ 
back that is important. Some think that it is a visceral 
feedback—coming from the activity of the smooth-muscle 
organs such as the heart and stomach, which are inner¬ 
vated by the autonomic nervous system. Others believe 
that it is feedback from the voluntary, striated muscles, 
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especially of the face, which are innervated by the somatic 

nervous system. 
Cognitive processes. Constructivist theorists and re¬ 

searchers have been concerned with the causes of emotion 
at the cognitive-experiential level and with the relations 
between cognitive processes and emotion. This research 
has focused on two topics: the relations between appraisals, 
or evaluations, and emotions and the relations between 
causal attributions and emotions. 

Magda B. Arnold was the first contemporary psycholo¬ 
gist to propose that all emotions are a function of one’s 
cognitive appraisal of the stimulus or situation. She main¬ 
tained that before a stimulus can elicit emotion it has to be 
appraised as good or bad by the perceiver. She described 
the appraisal that arouses emotion as concrete, immediate, 
undeliberate, and not the result of reflection. Her position 
was adopted and elaborated by others, some of whom 
assumed that cognitive activity, whether in the form of 
primitive evaluative perception or symbolic processes, is 
a necessary precondition of emotion. Biosocial and con¬ 
structivist theorists agree that cognition is an important 
determinant of emotion and that emotion-cognition rela¬ 
tions merit continued research. 

Research by the American psychologists Phoebe C. 
Ellsworth and Craig A. Smith on the relations between 
appraisals and specific emotions show that people tend 
to appraise situations in terms of elements such as pleas¬ 
antness, anticipated effort, certainty, responsibility, con¬ 
trol, legitimacy, and perceived obstacle. Researchers have 
found that each discrete emotion tends to be associated 
with a distinctive combination of appraisals. For example, 
a perceived obstacle (barrier to a goal) that is due to 
someone else’s responsibility is associated with anger, a 
perceived obstacle that is the person’s own responsibility 
is associated with guilt, and a perceived obstacle charac¬ 
terized by uncertainty is associated with fear. This study 
was based on subjects’ retrospective accounts of emotion- 
eliciting situations, and therefore the data cannot confirm 
the view that appraisal causes emotion. However, the as¬ 
sumption that emotion and appraisal are causally related 
seems reasonable. 
Another approach to explaining the causes of emotions is 

that of attribution theory. The central idea of this theory, 
according to the American psychologist Bernard Weiner, 
is that the perceptions of the causes of events can be 
characterized in three principal ways which affect many 
emotional experiences. The perceived causes of events 
(e.g., success and failure) are characterized by their locus 
(internal or external to the person), stability (a trait of 
the person or a temporary condition), and controllability 
(under the person’s control or not). 

Research has shown that different patterns of causal at¬ 
tribution are associated with different emotions, including 
anger, guilt, shame, and the more complex phenomena of 
pity, pride, gratitude, and hopelessness. Pity is attributed 
to the perception of uncontrollable and stable causes— 
people feel pity for a person who has an affliction due to 
a genetic defect or accident. Anger is attributed to exter¬ 
nal and controllable events—people feel anger when an 
affront or injury is caused by someone’s lack of concern 
or thoughtlessness. Guilt is attributed to the perception 
of internal and controllable causes—people feel guilt for 
wrongdoing they could have avoided. Children aged five 
to 12 understand the emotional consequences of revealing 
the causes of their actions; they know that their teachers 
might be angry at their failure if they have not tried hard 
enough and that teachers might feel pity for students who 
lack the ability to learn efficiently and perform well. 

Psychologists researching cognitive activation have stud¬ 
ied the relations between the ways people cope with 
stressful encounters and the emotions they experience af¬ 
ter their efforts to resolve the problems. In one study 
emotions were assessed by asking subjects to indicate the 
extent to which they experienced emotions on four scales: 
worried/fearful, disgusted/angry, confident, and pleased/ 
happy. Coping was assessed by subjective ratings on eight 
scales: confrontive coping (“stood my ground and fought”), 
distancing (“didn’t let it get to me”), self-control (“tried 
to keep my feelings to myself”), seeking social support 

(“talked to someone”), accepting responsibility (“criticized 
myself”), escape-avoidance (“wished the situation would 
go away”), planful problem solving (“changed or grew as 
a person”), and positive reappraisal. Four of these ways 
of coping were associated with the quality of emotion 
that followed the effort to cope. Planful problem solving 
and positive reappraisal tended to increase happiness and 
confidence and to decrease disgust and anger. Obversely, 
the subjects reported that confrontation and distancing 
techniques increased their disgust and anger and decreased 
their happiness and confidence. Because these data were 
retrospective, there can be no firm conclusion that a 
particular way of coping causes a particular emotion ex¬ 
perience. Nevertheless, the observed relations among ways 
of coping and subsequent emotion experiences are reason¬ 
able and in line with theoretical expectations. 

The controversy as to whether some cognitive process 
is a necessary antecedent of emotion may hinge on the 
definition of terms, particularly the definition of cogni¬ 
tion. If cognition is defined so broadly that it includes all 
levels or types of information processing, then cognition 
may confidently be said to precede emotion activation. If 
those mental processes that do not involve mental rep¬ 
resentation based on learning or experience are excluded 
from the concept of cognition, then cognition so defined 
does not necessarily precede the three-week-old infant’s 
smile to the high-pitched human voice, the two-month- 
old’s anger expression to pain, or the formation of the 
affective preferences (likes or dislikes) in adults. 

Multimodal theory. Evidence suggests that a satisfactory 
model of emotion activation must be multimodal. Emo¬ 
tions can, as indicated above, be activated by such pre- 
cognitive processes as physiological states, motor mimicry 
(imitation of another’s movements), and sensory processes 
and by numerous cognitive processes, including compar¬ 
ison, matching, appraisal, categorization, imagery, mem¬ 
ory, attribution, and anticipation. Further, all emotion 
activation processes are influenced by a variety of internal 
and external factors. 

THE STRUCTURE OF EMOTIONS 

In the discussion of the structure of emotions it is not 
always possible to ignore the function of emotions, which 
is discussed in the following section. The separation, 
however, is conducive to sorting out the complex field 
of emotions. 

Both biosocial and constructivist theories of emotions 
acknowledge that an emotion is a complex phenomenon. 
They generally agree that an emotion includes physiolog¬ 
ical functions, expressive behaviour, and subjective expe¬ 
rience and that each of these components is based on 
activity in the brain and nervous system. As noted above, 
some theorists, particularly those of the constructivist per¬ 
suasion, hold that an emotion also involves cognition, an 
appraisal or cognitive-evaluative process that triggers the 
emotion and determines or contributes to the subjective 
experience of the emotion. 
The physiological component. The physiological com¬ 

ponent of emotion has been a lively topic of research since 
Cannon challenged the James-Lange theory by showing 
that feedback from the viscera has little effect on emo¬ 
tional expression in animals. Cannon’s studies and criti¬ 
cisms were regarded by many as too narrow, failing to, 
among other things, consider the possible role of feedback 
from striated muscle systems of the face and body. 

Role of the nervous system. Since the popularization 
of the James-Lange theory of emotion, the physiological 
component of emotion has been traditionally identified as 
activity in the autonomic nervous system and the visceral 
organs {e.g., the heart and lungs) that it innervates. How¬ 
ever, some contemporary theorists hold that the neural 
basis of emotions resides in the central nervous system 
and that the autonomic nervous system is recruited by 
emotion to fulfill certain functions related to sustaining 
and regulating emotion experience and emotion-related 
behaviour. Several findings from neuroscience support this 
idea. Neuroanatomical studies have shown that the central 
nervous system structures involved in emotion activation 
can exert direct influences on the autonomic nervous 

Biosocial 
and con¬ 
structivist 
views 

Findings 
of neuro¬ 
science 



Emotion, Human 213 

Importance 
of facial 
expression 

system. For example, efferents from the amygdala to the 
hypothalamus may influence activity in the autonomic 
nervous system that is involved in defensive reactions. 
Further, there are connections between pathways innervat¬ 
ing facial expression and the autonomic nervous system. 
Studies have shown that patterns of activity in this system 
vary with the type of emotion being expressed. 

Roles of the brain hemispheres. There is some evidence 
that the two hemispheres of the brain are related dif¬ 
ferently to emotion processes. Early evidence suggested 
that the right (or dominant) hemisphere may be more 
adept than the left at discriminating among emotional 
expressions. Later research using electroencephalography 
elaborated this initial conclusion, suggesting that the right 
hemisphere may be more involved in processing negative 
emotions and the left hemisphere more involved in pro¬ 
cessing positive emotions. 
The expressive component. The expressive component 

of emotion includes facial, vocal, postural, and gestural 
activity. Expressive behaviour is mediated by phylogenet- 
ically old structures of the brain, which is consistent with 
the notion that they served survival functions in the course 
of evolution. 
Involvement of brain structures. Emotion expressions 

involve limbic forebrain structures and aspects of the pe¬ 
ripheral nervous system. The facial and trigeminal nerves 
and receptors in facial muscles and skin are required in 
expressing emotion and in facilitating sensory feedback 
from expressive movements. 

Early studies of the neural basis of emotion expression 
showed that aggressive behaviour can be elicited from a 
cat after its neocortex has been removed and suggested 
that the hypothalamus is a critical subcortical structure 
mediating aggression. Later research indicated that, rather 
than the hypothalamus, the central gray region of the mid¬ 
brain and the substantia nigra may be the key structures 
mediating aggressive behaviour in animals. 
Neural pathways of facial expression. Of the various 

types of expressive behaviour, facial expression has re¬ 
ceived the most attention. In human beings and in many 
nonhuman primates, patterns of facial movements consti¬ 
tute the chief means of displaying emotion-specific signals. 
Whereas research has provided much information on the 
neural basis of emotional behaviours (e.g.. aggression) in 
animals, little is known about the brain structures that 
control facial expression. 
The peripheral pathways of facial emotion expression 

consist of the seventh and fifth cranial nerves. The sev¬ 
enth, or facial, nerve is the efferent (outward) pathway; it 
conveys motor messages from the brain to facial muscles. 
The fifth, or trigeminal, nerve is the afferent (inward) 
pathway that provides sensory data from movements of 
facial muscles and skin. According to some theorists, it 
is the trigeminal nerve that transmits the facial feedback 
which contributes to the activation and regulation of emo¬ 
tion experience. The impulses for this sensory feedback 
originate when movement stimulates the mechanorecep- 
tors in facial skin. The skin is richly supplied with such 
receptors, and the many branches of the trigeminal nerve 
detect and convey the sensory impulses to the brain. 

The innateness and universality of emotion expressions. 
More than a century ago Darwin’s observations and cor¬ 
respondence with friends living in different parts of the 
world led him to conclude that certain emotion expres¬ 
sions are innate and universal, part of the basic structure 
of emotions. Contemporary cross-cultural and develop¬ 
mental research has given strong support to Darwin s 
conclusion, showing that people in literate and preliterate 
cultures have a common understanding of the expressions 
of joy, surprise, sadness, anger, disgust, contempt, and 
fear. Other studies have suggested that the expressions of 
interest and shyness and the feelings of shame and guilt 
may also be innate and universal. 
The experiential component. There is general agreement 

that various stimuli and neural processes leading to an 
emotion result not only in physiological reactions and ex¬ 
pressive behaviour but also in subjective experience. Some 
biosocial theorists restrict the definition of an emotion 
experience to a feeling state and argue that it can be acti¬ 

vated independently of cognition. Constructivist theorists 
view the experiential component of emotion as having a 
cognitive aspect. The issue regarding the relation between 
emotion feeling states and cognition remains unresolved, 
but it is widely agreed that emotion feeling states and 
cognitive processes are typically highly interactive. 

Emotion experiences, the actual feelings of joy, sadness, 
anger, shame, fear, and the like, do not lend themselves 
to objective measurement. All research on emotion expe¬ 
rience ultimately depends on self-reports, which are im¬ 
precise. There are few instances where feelings and words 
are perfectly matched. Yet, most students of emotions, 
whether philosopher or neuroscientist, ultimately want to 
explain emotion experience. 

The physiological structure of emotion experience. Lit¬ 
tle is known about the neural basis of emotion experience. 
Critical reviews have shown that there is little evidence to 
support the position that activity in the autonomic ner¬ 
vous system provides the physiological basis for emotion 
experience. However, there is some evidence to support 
the hypothesis that sensory feedback from facial expres¬ 
sion contributes to emotion experience. 

Cognitive models of emotion experience have influenced 
conceptions of the underlying neural processes. Explana¬ 
tions of emotions in terms of appraisal and attributional 
processes led some researchers to suggest that conscious 
experiences of emotions derive from the cognitive pro¬ 
cesses that underlie language. This led to the hypothesis 
that emotion experiences involve interactions between 
limbic forebrain areas and the areas of the neocortex that 
mediate language and language-based cognitive systems. 
However, this view does not take into account the possi¬ 
bility that emotions occur in preverbal infants and may 
be mediated in adults by unconscious or nonlinguistic 
mental processes, such as imagery. 
Action tendencies in emotion experiences. Both con¬ 

structivist and biosocial theorists have emphasized that 
emotions include action tendencies. The experience, or 
feeling, of a given emotion generates a tendency to act in 
a certain way. For example, in anger the tendency is to 
attack and in fear to flee. Whether a person actually at¬ 
tacks in anger or flees in fear depends on the individual’s 
methods of emotion regulation and the circumstances. 

THE FUNCTIONS OF EMOTIONS 

In academic discussions of the functions of emotions the 
focus is usually on the phenomenological, or experiential, 
aspect of emotions. For purposes of this discussion, how¬ 
ever, the functions of emotions are examined in terms 
of the three structural components—physiological, expres¬ 
sive, and experiential. 

Physiological functions. The functions of physiological 
activity that is mediated by the autonomic nervous system 
and that accompanies states of emotion can be consid¬ 
ered as part of the individual’s effort to adapt and cope, 
but, of course, physiological as well as cognitive reactions 
in extreme emotion usually require regulation (expressed 
through cognitive processes and expressive behaviour) in 
order for coping activities to be effective. For example, 
adaptation to situations that elicit a less extreme emotion 
such as interest require a quite different physiological and 
behavioral activity than do situations that elicit intense 
anger or fear. The heart-rate deceleration and quieting of 
internal organs that occur in interest facilitate the intake 
and processing of information, whereas heart-rate accel¬ 
eration in intense anger and fear prepares the individual 
to cope by more active means, whether through shouting, 
physical actions, or various combinations of the two. 

Functions of emotion expressions. Emotion expressions 
have three major functions: they contribute to the activa¬ 
tion and regulation of emotion experiences; they commu¬ 
nicate something about internal states and intentions to 
others; and they activate emotions in others, a process that 
can help account for empathy and altruistic behaviour. 

Role of expressions in emotion experiences. In The Ex¬ 
pression of the Emotions in Man and Animals Darwin 
clearly revealed his belief that even voluntary emotion 
expression evoked emotion feeling. He wrote: “Even the 
simulation [expression] of an emotion tends to arouse it 
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in our minds.” Thus, Darwin's idea suggested that facial 
feedback (sensations created by the movements of expres¬ 
sive behaviour) activate, or contribute to the activation 
of, emotion feelings. A number of experiments have pro¬ 
vided substantial evidence that intentional management 
of facial expression contributes to the regulation (and per¬ 
haps activation) of emotion experiences. Most evidence is 
related not to specific emotion feelings but to the broad 
classes of positive and negative states of emotion. There 
is, therefore, some scientific support for the old advice to 
“smile when you feel blue” and “whistle a happy tune 
when you’re afraid.” 

Darwin was even more persuasive when speaking specif¬ 
ically of the regulation of emotion experience by self- 
initiated expressive behaviour. He wrote: 
The free expression by outward signs of an emotion intensifies 
it. On the other hand, the repression, as far as this is possible, 
of all outward signs softens our emotions. 

Experiments by more contemporary researchers on moti¬ 
vated, self-initiated expressive behaviours have shown that, 
if people can control their facial expression during mo¬ 
ments of pain, there will be less arousal of the autonomic 
nervous system and a diminution of the pain experience. 

Role of expressions in communicating internal states. 
The social communication function of emotion expres¬ 
sions is most evident in infancy. Long before infants have 
command of language or are capable of reasoning, they 
can send a wide variety of messages through their facial 
expressions. Virtually all the muscles necessary for facial 
expression of basic emotions are present before birth. 
Through the use of an objective, anatomically based sys¬ 
tem for coding the separate facial muscle movements, it 
has been found that the ability to smile and to facially 
express pain, interest, and disgust are present at birth; the 
social smile can be expressed by three or four weeks; sad¬ 
ness and anger by about two months; and fear by six or 
seven months. Informal observations suggest that expres¬ 
sions indicative of shyness appear by about four months 
and expressions of guilt by about two years. 

The expressive behaviours are infants’ primary means of 
signaling their internal states and of becoming engaged in 
the family and larger human community. Emotion expres¬ 
sions help form the foundation for social relationships and 
social development. They also provide stimulation that 
appears to be necessary for physical and mental health. 

Role of expressions in motivating response. One- and 
three-day-old infants cry in response to other infants’ cries 
but not to a computer-generated sound that simulates 
crying. Infants as young as two or three months of age 
respond differently to different expressions by the mother. 
The information an infant obtains from the mother’s fa¬ 
cial expressions mediates or regulates a variety of infant 
behaviours. For example, most infants cross a modified 
“visual cliff” (an apparatus that was originally used in 
depth perception study, consisting of a glass floor that 
gives the illusion of a drop-off) if their mother stands 
on the opposite side and smiles, but none cross if she 
expresses fear. 

Facial expressions, particularly of sadness, may facilitate 
empathy and altruistic behaviour. Darwin thought facial 
expressions evoked empathy and concluded that expres¬ 
sion-induced empathy was inborn. Research has shown 
that, when mothers display sadness expressions, their in¬ 
fants also demonstrate more sadness expressions and de¬ 
crease their exploratory play. Infants under two years of 
age respond to their mother’s real or simulated expressions 
of sadness or distress by making efforts to show sympathy 
and provide help. 

Functions of emotion experiences. Psychologists who 
adopt a strong behaviourist position deny that emotion 
experiences are matters for scientific inquiry. In contrast, 
some biosocial theories hold that emotion feelings must 
be studied because they are the primary factors in or¬ 
ganizing and motivating human behaviour. According to 
these theories, most of the functions attributed to emotion 
expressions, such as empathy and altruism, are dependent 
on the organizing and motivating properties of underly¬ 
ing emotion feelings. Emotion experiences have several 
other functions. 

Research has shown that people in widely different lit¬ 
erate and preliterate cultures not only recognize basic 
emotion expressions but also characterize and label them 
with semantically equivalent terms. It seems reasonable to 
assume that the common feeling state of a given emotion 
generates the cues for the cognitive processes that result 
in universal emotion concepts. Of course, if researchers 
include contextual factors, such as societal taboos, in their 
description of an emotion experience, they then find dif¬ 
ferences across cultures. In any case, although the feeling 
of a given emotion, say fear, may be constant, people 
within and across cultures learn to be afraid of quite dif¬ 
ferent things and to cope with fear in different ways. 
Experiential influence on cognitive processes. Several 

lines of research have shown that induced emotion affects 
perception, learning, and memory. In one study, con¬ 
ducted by Carroll E. Izard and his students, subjects were 
made happy or angry and then shown happy and angry 
faces and friendly and hostile interpersonal scenes in a 
stereoscope. Happy subjects perceived more happy faces 
and friendly interpersonal scenes, and angry subjects per¬ 
ceived more angry faces and hostile interpersonal scenes. 
In this case, emotion apparently altered the basic percep¬ 
tual process. In another study subjects were made happy 
or sad and then given happy and sad information about 
fictional persons and later asked to give their impressions 
and make judgments about the fictional characters. Over¬ 
all, happy subjects reported more favourable impressions 
and positive judgments than did sad subjects. These stud¬ 
ies provide evidence for the common wisdom that happy 
people are more likely to see the world through rose- 
coloured glasses. 
Experiential facilitation of empathy and altruism. An 

extensive series of studies indicated that positive emotion 
feelings enhance empathy and altruism. It was shown by 
the American psychologist Alice M. Isen that relatively 
small favours or bits of good luck (like finding money in 
a coin telephone or getting an unexpected gift) induced 
positive emotion in people and that such emotion regu¬ 
larly increased the subjects’ inclination to sympathize or 
provide help. 
Experiential relation to increased creativity. Several 

studies have demonstrated that positive emotion facilitates 
creative problem solving. One of these studies showed that 
positive emotion enabled subjects to name more uses for 
common objects. Another showed that positive emotion 
enhanced creative problem solving by enabling subjects 
to see relations among objects that would otherwise go 
unnoticed. A number of studies have demonstrated the 
beneficial effects of positive emotion on thinking, mem¬ 
ory, and action in preschool and older children. 
Explanation of the functions of emotion experiences. 

There are two kinds of factors that contribute to the en¬ 
hancing effects of positive emotion on perception, learn¬ 
ing, creative problem solving, and social behaviour. Two 
factors, emphasized by cognitive-social theorists, are re¬ 
lated to cognitive processes. First, positive emotion cues 
positive material in memory, and, second, positive ma¬ 
terial in memory is more extensive than neutral and 
negative material. The second set of factors, emphasized 
by biosocia! theorists, are related to the intrinsic moti¬ 
vational and organizational influences of emotion and to 
the particular characteristics of the subjective experience 
of positive emotion. For example, these theorists maintain 
that the experience of joy is characterized by heightened 
self-esteem and self-confidence. These qualities of con¬ 
sciousness increase the receptibility to information and 
the flexibility of mental processes. Biosocial theorists con¬ 
sider that the positive emotion induced by experimental 
manipulations and experimental tasks includes the emo¬ 
tion of interest, which is characterized by curiosity and 
the desire to explore and learn. The concepts emphasized 
by biosocial and cognitive-social theories may be seen as 
complementary. 

EMOTIONS AND ADAPTATION 

The results of many of the experiments discussed above 
indicate that emotions have motivational and adaptive 
properties. Perhaps the most convincing demonstrations 
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of this come from studies showing that emotions influence 
perception, learning, and memory and empathic, altruis¬ 
tic, and creative actions. 

Some theorists have viewed emotions more negatively, 
seeing them as disorganizing and disrupting influences. 
Researchers in this tradition have also viewed emotions 
as transient, episodic states. These ideas were fueled by a 
research emphasis on “emergency emotions,” such as rage 
and panic. These researchers might agree that, although 
such emotions may serve an adaptive function under cer¬ 
tain circumstances, in many situations they can lead to 
behaviours that prove to be maladaptive and even fatal. 
As was indicated above, however, emotion expressions 
can serve critical functions in mother-infant communica¬ 
tion and attachment, and emotion experiences, or feeling 
states, facilitate learning and empathic, altruistic, and cre¬ 
ative behaviour. 

Although psychologists generally favour viewing emotions 
as having motivating, organizing, and adaptive functions, 
the conditions under which emotions become maladap¬ 
tive warrant further research. Extreme anger and fear can 
bring about large changes in the activities of internal or¬ 
gans innervated by the autonomic nervous system. When 
such arousal repeatedly involves the sympathetic nervous 
system and the hormones of the medulla of the adrenal 
gland, the individual may develop resistance to mental 
and physical disorders. When there is repeated arousal 
involving the sympathetic nervous system and the hor¬ 
mones of the cortex of the adrenal gland, the individual 
may experience adverse effects. 

Problems of adaptation and mental health can also be 
conceived as attributable not to the emotions but to the 
way a person thinks and acts. For example, if a person de¬ 
cides to break a moral code and consequently feels guilty, 
the guilt may be adaptive in that it can provide motiva¬ 
tion for making amends. In this framework psychological 
problems or disorders arise because the individual fails to 
respond appropriately to the emotion’s motivational cues 
while the emotion is still at low or moderate intensity. 

THE REGULATION OF EMOTIONS 

Several beliefs and attitudes have contributed to the idea 
that emotions should be brought under rather tight con¬ 
trol. Historically, some religious and philosophical litera¬ 
ture has treated human passion, a concept which included 
emotions, as an evil force that could contaminate or even 
destroy the mind or soul. In this tradition passions became 
associated with sin and wrongdoing, and their rigorous 
control was thus a sign of goodness. Even in this tradition, 
however, some negative emotions were exempt from tight 
control—guilt as a result of wrongdoing and righteous 
indignation toward moral transgressions. 
Changing views of emotion regulation. Traditionally, 

scientists have given far more attention to negative emo¬ 
tions and their control than to positive ones. The focus on 
negative emotions has continued among clinical psychol¬ 
ogists and psychiatrists, who are concerned with relieving 
depression and anxiety. However, as parents have long rec¬ 
ognized, there is also a need to regulate positive emotions 
when, for example, children are having fun at someone 
else’s expense or while neglecting chores and homework. 

Developmental processes in emotion regulation. Of cen¬ 
tral importance in emotion regulation are developmental 
processes that enable children, as they mature, to exercise 
an increasingly greater control over affective responses. For 
example, before an infant can regulate the innate affective 
behaviour patterns elicited by acute pain, maturation of 
neural inhibitory mechanisms is required. Further control 
is realized through techniques that result from cognitive 
development and socialization, processes involving both 
maturation and learning. 

In a study of responses of two- to 19-month-old infants 
to the pain of diphtheria-tetanus-pertussis (DTP) inocu¬ 
lation, it was found that the physical distress expression 
occurred as the initial response in all infants at the ages 
of two, four, and seven months (the ages at which the 
first three DTPs were administered). The physical distress 
expression is an all-out emergency response, a cry for help 
that dominates the physical and mental capacities of the 

infant. Beginning at the age of four months and acceler¬ 
ating rapidly between seven and 19 months, the infants 
became capable of greatly reducing the duration of the 
physical distress expression. As the duration of the physi¬ 
cal distress expression decreased, that for anger expression 
increased. By 19 months of age, 25 percent of the infants 
were able to inhibit the distress expression completely. It 
was inferred that these developmental changes are adap¬ 
tive for the relatively more capable toddler: whereas the 
physical distress expression in the younger subjects is all- 
consuming, anger mobilizes energy for defense or escape. 
Other factors in emotion regulation. Several other fac¬ 

tors are observable in emotion or mood regulation. First, 
there is neurochemical regulation by means of naturally 
occurring hormones and neurotransmitters. Regulation is 
also attained through psychoactive drugs, many of which 
were developed to control the prevalent psychological 
disorders of anxiety and depression. A substantial body 
of research has shown that anxiety and depression are 
associated with chemical imbalances in the brain and 
nervous system. Psychoactive drugs help to correct these 
imbalances. 
Socialization processes, especially child-rearing practices, 

influence emotion regulation. Attempts by parents, teach¬ 
ers, and other adults to control emotions may be aimed 
either at the level of expression or experience or both. 
Parents may try to control their child’s anger expressions 
before they culminate in “temper tantrums.” A father may 
try to control his son’s expressions of fear of bodily injury 
because he anticipates the shame of his son being seen 
as a coward. In considering the net effect of socialization 
on emotion regulation, it is necessary to weigh the effects 
that the child’s unique genetic makeup may contribute to 
the process. 

Cognitive-social theories point to cognitive processes as 
means of controlling emotion. According to this approach, 
if it is possible for people to change the way they make 
appraisals and attributions about the nature and cause of 
events, their emotion experiences can be changed. This 
could be manifested, for instance, in a reduction in self¬ 
blame and an alteration in negative concepts and out¬ 
looks. That cognitive therapy and cognitive techniques 
for controlling depressive and aggressive behaviour have 
achieved some success is testimony to the validity of the 
idea of cognitive control of emotion. That they sometimes 
fail indicates that it is no panacea and that other factors 
may be necessary for emotion regulation. As discussed 
above, theory and empirical data support the notion that 
expressive behaviour, which is under voluntary control, 
can be used to regulate emotions. 

EMOTIONS, TEMPERAMENT, AND PERSONALITY 

Most theorists agree that emotion thresholds and emotion 
responsiveness are part of the infrastructure of temper¬ 
ament and personality. There has, however, been little 
empirical research on the relations among measures of 
emotions, dimensions of temperament, and personality 
traits. 

Emotions and temperament. Most theories of temper¬ 
ament define at least one dimension of temperament in 
terms of emotion. Two theories maintain that negative 
emotions form the core of one of the basic and stable 
dimensions of temperament. Another suggests that each 
of the dimensions of temperament is rooted in a par¬ 
ticular discrete emotion and that these dimensions form 
the emotional substrate of personality characteristics. For 
example, proneness to anger would influence the develop¬ 
ment of aggressiveness, and the emotion of interest would 
account for the temperament trait of persistence. 

Emotions and personality. A number of major person¬ 
ality theories, such as theories of temperament, identify 
dimensions or traits of personality in terms of emotions. 
For example, the German-born British psychologist Hans 
J. Eysenck has proposed three fundamental dimensions of 
personality: extroversion-introversion, neuroticism, and 
psychoticism. Extroversion-introversion includes the trait 
of sociability, which can also be related to emotion (e g 
interest, as expressed toward people, versus shyness). Neu¬ 
roticism includes emotionality defined, as in temperament 
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theory, as nonspecific negative emotional responsiveness. 
Psychoticism may represent emotions gone awry or the 
absence of emotions appropriate to the circumstances. 

Several studies have shown that measures of positive 
emotionality and negative emotionality are independent, 
are not inversely related, and have stability over time. 
Further, it has been shown that positive and negative 
emotionality have different relations with symptoms of 
psychological disorders. For example, negative emotion¬ 
ality correlates positively with panic attack, panic-associ¬ 
ated symptoms and obsessive-compulsive symptoms; that 
is, the higher the degree of negative emotion, the more 
likely that the attack or symptoms will occur. Conversely, 
positive emotionality correlates negatively with these phe¬ 
nomena. Although several of the same negative emotions 
characterize both the anxiety and depressive disorders, a 
lack of positive emotion experiences is more characteristic 
of depression than of anxiety. 
Continuity of emotion expressiveness. Some studies 

have shown that specific emotions, identified in terms 
of expressive behaviour and physiological functions, have 
stability. One study showed that a child’s expression of 
positive and negative emotion was consistent during the 
first two years of life. Other studies have shown stability 
of wariness or fear responses, indicating that a child who 
is fearful at one age is likely to be fearful in comparable 
situations at a later age. In a study of infants’ responses 
to the pain of DTP inoculation, it was found that the 
child’s anger expression indexes at ages two, four, and six 
months accurately predicted his or her anger expression in 
the inoculations at 19 months of age. Similar results were 
obtained for the sadness expression. 

A study of mother-infant interaction and separation 
found that infants’ expression at three to six months of 
age were accurate predictors of infant emotion expressive 
patterns at nine to 12 months of age. Emotion expression 
patterns have also shown continuity from 13 to 18 months 
of age during brief mother-infant separation. 

Conclusion 

The emotions are central to the issues of modern times, 
but perhaps they have been critical to the issues of every 
era. Poets, prophets, and philosophers of all ages have 
recognized the significance of emotions in individual life 
and human affairs, and the meaning of a specific emo¬ 
tion, at least in the context of verbal expression, seems to 
be timeless. Although art, literature, and philosophy have 
contributed to the understanding of emotion experiences 
throughout the ages, modem science has provided a sub¬ 
stantial increase in the knowledge of the neurophysiologi¬ 
cal basis of emotions and their structure and functions. 

Research in neuroscience and developmental psychology 
suggests that emotions can be activated automatically and 
unconsciously in subcortical pathways. This suggests that 
humans often experience emotions without reasoning why. 
Such precognitive information processing may be contin¬ 
uous, and the resulting emotion states may influence the 
many perceptual-cognitive and behavioral processes (such 
as perceiving, thinking, judging, remembering, imagining, 
and coping) that activate emotions through pathways in¬ 
volving the neocortex. 
The two recognized types of emotion activation have im¬ 

portant implications for the role of emotions in cognition 
and action. Subcortical, automatic information processing 
may provide the primitive data for immediate emotional 
response, whereas higher-order cognitive information pro¬ 
cessing involving the neocortex yields the evaluations and 
attributions necessary for the appropriate emotions and 
coping strategy in a complex situation. 

Biosocial and constructivist theories agree that percep¬ 
tion, thought, imagery, and memory are important causes 
of emotions. They also agree that once emotion is acti¬ 
vated, emotion and cognition influence each other. How 
people feel affects what they perceive, think, and do, 
and vice versa. 

Emotions have physiological, expressive, and experiential 
components, and each component can be studied in terms 
of its structure and functions. The physiological compo¬ 

nent influences the intensity and duration of felt emotion, 
expressions serve communicative and sociomotivational 
functions, and emotion experiences (feeling states) influ¬ 
ence cognition and action. 

Research has shown that certain emotion expressions are 
innate and universal and have significant functions in in¬ 
fant development and in infant-parent relations and that 
there are stable individual differences in emotion expres¬ 
siveness. Emotion states influence what people perceive, 
learn, and remember, and they are involved in the devel¬ 
opment of empathic, altruistic, and moral behaviour and 
in basic personality traits. 
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Personality 
The term personality has been defined in many ways, 

but as a psychological concept two main meanings 
have evolved. The first pertains to the consistent 

differences that exist between people: in this sense, the 
study of personality focuses on explaining relatively stable 
human psychological characteristics. The second meaning 
emphasizes those qualities that make all people alike and 
that distinguish psychological man from other species; it 
directs the theorist to search for those regularities among 
all people that define the nature of man as well as the 
factors that influence the course of lives. This duality may 
help explain the two directions that personality studies 
have taken: on the one hand, the study of ever more 
specific qualities in people, and, on the other, the search 
for the totality of psychological functions that emphasizes 
the interplay between organic and psychological events 
within people and those social and biological events that 
surround them. The dual definition of personality is in¬ 
terwoven in most of the topics discussed below. It should 
be emphasized, however, that no single definition is uni¬ 
versally accepted within the field. 

The study of personality can be said to have its origins 
in the fundamental idea that people are distinguished 
by their characteristic individual patterns of behaviour— 
the distinctive ways in which they walk, talk, furnish 
their living quarters, or express their urges. Whatever the 
behaviour, personologists—as those who engage in the 
systematic study of personality are called—examine how 
people differ in the ways they express themselves and 
attempt to determine the underlying causes of these differ¬ 
ences. Although other fields of psychology examine many 
of the same functions and processes, such as attention, 
thinking, or motivation, the personologist places primary 
emphasis on how these different processes fit together and 
become integrated so as to give each person a distinc¬ 
tive identity, or personality. The systematic psychological 
study of personality has emerged from a number of dif¬ 
ferent sources and disciplines, including psychiatric case 
studies that focused on lives in distress, philosophy, which 
explores the nature of man, and physiology, anthropology, 
and social psychology. 
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Personality theories 

The systematic study of personality as a recognizable and 
separate discipline within psychology may be said to have 
begun in the 1930s with the publication in the United 
States of two textbooks, Psychology of Personality (1937) 
by Ross Stagner and Personality: A Psychological Interpre¬ 
tation (1937) by Gordon W. Allport, followed by Henry 
A. Murray’s Explorations in Personality (1938), which 
contained a set of experimental and clinical studies, and 
by Gardner Murphy’s integrative and comprehensive text, 
Personality: A Biosocial Approach to Origins and Structure 
(1947). Yet personology can trace its ancestry to the an¬ 
cient Greeks, who proposed a kind of biochemical theory 

of personality. 

PHYSIOLOGICAL TYPE THEORIES 

The idea that people fall into certain personality type cat¬ 
egories in relation to bodily characteristics has intrigued 
numerous modern psychologists as well as their counter¬ 
parts among the ancients. The idea that people must fall 
into one or another rigid personality class, however, has 
been largely dismissed. Two general sets of theories are 
considered here, the humoral and the morphological. 

Humoral theories. Perhaps the oldest personality theory 
known is contained in the cosmological writings of the 
Greek philosopher and physiologist Empedocles and in 
related speculations of the physician Hippocrates. Emped¬ 
ocles’ cosmic elements—air (with its associated qualities, 
warm and moist), earth (cold and dry), fire (warm and 
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dry), and water (cold and moist)—were related to health 
and corresponded (in the above order) to Hippocrates 
physical humours, which were associated with variations 
in temperament: blood (sanguine temperament), black bile 
(melancholic), yellow bile (choleric), and phlegm (phleg¬ 
matic). This theory, with its view that body chemistry 
determines temperament, has survived in some form for 
more than 2,500 years. According to these early theorists, 
emotional stability as well as general health depend on 
an appropriate balance among the four bodily humours; 
an excess of one may produce a particular bodily illness 
or an exaggerated personality trait. Thus, a person with 
an excess of blood would be expected to have a san¬ 
guine temperament—that is, to be optimistic, enthusiastic, 
and excitable. Too much black bile (dark blood perhaps 
mixed with other secretions) was believed to produce a 
melancholic temperament. An oversupply of yellow bile 
(secreted by the liver) would result in anger, irritability, 
and a “jaundiced" view of life. An abundance of phlegm 
(secreted in the respiratory passages) was alleged to make 
people stolid, apathetic, and undemonstrative. As biolog¬ 
ical science has progressed, these primitive ideas about 
body chemistry have been replaced by more complex 
ideas and by contemporary studies of hormones, neuro- 
transmitters, and substances produced within the central 
nervous system, such as endorphins. 

Morphological (body type) theories. Related to the bio¬ 
chemical theories are those that distinguish types of per¬ 
sonalities on the basis of body shape (somatotype). Such 
a morphological theory was developed by the German 
psychiatrist Ernst Kretschmer. In his book Physique and 
Character, first published in 1921, he wrote that among his 
patients a frail, rather weak (asthenic) body build as well 
as a muscular (athletic) physique were frequently char¬ 
acteristic of schizophrenic patients, while a short, rotund 
(pyknic) build was often found among manic-depressive 
patients. Kretschmer extended his findings and assertions 
in a theory that related body build and personality in 
all people and wrote that slim and delicate physiques are 
associated with introversion, while those with rounded 
heavier and shorter bodies tend to be cyclothymic—that 
is, moody but often extroverted and jovial. 

Despite early hopes that body types might be useful in 
classifying personality characteristics or in identifying psy¬ 
chiatric syndromes, the relations observed by Kretschmer 
were not found to be strongly supported by empirical 
studies. In the 1930s more elaborate studies by William 
H. Sheldon in the United States developed a system for 
assigning a three-digit somatotype number to people, each 
digit with a range from 1 to 7. Each of the three digits ap¬ 
plies to one of Sheldon’s three components of body build: 
the first to the soft, round endomorph, the second to the 
square, muscular mesomorph; and the third to the lin¬ 
ear, fine-boned ectomorph. Thus, an extreme endomorph 
would be 711, an extreme ectomorph 117, and an average 
person 444. Sheldon then developed a 20-item list of traits 
that differentiated three separate categories of behaviours 
or temperaments. The three-digit temperament scale ap¬ 
peared to be significantly related to the somatotype profile, 
an association that failed to excite personologists. 

Also during the 1930s, personality studies began to con¬ 
sider the broader social context in which a person lived. 
The American anthropologist Margaret Mead studied the 
patterns of cooperation and competition in 13 primitive 
societies and was able to document wide variations in 
those behaviours in different societies. In her book Sex 
and Temperament in Three Primitive Societies (1935), 
she showed that masculinity is not necessarily expressed 
through aggressiveness and that femininity is not neces¬ 
sarily expressed through passivity and acquiescence. These 
demonstrated variations raised questions about the rela¬ 
tive roles of biology, learning, and cultural pressures in 
personality characteristics. 

PSYCHOANALYTIC THEORIES 

Freud. Perhaps the most influential integrative theory 
of personality is that of psychoanalysis, which was largely 
promulgated during the first four decades of the 20th cen¬ 
tury by the Austrian neurologist Sigmund Freud. Although 

its beginnings were based in studies of psychopathology, 
psychoanalysis became a more general perspective on nor¬ 
mal personality development and functioning. The field of 
investigation began with case studies of so-called neurotic 
conditions, which included hysteria, obsessive-compulsive 
disorders, and phobic conditions. Patients with hysterical 
symptoms complained of acute shortness of breath, paral¬ 
yses, and contractures of limbs for which no physical cause 
could be found. In the course of interviews, Freud and his 
early coworker and mentor, the Austrian physician Josef 
Breuer, noted that many of their patients were unsure of 
how or when their symptoms developed and even seemed 
indifferent to the enormous inconvenience the symptoms 
caused them. It was as if the ideas associated with the 
symptoms were quarantined from the consciousness and 
lay neglected by normal curiosity. To explain this strange 
pattern Breuer and Freud made two assumptions. The first 
was based on the general scientific position of determin¬ 
ism, which was quite prevalent in 19th-century science: 
although no apparent physical causes could be implicated, 
these neurotic symptoms were nevertheless caused, or de¬ 
termined, perhaps not by one but by multiple factors, 
some of which were psychologically motivated. The sec¬ 
ond assumption entailed unconscious psychological pro¬ 
cesses; that is, ideas continue to be active, to change, 
and to influence behaviour even when they are outside of 
awareness. One source for this assumption was the obser¬ 
vation of posthypnotic suggestion, which seemed to imply 
that past experiences, surviving outside of consciousness 
as latent memories, could be activated by a signal from 
the environment and could then influence behaviour even 
though the hypnotized person was unaware of the reasons 
for his behaviour. 

Breuer and Freud believed that the specific motivation 
for these neurotic symptoms lay in the patient’s desire to 
obliterate from memory profoundly distressing events that 
were incompatible with the patient’s moral standards and 
thus in conflict with them. These events were considered 
to have been sexual in nature, and further exploration 
convinced Freud that his patients had had even earlier 
troublesome sexual experiences—usually seductions—the 
memories of which had lain dormant until awakened by 
a more recent sexual encounter. Freud reasoned that the 
earlier experience imparted to the later one its pathogenic 
force. Freud at first accepted many of the experiences 
reported by his young, impressionable patients as actual 
seductions. He later came to believe that many of the 
narrations were fantasies. On the basis of this conviction, 
Freud formulated a theory indicating that personality is 
shaped by such experiences as well as by other traumatic 
or frustrating events. He postulated that the fantasies 
about sexual traumas were expressions of a sexual drive. 
Thereafter in his therapeutic method, the search for actual 
sexual trauma was replaced by an exploration of the ways 
in which patients’ sexual inclinations, already present in 
childhood, were expressed in behaviour. Neurosis and 
personality in general came to be viewed as outcomes of 
conflict between sexual motivations and defenses against 
them, the conflict being rooted in early child development. 

Freud assumed that his patients were motivated to ward 
off those fantasies that had an exciting as well as a repelling 
quality about them. Freud described various psychological 
devices (defense mechanisms) by which people tried to 
make the fantasies bearable. For example, in the obsessive- 
compulsive condition, which refers to persistent unwel¬ 
come ideas or recurrent irresistible urges to perform certain 
acts, such as incessant hand washing, the defense maneu¬ 
vers are called isolation and displacement. They consist 
in separating (isolating) a fantasy from its corresponding 
emotion, and then attaching (displacing) the emotion to 
another, previously trivial idea; for instance, to the hand 
washer it is the hands that are dirty rather than the desires. 
Freud also noted that people who rely on isolation and dis¬ 
placement are otherwise characterized by nonpathological 
personality qualities such as perfectionism, indecisiveness, 
and formality in interpersonal contacts. To Freud the 
fantasies were the mental representations of basic drives, 
among which sex, aggression, and self-preservation were 
paramount. These drives, moreover, required taming as 
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the child matured into an adult, and the taming process 
involved blocking out of consciousness some of the ideas 
associated with the expression of those drives. Other meth¬ 
ods of defense include repression, a kind of withholding 
of conflicting ideas from recall; projection, the attribution 
to others of one’s own rejected tendencies; and reaction 
formation, turning into its opposite a tendency rejected 
in oneself—as in excessive generosity as a defense against 
avarice. The basic conflict between drives and control 
processes, which Freud believed to be the basis of several 
neuroses, was also invoked to explain both dream content 
and the “psychopathology of everyday life”—the ordinary 
slips of the tongue (sometimes called Freudian slips) and 
errors such as forgetting intentions or misplacing objects. 

These primary human drives, moreover, were seen to un¬ 
dergo transformations as part of psychological and physical 
growth. This formulation widened the realm of sexuality 
beyond reproduction, by proposing that genital activity 
does not encompass all of sexuality, because sexual activity 
can be observed long before biological maturity and can 
occur without leading to reproduction. The theory further 
proposed that sexual maturation develops in a sequence of 
stages as parts of the body successively yield sensual plea¬ 
sure to the child, beginning with the mouth, followed by 
the anus, and then the genitals. Social demands for inhi¬ 
bition and control of the drives centre about the functions 
of these zones, and it is from this process of socialization 
that personality is said to emerge. For example, the extent 
to which the personality expresses power, responsibility, 
compliance, and defiance seems to coincide with anal ex¬ 
pressions of the sexual drive and is related to the process 
of obtaining control over anal functions. 
The conflict between the drives—conceptualized as a 

wholly unconscious structure called the id—and the drive 
control processes—conceptualized as a largely unconscious 
structure called the ego—results in the creation of a char¬ 
acteristic style for mediating conflicts, which is assumed to 
be formed prior to adolescence. While learning and expe¬ 
rience are recognized as conspicuous factors in the shaping 
of these behaviours, the theory also gives prominence to 
possibly inborn differences in the strength of drives and of 
the control processes. 

Among the controlling functions of the ego are identifi¬ 
cations and defenses. Children are inclined to behave like 
the significant adult models in their environment, Freud 
postulated. These identifications give identity and individ¬ 
uality to the maturing child. Moreover, the process of self- 
criticism is part of the ego controls (Freud called it the 
superego) and acts as an internal and often unconscious 
conscience that influences moral values. 
Jung. The Swiss psychiatrist Carl Gustav Jung, an early 

adherent of Freud’s theories, questioned the degree of 
emphasis that Freud gave to sexual motivations in person¬ 
ality development. Jung accepted the significant effect of 
the unconscious processes, but unlike Freud he preferred 
to emphasize that behaviour is motivated more by ab¬ 
stract, even spiritual, processes than by sexual drives. Jung 
also focused more on individual differences; in particular 
he developed a typology of reaction styles, distinguishing 
between two basic means of modulating basic drives, in¬ 
troversion and extroversion. Introversion was defined as 
preoccupation with one’s inner world at the expense of 
social interactions and extroversion as a preference for 
social interplay for living out inner drives (collectively 
termed libido). The existence of these two types receives 
empirical support from most studies of traits (see below). 

Adler. The Austrian psychiatrist Alfred Adler, another 
of Freud’s early followers, also disputed the importance 
of sexual motives. Adler described a coping strategy that 
he called compensation, which he felt was an important 
influence on behaviour. In his view people compensated 
for a behavioral deficiency by exaggerating some other 
behaviour: a process analogous to organic processes called 
hypertrophy, in which, for example, if one eye is injured, 
the other eye may compensate by becoming more acute. 
In Adler’s view, a person with a feeling of inferiority 
related to a physical or mental inadequacy would also 
develop compensating behaviours or symptoms. Shortness 
of stature, for example, could lead to the development 

of domineering, controlling behaviours. Adler assigned a 
prominent place to family dynamics in personality devel¬ 
opment. Children’s position in their family—their birth 
order—was seen as determining significant character traits. 

Erikson. Freud’s emphasis on the developmental un¬ 
folding of the sexual, aggressive, and self-preservative 
motives in personality was modified by the American psy¬ 
choanalyst Erik H. Erikson, who integrated psychological, 
social, and biological factors. Erikson’s scheme proposed 
eight stages of the development of drives, which continue 
past Freud’s five stages of childhood (oral, anal, phallic, la¬ 
tency, and genital) and through three stages of adulthood. 
The stages proceed in leaps according to what is called an 
epigenetic process. The term epigenesis, borrowed from 
embryology, refers to the predetermined developmental 
sequence of parts of an organism. Each part has a special 
time for its emergence and for its progressive integration 
within the functioning whole. Each phase of emergence 
depends upon the successful completion of the preceding 
phase. According to Erikson, environmental forces exer¬ 
cise their greatest effect on development at the earliest 
stages of growth, because anything that disturbs one stage 
affects all of the following stages. As if controlled by a 
biological timetable, each given stage must be superseded 
by a new one, receding in significance as the new stage 
assumes dominance. A constant interleaving at critical 
periods—in which some parts emerge while others are 
suppressed—must proceed smoothly if personality prob¬ 
lems are to be avoided. 
The Freudian theory of development with Erikson’s 

modifications provides for a succession of drive-control 
(inner and environmental) interactions. These can be fit 
into a schema of polar attitudes that develop in progressive 
stages of a person’s life, creating a conflict at each stage 
which should be resolved to avoid extremes of personal¬ 
ity development. Erikson thus evolved his eight stages of 
development, which he described as: (1) infancy: trust ver¬ 
sus mistrust; (2) early childhood: autonomy versus shame 
and doubt; (3) preschool: initiative versus guilt; (4) school 
age: industry versus inferiority; (5) puberty: identity versus 
identity confusion; (6) young adulthood: intimacy versus 
isolation; (7) middle adulthood: generativity versus stag¬ 
nation; and (8) late adulthood: integrity versus despair. 
The impact of psychoanalysis. There is little doubt that 

psychoanalysis had a profound influence on personality 
theory during the 20th century. It turned attention from 
mere description of types of people to an interest in how 
people become what they are. Psychoanalytic theory em¬ 
phasizes that the human organism is constantly, though 
slowly, changing through perpetual interactions, and that, 
therefore, the human personality can be conceived of as a 
locus of change with fragile and indefinite boundaries. It 
suggests that research should focus not only on studies of 
traits, attitudes, and motives but also on studies that reflect 
the psychoanalytic view that personality never ceases to 
develop and that even the rate of personality modification 
changes during the course of a life. Although the theory 
holds that conflict and such basic drives as sex and aggres¬ 
sion figure prominently in personality development and 
functioning, their presence may be neither recognizable 
nor comprehensible to persons untrained to look for those 
motives. However, personality characteristics are relatively 
stable over time and across situations, so that a person 
remains recognizable despite change. Another feature of 
psychoanalytic theory is the insistence that personality is 
affected by both biological and psychosocial forces that 
operate principally within the family, with the major foun¬ 
dations being laid early in life. 

The data on which psychoanalytic theory rests came from 
the psychoanalysts’ consulting rooms, where patients in 
conflict told their life stories to their analysts. No provision 
is made in that setting for experimental manipulation, for 
independent observation,^ or for testing the generality of 
the formulations. As a consequence, although much of 
the theory has found its way into accepted doctrine, psy¬ 
choanalysis cannot claim a body of experimentally tested 
evidence. Nevertheless, psychoanalytic theory provides at 
least a preliminary framework for much of personality 
research involving motives and development 
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TRAIT THEORIES 

Contemporary personality studies are generally empirical 
and based on experiments. While they are more precise, 
and thus may be more valid than much of psychoanalytic 
theory, experiments perforce have a narrower scope than 
the grand sweep of psychoanalysis. In the 1940s many 
investigators focused on intensive studies of individual 
traits and of combinations of traits that seemed to define 
personality types, such as the “authoritarian personality.” 
Others, like the American psychologists David C. McClel¬ 
land and John W. Atkinson, studied the characteristic 
presence of certain needs identified by Murray, such as 
the need for achievement or affiliation. The method used 
to measure these needs was to examine the fantasy pro¬ 
ductions of Murray’s Thematic Apperception Test (TAT) 
and to relate the motive score to other behavioral indexes 
such as personal history, occupational choice, speed of 
learning, and persistence of behaviour following failure. 
Stability of traits. Traits such as sociability, impulsive¬ 

ness, meticulousness, truthfulness, and deceit are assumed 
to be more or less stable over time and across situations. 
Traits refer not to single instances of a behaviour, such as 
lying, but to persistent although not unvarying behaviour 
that, according to some personologists, implies a disposi¬ 
tion to respond in a particular, identifiable way. According 
to Allport’s 1937 textbook, traits represent structures or 
habits within a person and are not the construction of 
observers; they are the product of both genetic predisposi¬ 
tions and experience. It can be generally stated that traits 
are merely names for observed regularities in behaviour, 
but do not explain them. Nevertheless, the study of how 
traits arise and are integrated within a person forms a 
major area of personality studies. 

In the English language there are several thousand words 
representing traits, many of them close in meaning to oth¬ 
ers (for example, meticulous, careful, conscientious). Most 
of the measurement studies employ self-report (personal¬ 
ity) inventories that require people to describe themselves 
by checking relevant adjectives or answering questions 
about typical behaviours that they are conscious of dis¬ 
playing. In some measurements, observers rate the be¬ 
haviour of others. Psychologists such as Hans J. Eysenck 
in the United Kingdom and Raymond B. Cattell in the 
United States have attempted to reduce the list to what 
they could consider to be the smallest possible number of 
trait clusters. The statistical technique of factor analysis 
has been favoured for this task, since it explores the corre¬ 
lations among all of the trait names and identifies clusters 
of correlations among traits that appear to be independent 
of (uncorrelated with) each other. Common to almost all 
the trait systems are variables related to emotional sta¬ 
bility, energy level, dominance, and sociability, although 
different investigators choose different names for these 
factors. Eysenck, for example, has reduced the trait names 

Eysenck’s to but three higher-order factors—introversion-extrover- 
three sion, neuroticism, and psychoticism—and has attempted 
basic traits to explore the biological roots of each factor. 

Deviation from trait theory. The idea that traits rep¬ 
resent relatively stable behaviours has received criticism 
from psychologists who point out that behavioral consis¬ 
tency across situations and across time is not the rule. 
For example, in a study of children’s moral development, 
the American psychologists Hugh Hartshorne and Mark 
A. May in 1928 placed 10- to 13-year-old children in 
situations that gave them the opportunity to lie, steal, or 
cheat; to spend money on themselves or on other children; 
and to yield to or resist distractions. The predictive power 
of personal and educational background was low, and 
children were not found consistently honest or dishon¬ 
est, distractible, or altruistic. The most powerful predictor 
of children’s behaviour was what other children around 
them were doing. 

In the 1960s and ’70s some psychologists, including 
Walter Mischel and Albert Bandura in the United States, 
recalled the Hartshorne and May study and variations of 
it to support their view that behaviour is controlled not by 
hypothetical traits but according to the degree of regularity 
of external stimuli. They believe that personality traits are 
consistent only if the situation is consistent and that they 

vary once the situation changes. In their view, behavioral 
consistency does not reflect stable personality traits; the 
environment evokes and shapes the illusion of such traits. 
This would be in keeping with the view of social learning 
theorists that personality, like other elements of a person’s 
psychological makeup, is largely a learning phenomenon 
related to such factors as the imitation of role models. 
Social learning theory would also contend that personality 
is more susceptible to change than would trait theory. 

Although it has been demonstrated that behaviour is 
seldom entirely consistent, it also has been shown that it 
reflects considerable consistency. Even in the Hartshorne 
and May study some children showed consistently honest 
or dishonest behaviour, and behavioral consistency was 
found to increase with age. 
Support for personal consistency is bolstered by studies 

of what has been called the fundamental attribution er¬ 
ror. The investigators, most of them social psychologists, 
report that, in observing the behaviour of others, people 
exaggerate the role of internal causes and invoke traits as 
a primary cause (e.g“John acted the way he did because 
he is honest”). In assigning cause to their own behaviour, 
however, people more often cite external causes such as 
the particular situation. These tendencies are accompanied 
by another discovered regularity: in seeking sources for 
their own behaviour, people are likely to favour internal 
causes (and thus agree with an observer’s judgment) when 
they consider a behaviour to be desirable (e.g., success, 
as in “I was successful because I am skillful”), and they 
invoke external, situational causes in judging a behaviour 
they deem undesirable (e.g., failure, as in “I failed because 
the test was unfair”). There are, of course, limits to the 
regularity with which these generalizations hold. Because 
people tend to know their own characteristics better than 
observers do, they are generally more aware than observers 
are of any divergences from their usual behaviour. 

Although people may assume the existence of traits in 
themselves, they do not, in analyzing a specific situation, Variations 
see themselves as a mere collection of trait names. Conse- in trait 
quently, they are not for the most part perplexed by, and identifica- 
often do not recognize, cross-situational inconsistency in tion 
their own behaviour. But in observing another person’s 
behaviour, most people attribute high consistency to that 
person, as if many positive traits could be inferred from 
the attribution or observation of one positive trait. For 
example, the American social psychologist Solomon Asch 
has shown that a physically attractive person will tend 
to be judged as having many other desirable qualities. 
Asch also demonstrated that, in forming impressions of 
the personal characteristics of others, observers are most 
influenced by their first impression. The reason first im¬ 
pressions seem to be almost indelible is that they carry 
an excessive amount of new information, which has a 
high degree of unpredictability. That is, the more new 
information contained in an event, the more attention 
it attracts. Since impressions about a person tend to be 
integrated into a single characterization, an observer may 
be jarred by recognizing an undesirable fact about an at¬ 
tractive person and may try either to ignore that fact or 
to mitigate (rationalize) it. These propensities make up a 
“common sense psychology,” in the words of Fritz Heider, 
an American psychologist. This “naive” psychology, as he 
called it, consists of a set of rules that guide most people’s 
impressions of other people and of social situations. These 
rules are used constantly to interpret one’s own and other 
people s behaviour and to predict behaviour under certain 
conditions. The psychoanalytic view, however, seriously 
challenges this. Psychoanalysis has no problem explaining 
that those who put to death countless people in the Nazi 
death chambers, for example, could also be devoted par¬ 
ents, whereas common sense psychology would have dif¬ 
ficulty with this. For the psychoanalyst, a personality may 
be integrated, but it is rarely seamless and regular. People 
generally make two types of errors in judging personality: 
they impute more personality consistency to others than 
the actors themselves would allow, and they often ignore 
the operation of unconscious psychological processes that 
can explain at least some of the inconsistencies. 

Much work on trait structure and impression formation 
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has concerned adjectival words that describe traits, and 
the fact that these studies have been carried out principally 
in the United States and western Europe has led some 
anthropologists, such as the American Robert LeVine, to 
remark that modern personality trait theory is ethnocen¬ 
tric. For example, the folk-psychological concepts and the 
trait matrices derived from factor analyses include culture- 
specific assumptions about personal experiences, such as 
the distinctions between mind and body, natural and su¬ 
pernatural, and intellect and morality, which do not exist 
in the folk traditions of many non-Western peoples. Un¬ 
like most other cultures, Western thought assumes that a 
high degree of personal autonomy is desirable and that 
the most important emotional and personal relations are 
with a marital partner. For some psychologists these cul¬ 
tural differences point to the need for a less culture-bound 
approach to personality trait theory. 

MODERN TRENDS IN PERSONALITY STUDIES 

Sex differences. Despite the physical differences be¬ 
tween males and females the finding of behavioral dif¬ 
ferences between the sexes is controversial. Behaviours 
associated with sex roles depend heavily on the social 
and cultural context, and studies of stereotypic male and 
female roles are therefore understandably ambiguous. Yet 
some findings indicate small but consistent differences. 
While there are no differences in measured IQ, itself re¬ 
garded as a culture-bound assessment, females do better 
than males on verbal tasks. Girls generally begin to speak 
earlier than boys and have fewer languageproblems in 
school and in the course of maturation. Males generally 
exhibit greater skill in understanding spatial relations and 
in solving problems that involve mathematical reasoning. 
Beginning at the toddler stage, the activity level of males 
is generally higher than that of females. A related finding 
is that boys are more likely to be irritable and aggressive 
than girls and more often behave like bullies. Men usually 
outscore women in antisocial personality disorders, which 
consist of persistent lying, stealing, vandalism, and fight¬ 
ing, although these differences do not appear until after 
about the age of three. A study by the American anthropol¬ 
ogists Beatrice B. Whiting and Carolyn P. Edwards found 
that males were consistently more aggressive than females 
in seven cultures, suggesting that there is a predisposition 
in males to respond aggressively to provocative situations, 
although how and whether the attacking response occurs 
depends on the social and cultural setting. 

Aggression. Humans are perhaps the only species of 
animal that does not have an internal inhibition against 
slaughtering other members of the species. It has been 
theorized that man, like other animals, is motivated by an 
aggressive drive, which has significant survival value, but 
lacks internal inhibitions against killing his fellow men. 
Inhibitions, therefore, must be imposed externally by so¬ 
ciety. Social learning theorists emphasize the decisive ef¬ 
fects of situations in triggering and controlling aggression. 
They account for the poor predictability of aggressive be¬ 
haviour in man by noting that the environmental context 
is generally unpredictable. Yet research has shown that an 
aggressive act is most likely to be produced by a person 
with a history of aggressive behaviour. 

Genetic aspects. While social learning theorists empha¬ 
size the active shaping of personality by external social 
influences, experimental evidence has accumulated that 
genetic factors play a prominent role, if not in the trans¬ 
mission of specific behaviour patterns, then in the readi¬ 
ness of people to respond to environmental pressures in 
particular ways. In observations of animals, it is common¬ 
place to find in different breeds of dogs wide divergences 
in behaviour that are attributed to genetic differences: 
some are friendly, others aggressive; some are timid, others 
bold (of course there may also be wide variations within a 
given breed). Among human infants observed in a neona¬ 
tal nursery, there are also clearly observable differences 
in activity, passivity, fussiness, cuddliness, and responsive¬ 
ness. These patterns, which some authorities say may be 
genetically influenced, shape the ways in which the infant 
will interact with the environment and can be considered 
an expression of personality. 
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In systematic studies of humans, studies of twins and 
adopted children have been used to try to evaluate envi¬ 
ronmental and genetic factors as determinants of a num¬ 
ber of behaviour patterns. These studies have shown that 
genetic factors account for about 50 percent of the range 
of differences found in a given population. Most of the 
remaining differences are attributable not to the environ¬ 
ment that is common to members of a family but to the 
environment that is unique to each member of the family 
or that results from interactions of family members with 
one another. In the United States, behaviour geneticists 
such as Robert Plomin report that, in behaviours describ- 
able as sociability, impulsiveness, altruism, aggression, and 
emotional sensitivity, the similarities among monozygotic 
(identical) twins is twice that among dizygotic (fraternal) 
twins, with the common environment contributing prac¬ 
tically nothing to the similarities. Similar findings are 
reported for twins reared together or separately. 
The study of the genetic aspects of personality is a 

relatively new undertaking. Almost all populations stud¬ 
ied have been from industrialized Western nations whose 
rearing environments are more nearly alike than different. 
It is known that the more homogeneous the environment, 
the stronger the genetic contribution will appear. As with 
the psychology of traits, cross-cultural studies are required 
to test the validity of the claims of behaviour genetics. 

Cognitive controls and styles. Psychologists have long 
been aware that people differ in the consistent way in 
which they receive and respond to information. Some 
make careful distinctions between stimuli, whereas oth¬ 
ers blur distinctions, and some may typically prefer to 
make broad categories, whereas others prefer narrow ones 
for grouping objects. These consistencies in an individual 
seem to be fairly stable across time and even across situ¬ 
ations. They have been referred to as cognitive controls. 
Combinations of several cognitive controls within a per¬ 
son have been referred to as cognitive style, of which there 
can be numerous variations. 

Cognitive control studies explore constraints within a 
person that limit the influence of both environment and 
motivation, and as such they are expressions of person¬ 
ality. In the 1940s and ’50s several studies explored the 
extent to which personal needs or drives determine what 
one perceives. In one study, children from rich and poor 
families were asked to adjust a circle of light to the size 
of several coins of increasing value and to the size of 
cardboard disks. All of the children overestimated the size 
of the coins, although not of the neutral disks, but the 
poor children overestimated the sizes more than did the 
rich children. The assumption that need influences such 
judgments has been widely held. Even Shakespeare, in A 
Midsummer Night's Dream, noted, “Or in the night, imag¬ 
ining some fear, / how easy is a bush supposed a bear.” 
But there are limits to the distorting power of drives, 
and the experimental demonstration of the influence of 
motives has been difficult to confirm, perhaps because 
the formal components of cognition—the workings, for 
example, of attention, judgment, or perception—and indi¬ 
vidual difference in their expression have been neglected 
by personologists. Investigators of cognitive controls ex¬ 
amine the psychological limits on the distorting effects of 
needs and of external reality. For example, in estimating 
the size of a disk, some people are more exact than others, 
and the extent to which a need can distort size judgments 
will consequently be limited by the perceiver’s preference 
for strict or relaxed standards of comparison. 
The American psychologists George S. Klein and Her¬ 

man Witkin in the 1940s and ’50s were able to show 
that several cognitive controls were relatively stable over 
a class of situations and intentions. For example, the psy¬ 
chologists found a stable tendency in some people to blur 
distinctions between successively appearing stimuli so that 
elements tended to lose their individuality (leveling) and 
an equally stable tendency in other individuals to high¬ 
light differences (sharpening). This organizing principle is 
apparent in judgments of the size of a series of objects, 
as well as in memory, where it may manifest itself in a 
blurring of elements in the recall of a story. 
Another much studied cognitive control is called field 
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dependence-field independence. It pertains to the extent 
to which people are influenced by inner (field-indepen¬ 
dent) or environmental (field-dependent) cues in orienting 
themselves in space and the extent to which they make 
fine differentiations in the environment. The more field- 
independent people are, the greater is their ability to ar¬ 
ticulate a field. There are no general intellectual capacity 
differences between field-dependent and field-independent 
people, but there is a tendency for field-dependent people 
to favour careers that include working with other people, 
such as teaching or social work. Field-independent people 
are more often found in careers that involve abstract issues 
such as mathematics. Cultural differences have also been 
found. Some Eskimo live and hunt in an environment 
with little variation, and a high degree of articulation of 
the field (field independence) would favour survival; some 
farmers of Sierra Leone, however, who inhabit an area of 
lush vegetation and many varieties of shape, require less 
differentiation of the field. 

ORIGINS OF PERSONALITY STUDY 

In general, information about human personality has come 
from three different sources of study. The first is biolog¬ 
ical, conceived to have genetic as well as environmental 
origins. The second is that of the social realm, including 
the impact of social forces on the growing child that shape 
such personal responses as motives, traits, behaviours, and 
attitudes. The third is the examination of clinical contacts 
with people who have suffered adaptive and adjustive fail¬ 
ures. Some authorities have suggested that a greater degree 
of integration of all three sources of information and the 
methods derived from them would accelerate the growth 
of valid information about personality. 

Personality assessment 

The measurement of personal characteristics is the subject 
matter of the field of psychology today called personality 
assessment. Assessment is an end result of gathering in¬ 
formation intended to advance psychological theory and 
research and to increase the probability that wise decisions 
will be made in applied settings (e.g., in selecting the most 
promising people from a group of job applicants). The 
approach taken by the specialist in personality assessment 
is based on the assumption that much of the observable 
variability in behaviour from one person to another results 
from differences in the extent to which individuals pos¬ 
sess particular underlying personal characteristics (traits). 
The assessment specialist seeks to define these traits, to 
measure them objectively, and to relate them to socially 
significant aspects of behaviour. 

A distinctive feature of the scientific approach to per¬ 
sonality measurement is the effort, wherever possible, to 
describe human characteristics in quantitative terms. How 
much of a trait manifests itself in an individual? How 
many traits are present? Quantitative personality measure¬ 
ment is especially useful in comparing groups of people 
as well as individuals. Do groups of people from different 
cultural and economic backgrounds differ when consid¬ 
ered in the light of their particular personality attributes 
or traits? How large are the group differences? 

Overt behaviour is a reflection of interactions among 
a wide range of underlying factors, including the bodily 
state of the individual and the effects of that person’s past 
personal experiences. Hence, a narrowly focused approach 
is inadequate to do justice to the complex human be¬ 
haviour that occurs under the constantly changing set of 
challenges, pleasures, demands, and stresses of everyday 
life. The sophisticated measurement of human personality 
inescapably depends on the use of a variety of concepts to 
provide trait definitions and entails the application of var¬ 
ious methods of observation and evaluation. Personality 
theorists and researchers seek to define and to understand 
the diversity of human traits, the many ways people have 
of thinking and perceiving and learning and emoting. Such 
nonmaterial human dimensions, types, and attributes are 
constructs—in this case, inferences drawn from observed 
behaviour. Widely studied personality constructs include 
anxiety, hostility, emotionality, motivation, and introver¬ 

sion-extroversion. Anxiety, for example, is a concept, or 
construct, inferred in people from what they say, their 
facial expressions, and their body movements. 

Personality is interactional in two senses. As indicated 
above, personal characteristics can be thought of as prod¬ 
ucts of interactions among underlying psychological fac¬ 
tors; for example, an individual may experience tension 
because he or she is both shy and desirous of social suc¬ 
cess. These products, in turn, interact with the types of 
situations people confront in their daily lives. A person 
who is anxious about being evaluated might show debil¬ 
itated performance in evaluative situations (for example, 
taking tests), but function well in other situations in which 
an evaluative emphasis is not present. Personality makeup 
can be either an asset or a liability depending on the 
situation. For example, some people approach evaluative 
situations with fear and foreboding, while others seem to 
be motivated in a desirable direction by competitive pres¬ 
sures associated with performance. 

MEASURING CONSTRUCTS 

Efforts to measure personality constructs stem from a va¬ 
riety of sources. Frequently they grow out of theories of 
personality; anxiety and repression (the forgetting of un¬ 
pleasant experiences), for example, are among the central 
concepts of the theory of psychoanalysis. It is under¬ 
standable that efforts would be made to quantify one’s 
degree of anxiety, for example, and to use the score thus 
obtained in the assessment of and in the prediction of 
future behaviour. Among the major issues in the study 
of personality measurement is the question of which of 
the many personality constructs that have been quantified 
are basic or fundamental and which can be expected to 
involve wasted effort in their measurement because they 
represent poorly defined combinations of more elemen¬ 
tal constructs; which measurement techniques are most 
effective and convenient for the purpose of assessment; 
and whether it is better to interview people in measuring 
personality, or to ask them to say, for example, what an 
inkblot or a cloud in the sky reminds them of. 

Efforts to measure any given personality construct can 
fail as a result of inadequacies in formulating or defining 
the trait to be measured and weaknesses in the assessment 
methods employed. An investigator might desire to specify 
quantitatively the degree to which individuals are submis¬ 
sive in social and competitive situations. His effectiveness 
will depend on the particular theory of submissiveness he 
brings to bear on the problem; on the actual procedures 
he selects or devises to measure submissiveness; and on 
the adequacy of the research he performs to demonstrate 
the usefulness of the measure. Each of these tasks must 
be considered carefully in evaluating efforts to measure 
personality attributes. 

The methods used in personality description and mea¬ 
surement fall into several categories that differ with regard 
to the type of information gathered and the methods by 
which it is obtained. While all should rely on data that 
come from direct observations of human behaviour if they 
are to have at least the semblance of scientific value, all 
may vary with regard to underlying assumptions, validity, 
and reliability (consistency, in this case). 

ASSESSMENT METHODS 

Personality tests provide measures of such characteristics 
as feelings and emotional states, preoccupations, motiva¬ 
tions, attitudes, and approaches to interpersonal relations. 
There is a diversity of approaches to personality assess¬ 
ment, and controversy surrounds many aspects of the 
widely used methods and techniques. These include such 
assessments as the interview, rating scales, self-reports, per¬ 
sonality inventories, projective techniques, and behavioral 
observation. 
The interview. In an interview the individual under as¬ 

sessment must be given considerable latitude in “telling 
his story.” Interviews have both verbal and nonverbal 
(e.g., gestural) components. The aim of the interview is 
to gather information, and the adequacy of the data gath¬ 
ered depends in large part on the questions asked by the 
interviewer. In an employment interview the focus of the 
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interviewer is generally on the job candidate’s work ex¬ 
periences, general and specific attitudes, and occupational 
goals. In a diagnostic medical or psychiatric interview con¬ 
siderable attention would be paid to the patient's physical 
health and to any symptoms of behavioral disorder that 
may have occurred over the years. 
Two broad types of interview may be delineated. In the 

interview designed for use in research, face-to-face contact 
between an interviewer and interviewee is directed toward 
eliciting information that may be relevant to particular 
practical applications under general study or to those per¬ 
sonality theories (or hypotheses) being investigated. An¬ 
other type, the clinical interview, is focused on assessing 
the status of a particular individual (e.g., a psychiatric 
patient); such an interview is action-oriented (i.e., it may 
indicate appropriate treatment). Both research and clinical 
interviews frequently may be conducted to obtain an in¬ 
dividual’s life history and biographical information (e.g., 
identifying facts, family relationships), but they differ in 
the uses to which the information is put. 

Although it is not feasible to quantify all of the events 
occurring in an interview, personality researchers have de¬ 
vised ways of categorizing many aspects of the content of 
what a person has said. In this approach, called content 
analysis, the particular categories used depend upon the 
researchers’ interests and ingenuity, but the method of 
content analysis is quite general and involves the construc¬ 
tion of a system of categories that, it is hoped, can be used 
reliably by an analyst or scorer. The categories may be 
straightforward (e.g., the number of words uttered by the 
interviewee during designated time periods), or they may 
rest on inferences (e.g., the degree of personal unhappiness 
the interviewee appears to express). The value of content 
analysis is that it provides the possibility of using frequen¬ 
cies of uttered response to describe verbal behaviour and 
defines behavioral variables for more-or-less precise study 
in experimental research. Content analysis has been used, 
for example, to gauge changes in attitude as they occur 
within a person with the passage of time. Changes in the 
frequency of hostile reference a neurotic makes toward his 
parents during a sequence of psychotherapeutic interviews, 
for example, may be detected and assessed, as may the 
changing self-evaluations of psychiatric hospital inmates 
in relation to the length of their hospitalization. 

Sources of erroneous conclusions that may be drawn 
from face-to-face encounters stem from the complexity of 
the interview situation, the attitudes, fears, and expecta¬ 
tions of the interviewee, and the interviewer’s manner and 
training. Research has been conducted to identify, control, 
and, if possible, eliminate these sources of interview inva¬ 
lidity and unreliability. By conducting more than one in¬ 
terview with the same interviewee and by using more than 
one interviewer to evaluate the subject’s behaviour, light 
can be shed on the reliability of the information derived 
and may reveal differences in influence among individual 
interviewers. Standardization of interview format tends to 
increase the reliability of the information gathered; for ex¬ 
ample, all interviewers may use the same set of questions. 
Such standardization, however, may restrict the scope of 
information elicited, and even a perfectly reliable (consis¬ 
tent) interview technique can lead to incorrect inferences. 

Rating scales. The rating scale is one of the oldest 
and most versatile of assessment techniques. Rating scales 
present users with an item and ask them to select from 
a number of choices. The rating scale is similar in some 
respects to a multiple choice test, but its options represent 
degrees of a particular characteristic. 

Rating scales are used by observers and also by individu¬ 
als for self-reporting (see below). They permit convenient 
characterization of other people and their behaviour. Some 
observations do not lend themselves to quantification as 
readily as do simple counts of motor behaviour (such 
as the number of times a worker leaves his lathe to go 
to the restroom). It is difficult, for example, to quantify 
how charming an office receptionist is. In such cases, one 
may fall back on relatively subjective judgments, infer¬ 
ences, and relatively imprecise estimates. The rating scale 
is one approach to securing such judgments. Rating scales 
present an observer with scalar dimensions along which 

those who are observed are to be placed. A teacher, for 
example, might be asked to rate students on the degree to 
which the behaviour of each reflects leadership capacity, 
shyness, or creativity. Peers might rate each other along 
dimensions such as friendliness, trustworthiness, and so¬ 
cial skills. Several standardized, printed rating scales are 
available for describing the behaviour of psychiatric hos¬ 
pital patients. Relatively objective rating scales have also 
been devised for use with other groups. Rating scales often 
take a graphic form: 

To what degree is John shy? 

not at all slightly moderately very extremely 

A number of requirements should be met to maximize 
the usefulness of rating scales. One is that they be reli¬ 
able: the ratings of the same person by different observers 
should be consistent. Other requirements are reduction of 
sources of inaccuracy in personality measurement; the so- 
called halo effect results in an observer’s rating someone 
favourably on a specific characteristic because the observer 
has a generally favourable reaction to the person being 
rated. One’s tendency to say only nice things about others 
or one’s proneness to think of all people as average (to use 
the midrange of scales) represents other methodological 
problems that arise when rating scales are used. 
Self-report tests. The success that attended the use of 

convenient intelligence tests in providing reliable, quanti¬ 
tative (numerical) indexes of individual ability has stimu¬ 
lated interest in the possibility of devising similar tests for 
measuring personality. Procedures now available vary in 
the degree to which they achieve score reliability and con¬ 
venience. These desirable attributes can be partly achieved 
by restricting in designated ways the kinds of responses a 
subject is free to make. Self-report instruments follow this 
strategy. For example, a test that restricts the subject to 
true-false answers is likely to be convenient to give and 
easy to score. So-called personality inventories (see below) 
tend to have these characteristics, in that they are relatively 
restrictive, can be scored objectively, and are convenient 
to administer. Other techniques (such as inkblot tests) for 
evaluating personality possess these characteristics to a 
lesser degree. 

Self-report personality tests are used in clinical settings 
in making diagnoses, in deciding whether treatment is 
required, and in planning the treatment to be used. A 
second major use is as an aid in selecting employees, 
and a third is in psychological research. An example of 
the latter case would be where scores on a measure of 
test anxiety—that is, the feeling of tenseness and worry 
that people experience before an exam—might be used to 
divide people into groups according to how upset they get 
while taking exams. Researchers have investigated whether 
the more test-anxious students behave differently than the 
less anxious ones in an experimental situation. 

Personality inventories. Among the most common of 
self-report tests are personality inventories. Their origins 
lie in the early history of personality measurement, when 
most tests were constructed on the basis of so-called face 
validity; that is, they simply appeared to be valid. Items 
were included simply because, in the fallible judgment of 
the person who constructed or devised the test, they were 
indicative of certain personality attributes. In other words, 
face validity need not be defined by careful, quantitative 
study; rather, it typically reflects one’s more-or-less impre¬ 
cise, possibly erroneous, impressions. Personal judgment, 
even that of an expert, is no guarantee that a particular 
collection of test items will prove to be reliable and mean¬ 
ingful in actual practice. 

A widely used early self-report inventory, the so-called 
Woodworth Personal Data Sheet, was developed during 
World War I to detect soldiers who were emotionally unfit 
for combat. Among its ostensibly face-valid items were 
these: Does the sight of blood make you sick or dizzy? 
Are you happy most of the time? Do you sometimes wish 
you had never been bom? Recruits who answered these 
kinds of questions in a way that could be taken to mean 
that they suffered psychiatric disturbance were detained 
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for further questioning and evaluation. Clearly, however, 
symptoms revealed by such answers are exhibited by many 
people who are relatively free of emotional disorder. 

Rather than testing general knowledge or specific skills, 
personality inventories ask people questions about them¬ 
selves. These questions may take a variety of forms. 
When taking such a test, the subject might have to decide 
whether each of a series of statements is accurate as a self¬ 
description or respond to a series of true-false questions 
about personal beliefs. 

Several inventories require that each of a series of state¬ 
ments be placed on a rating scale in terms of the fre¬ 
quency or adequacy with which the statements are judged 
by the individual to reflect his tendencies and attitudes. 
Regardless of the way in which the subject responds, most 
inventories yield several scores, each intended to identify 
a distinctive aspect of personality. 

One of these, the Minnesota Multiphasic Personality In¬ 
ventory (MMPI), is probably the personality inventory in 
widest use in the English-speaking world. Also available 
in other languages, it consists in one version of 550 items 
(e.g., “I like tall women”) to which subjects are to respond 
“true,” “false,” or “cannot say.” Work on this inventory 
began in the 1930s, when its construction was motivated 
by the need for a practical, economical means of describ¬ 
ing and predicting the behaviour of psychiatric patients. In 
its development efforts were made to achieve convenience 
in administration and scoring and to overcome many of 
the known defects of earlier personality inventories. Var¬ 
ied types of items were included and emphasis was placed 
on making these printed statements (presented either on 
small cards or in a booklet) intelligible even to persons 
with limited reading ability. 

Most earlier inventories lacked subtlety; many people 
were able to fake or bias their answers since the items 
presented were easily seen to reflect gross disturbances; in¬ 
deed, in many of these inventories maladaptive tendencies 
would be reflected in either all true or all false answers. 
Perhaps the most significant methodological advance to 
be found in the MMPI was the attempt on the part of its 
developers to measure tendencies to respond, rather than 
actual behaviour, and to rely but little on assumptions of 
face validity. The true-false item “I hear strange voices 
all the time” has face validity for most people in that to 
answer “true” to it seems to provide a strong indication of 
abnormal hallucinatory experiences. But some psychiatric 
patients who “hear strange voices” can still appreciate 
the socially undesirable implications of a “true” answer 
and may try to conceal their abnormality by answering 
“false.” A major difficulty in placing great reliance on 
face validity in test construction is that the subject may 
be as aware of the significance of certain responses as is 
the test constructor and thus may be able to mislead the 
tester. Nevertheless, the person who hears strange voices 
and yet answers the item “false” clearly is responding to 
something—the answer still is a reflection of personality, 
even if it is not the aspect of personality to which the item 
seems to refer; thus, careful study of responses beyond 
their mere face validity often proves to be profitable. 

Much study has been given to the ways in which response 
sets and test-taking attitudes influence behaviour on the 
MMPI and other personality measures. The response set 
called acquiescence, for example, refers to one’s tendency 
to respond with “true” or “yes” answers to questionnaire 
items regardless of what the item content is. It is con¬ 
ceivable that two people might be quite similar in all 
respects except for their tendency toward acquiescence. 
This difference in response set can lead to misleadingly 
different scores on personality tests. One person might be 
a “yea-sayer” (someone who tends to answer true to test 
items); another might be a “nay-sayer”; a third individual 
might not have a pronounced acquiescence tendency in 
either direction. 

Acquiescence is not the only response set; there are 
other test-taking attitudes that are capable of influencing 
personality profiles. One of these, already suggested by 
the example of the person who hears strange voices, is 
social desirability. A person who has convulsions might 
say “false” to the item “I have convulsions” because he 

believes that others will think less of him if they know he 
has convulsions. The intrusive potentially deceiving effects 
of the subjects’ response sets and test-taking attitudes on 
scores derived from personality measures can sometimes 
be circumvented by varying the content and wording of 
test items. Nevertheless, users of questionnaires have not 
yet completely solved problems of bias such as those 
arising from response sets. Indeed, many of these prob¬ 
lems first received widespread attention in research on the 
MMPI, and research on this and similar inventories has 
significantly advanced understanding of the whole disci¬ 
pline of personality testing. 
The MMPI as originally published consists of nine clini¬ 

cal scales (or sets of items), each scale having been found 
in practice to discriminate a particular clinical group, 
such as people suffering from schizophrenia, depression, 
or paranoia. Each of these scales (or others produced 
later) was developed by determining patterns of response 
to the inventory that were observed to be distinctive of 
groups of individuals who had been psychiatrically classi¬ 
fied by other means (e.g., by long-term observation). The 
responses of apparently normal subjects were compared 
with those of hospital patients with a particular psychiatric 
diagnosis—for example, with symptoms of schizophrenia. 
Items to which the greatest percentage of “normals” gave 
answers that differed from those more typically given by 
patients came to constitute each clinical scale. 

In addition to the nine clinical scales and many specially 
developed scales, there are four so-called control scales on 
the inventory. One of these is simply the number of items 
placed by the subject in the “cannot say” category. The 
L (or lie) scale was devised to measure the tendency of 
the test taker to attribute socially desirable attributes to 
himself. In response to “I get angry sometimes” he should 
tend to mark false; extreme L scorers in the other direction 
appear to be too good, too virtuous. Another so-called F 
scale was included to provide a reflection of the subjects’ 
carelessness and confusion in taking the inventory (e.g., 
“Everything tastes the same” tends to be answered tme by 
careless or confused people). More subtle than either the 
L or F scales is what is called the K scale. Its construction 
was based on the observation that some persons tend to 
exaggerate their symptoms because of excessive openness 
and frankness and may obtain high scores on the clinical 
scales; others may exhibit unusually low scores because of 
defensiveness. On the K-scale item “I think nearly anyone 
would tell a lie to keep out of trouble,” the defensive per¬ 
son is apt to answer false, giving the same response to “I 
certainly feel useless at times.” The K scale was designed 
to reduce these biasing factors; by weighting clinical-scale 
scores with K scores, the distorting effect of test-taking 
defensiveness may be reduced. 

In general, it has been found that the greater the num¬ 
ber and magnitude of one’s unusually high scores on the 
MMPI, the more likely it is that one is in need of psy¬ 
chiatric attention. Most professionals who use the device 
refuse to make assumptions about the factualness of the 
subject’s answers and about his personal interpretations of 
the meanings of the items. Their approach does not de¬ 
pend heavily on theoretical predilections and hypotheses. 
For this reason the inventory has proved particularly pop¬ 
ular with those who have strong doubts about the eventual 
validity that many theoretical formulations will show in 
connection with personality measurement after they have 
been tested through painstaking research. The MMPI also 
appeals to those who demand firm experimental evidence 
that any personality assessment method can make valid 
discriminations among individuals. 

In recent years there has been growing interest in ac¬ 
tuarial personality description—that is, in personality de¬ 
scription based on traits shared in common by groups 
of people. Actuarial description studies yield rules by 
which persons may be classified according to their per¬ 
sonal attributes as revealed by their behaviour (on tests, 
for example). Computer programs are now available for 
diagnosing such disorders as hysteria, schizophrenia, and 
paranoia on the basis of typical group profiles of MMPI 
responses. Computerized methods for integrating large 
amounts of personal data are not limited to this inventory 
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and are applicable to other inventories, personality tests 
(e.g., inkblots), and life-history information. Computer¬ 
ized classification of MMPI profiles, however, has been 
explored most intensively. 

The MMPI has been considered in some detail here 
because of its wide usage and because it illustrates a num¬ 
ber of important problems confronting those who attempt 
to assess personality characteristics. Many other omnibus 
personality inventories are also used in applied settings 
and in research. The California Psychological Inventory 
(CPI), for example, is keyed for several personality vari¬ 
ables that include sociability, self-control, flexibility, and 
tolerance. Unlike the MMPI, it was developed specifically 
for use with “normal” groups of people. Whereas the judg¬ 
ments of experts (usually psychiatric workers) were used 
in categorizing subjects given the MMPI during the early 
item-writing phase of its development, nominations by 
peers (such as respondents or friends) of the subjects were 
relied upon in work with the CPI. Its technical develop¬ 
ment has been evaluated by test authorities to be of high 
order, in part because its developers profited from lessons 
learned in the construction and use of the MMPI. It also 
provides measures of response sets and has been subjected 
to considerable research study. 
From time to time, most personality inventories are re¬ 

vised for a variety of reasons, including the need to take 
account of cultural and social changes and to improve 
them. For example, a revision of the CPI was published in 
1987; the inventory itself was modified to improve clarity, 
update content, and delete items that might be objection¬ 
able to some respondents. Because the item pool remained 
largely unchanged, data from the original samples were 
used in computing norms and in evaluating reliability and 
validity for new scales and new composite scores. The de¬ 
scriptions of high and low scorers on each scale have been 
refined and sharpened, and correlations of scale scores 
with other personality tests have been reported. 

Other self-report techniques. Beyond personality inven¬ 
tories, there are other self-report approaches to personality 
measurement available for research and applied purposes. 
Mention was made earlier of the use of rating scales. 
The rating-scale technique permits quantification of an 
individual’s reactions to himself, to others, and, in fact, 
to any object or concept in terms of a standard set of 
semantic (word) polarities such as “hot-cold” or “good- 
bad.” It is a general method for assessing the meanings of 
these semantic concepts to individuals. 
Another method of self-report called the Q-sort is de¬ 

vised for problems similar to those for which rating scales 
are used. In a Q-sort a person is given a set of sentences, 
phrases, or words (usually presented individually on cards) 
and is asked to use them to describe himself (as he thinks 
he is or as he would like to be) or someone else. This 
description is carried out by having the subject sort the 
items on the cards in terms of their degree of relevance 
so that they can be distributed along what amounts to a 
rating scale. Descriptive items that might be included are 
“worries a lot,” “works hard,” and “is cheerful.” 
Typical paper-and-pencil instruments such as personal¬ 

ity inventories involve verbal stimuli (words) intended 
to call forth designated types of responses from the in¬ 
dividual. There are clearly stated ground rules under 
which he makes his responses. Paper-and-pencil devices 
are relatively easy and economical to administer and can 
be scored accurately and reliably by relatively inexperi¬ 
enced clerical workers. They are generally regarded by 
professional personality evaluators as especially valuable 
assessment tools in screening large numbers of people, as 
in military or industrial personnel selection. Assessment 
specialists do not assume that self-reports are accurate 
indicators of personality traits. They are accepted, rather, 
as samples of behaviour for which validity in predicting 
one’s everyday activities or traits must be established em¬ 
pirically (i.e., by direct observation or experiment). Paper- 
and-pencil techniques have moved from their early stage 
of assumed (face) validity to more advanced notions in 
which improvements in conceptualization and methodol¬ 
ogy are clearly recognized as basic to the determination of 

empirical validity. 

Projective techniques. One group of assessment special¬ 
ists believes that the more freedom people have in picking 
their responses, the more meaningful the description and 
classification that can be obtained. Because personality 
inventories do not permit much freedom of choice, some 
researchers and clinicians prefer to use projective tech¬ 
niques, in which a person is shown ambiguous stimuli 
(such as shapes or pictures) and asked to interpret them 
in some way. (Such stimuli allow relative freedom in pro¬ 
jecting one’s own interests and feelings into them, reacting 
in any way that seems appropriate.) Projective techniques 
are believed to be sensitive to unconscious dimensions 
of personality. Defense mechanisms, latent impulses, and 
anxieties have all been inferred from data gathered in 
projective situations. 

Personality inventories and projective techniques do have 
some elements in common; inkblots, for example, are am¬ 
biguous, but so also are many of the statements on inven¬ 
tories such as the MMPI. These techniques differ in that 
the subject is given substantially free rein in responding 
to projective stimuli rather than merely answering true or 
false, for example. Another similarity between projective 
and questionnaire or inventory approaches is that all in¬ 
volve the use of relatively standardized testing situations. 

While projective techniques are often lumped together as 
one general methodology, in actual practice there are sev¬ 
eral approaches to assessment from a projective point of 
view. Although projective techniques share the common 
characteristic that they permit the subject wide latitude 
in responding, they still may be distinguished broadly as 
follows: (1) associative techniques, in which the subject is 
asked to react to words, to inkblots, or to other stimuli 
with the first associated thoughts that come to mind; (2) 
construction techniques, in which the subject is asked to 
create something—for example, make up a story or draw 
a self-portrait; (3) completion techniques, in which the 
subject is asked to finish a partially developed stimulus, 
such as adding the last words to an incomplete sentence; 
(4) choice or ordering techniques, in which the subject is 
asked to choose from among or to give some orderly se¬ 
quence to stimuli—for example, to choose from or arrange 
a set of pictures or inkblots; (5) expressive techniques, in 
which the subject is asked to use free expression in some 
manner, such as in finger painting. 

Elidden personality defense mechanisms, latent emotional 
impulses, and inner anxieties all have been attributed to 
test takers by making theoretical inferences from data 
gathered as they responded in projective situations. While 
projective stimuli are ambiguous, they are usually admin¬ 
istered under fairly standardized conditions. Quantitative 
(numerical) measures can be derived from subjects’ re¬ 
sponses to them. These include the number of responses 
one makes to a series of inkblots and the number of 
responses to the blots in which the subject perceives what 
seem to him to be moving animals. 

The Rorschach Inkblot Test. The Rorschach inkblots 
were developed by a Swiss psychiatrist, Hermann 
Rorschach, in an effort to reduce the time required in 
psychiatric diagnosis. His test consists of 10 cards, half of 
which are in colour and half in black and white. The test 
is administered by showing the subject the 10 blots one at 
a time; the subject’s task is to describe what he sees in the 
blots or what they remind him of. The subject is usually 
told that the inkblots are not a test of the kind he took in 
school and that there are no right or wrong answers. 

Rorschach’s work was stimulated by his interest in the 
relationship between perception and personality. He held 
that a person’s perceptual responses to inkblots could 
serve as clues to basic personality tendencies. Despite 
Rorschach’s original claims for the validity of his test, 
subsequent negative research findings have led many users 
of projective techniques to become dubious about the role 
assigned the inkblots in delineating relationships between 
perception and personality. In recent years, emphasis has 
tended to shift to the analysis of nuances of the subject’s 
social behaviour during the test and to the content of his 
verbal responses to the examiner—whether, for example, 
he seeks to obtain the assistance of the examiner in “solv¬ 
ing” the inkblots presented to him, sees “angry lions” or 
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“meek lambs” in the inkblots, or is apologetic or combat¬ 

ive about his responses. 
Over the years, considerable research has been carried out 

on Rorschach’s inkblots; important statistical problems in 
analyzing data gathered with projective techniques have 
been identified, and researchers have continued in their 
largely unsuccessful efforts to overcome them. There is a 
vast experimental literature to suggest that the Rorschach 
technique lacks empirical validity. Recently, researchers 
have sought to put the Rorschach on a sounder psycho¬ 
metric (mental testing) basis. New comprehensive scoring 
systems have been developed, and there have been im¬ 
provements in standardization and norms. These devel¬ 
opments have injected new life into the Rorschach as a 
psychometric instrument. 

A similar method, the Holtzman Inkblot Test, has been 
developed in an effort to eliminate some of the statistical 
problems that beset the Rorschach test. It involves the 
administration of a series of 45 inkblots, the subject being 
permitted to make only one response per card. The Holtz¬ 
man has the desirable feature that it provides an alternate 
series of 45 additional cards for use in retesting. 

Research with the Rorschach and Holtzman has pro¬ 
ceeded in a number of directions; many studies have 
compared psychiatric patients and other groups of spe¬ 
cial interest (delinquents, underachieving students) with 
ostensibly normal people. Some investigators have sought 
to derive indexes or predictions of future behaviour from 
responses to inkblots and have checked, for example, 
to see if anxiety and hostility (as inferred from content 
analyses of verbal responses) are related to favourable or 
unfavourable response to psychotherapy. A sizable area 
of exploration concerns the effects of special conditions 
(e.g., experimentally induced anxiety or hostility) on the 
inkblot perceptions reported by the subject and the con¬ 
tent of his speech. 

Thematic Apperception Test (TAT). There are other 
personality assessment devices, which, like the Rorschach, 
are based on the idea that an individual will project 
something of himself into his description of an ambiguous 
stimulus. The TAT, for example, presents the subject with 
pictures of persons engaged in a variety of activities (e.g., 
someone with a violin). While the pictures leave much 
to one’s imagination, they are more highly specific, orga¬ 
nized visual stimuli than are inkblots. The test consists of 
30 black and white pictures and one blank card (to test 
imagination under very limited stimulation). The cards 
are presented to the subject one at a time, and he is asked 
to make up a story that describes each picture and that 
indicates the events that led to the scene and the events 
that will grow out of it. He is also asked to describe the 
thoughts and feelings of the persons in his story. 

Although some content-analysis scoring systems have 
been developed for the TAT, attempts to score it in a 
standardized quantitative fashion tend to be limited to 
research and have been fewer than has been the case for 
the Rorschach. This is especially the state of affairs in 
applied settings in which the test is often used as a basis 
for conducting a kind of clinical interview; the pictures are 
used to elicit a sample of verbal behaviour on the basis of 
which inferences are drawn by the clinician. 

In one popular approach, interpretation of a TAT story 
usually begins with an effort to determine who is the 
hero (i.e., to identify the character with whom the sub¬ 
ject seems to have identified himself). The content of the 
stories is often analyzed in terms of a so-called need-press 
system. Needs are defined as the internal motivations of 
the hero. Press refers to environmental forces that may 
facilitate or interfere with the satisfaction of needs (e.g., in 
the story the hero may be physically attacked, frustrated 
by poverty, or suffer the effects of rumours being spread 
about him). In assessing the importance or strength of a 
particular inferred need or press for the individual who 
takes the test, special attention is given to signs of its per¬ 
vasiveness and consistency in different stories. Analysis of 
the test may depend considerably on the subjective, per¬ 
sonal characteristics of the evaluator, who usually seeks to 
interpret the subjects’ behaviour in the testing situation; 
the characteristics of his utterances; the emotional tone of 

the stories; the kinds of fantasies he offers; the outcomes 
of the stories; and the conscious and unconscious needs 
speculatively inferred from the stories. 

Word-association techniques. The list of projective ap¬ 
proaches to personality assessment is long, one of the most 
venerable being the so-called word-association test. Jung 
used associations to groups of related words as a basis 
for inferring personality traits (e.g., the inferiority “com¬ 
plex”). Administering a word-association test is relatively 
uncomplicated; a list of words is presented one at a time 
to the subject who is asked to respond with the first word 
or idea that comes to mind. Many of the stimulus words 
may appear to be emotionally neutral (e.g., building, first, 
tree); of special interest are words that tend to elicit per¬ 
sonalized reactions (e.g., mother, hit, love). The amount 
of time the subject takes before beginning each response 
and the response itself are used in efforts to analyze a word 
association test. The idiosyncratic, or unusual, nature of 
one’s word-association responses may be gauged by com¬ 
paring them to standard published tables of the specific 
associations given by large groups of other people. 

Sentence-completion techniques. The sentence-comple¬ 
tion technique may be considered a logical extension of 
word-association methods. In administering a sentence- 
completion test, the evaluator presents the subject with a 
series of partial sentences that he is asked to finish in his 
own words (e.g., “I feel upset when . . . ”; “What bums 
me up is ... ”). Users of sentence-completion methods in 
assessing personality typically analyze them in terms of 
what they judge to be recurring attitudes, conflicts, and 
motives reflected in them. Such analyses, like those of 
TAT, contain a subjective element. 

Behavioral assessment. Objective observation of a sub¬ 
ject’s behaviour is a technique that falls in the category 
of behavioral assessment. A variety of assessments could 
be considered, for example, in the case of a seven-year- 
old boy who, according to his teacher, is doing poorly in 
his schoolwork and, according to his parents, is difficult 
to manage at home and does not get along with other 
children. The following types of assessment might be Con¬ 
sidered: (1) a measure of the boy’s general intelligence, 
which might help explain his poor schoolwork; (2) an 
interview with him to provide insights into his view of his 
problem; (3) personality tests, which might reveal trends 
that are related to his inadequate social relationships; (4) 
observations of his activities and response patterns in 
school; (5) observations of his behaviour in a specially cre¬ 
ated situation, such as a playroom with many interesting 
toys and games; (6) an interview with his parents, since 
the boy’s poor behaviour in school may by symptomatic 
of problems at home; and (7) direct observation of his 
behaviour at home. 

Making all of these assessments would be a major under¬ 
taking. Because of the variety of data that are potentially 
available, the assessor must decide which types of infor¬ 
mation are most feasible and desirable under a given set 
of circumstances. In most cases, the clinician is interested 
in both subjective and objective information. Subjective 
information includes what clients think about, the emo¬ 
tions they experience, and their worries and preoccupa¬ 
tions. Interviews, personality inventories, and projective 
techniques provide indications of subjective experience, 
although considerable clinical judgment is needed to infer 
what is going on within the client from test responses. 
Objective information includes the person’s observable be¬ 
haviour and usually does not require the assessor to draw 
complex inferences about such topics as attitudes toward 
parents, unconscious wishes, and deep-seated conflicts. 
Such information is measured by behavioral assessment. 
It is often used to identify behavioral problems, which are 
then treated in some appropriate way. Behavioral observa¬ 
tions are used to get information that cannot be obtained 
by other means. Examples include the frequency of a par¬ 
ticular type of response, such as physical attacks on others 
or observations by ward attendants of certain behaviours 
of psychiatric patients. In either case, observational data 
must meet the same standards of reliability as data ob¬ 
tained by more formal measures. 

The value of behavioral assessment depends on the be- 
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haviours selected for observation. For example, if the goal 
of assessment is to detect a tendency toward depression, 
the responses recorded should be those that are relevant to 
that tendency, such as degrees of smiling, motor activity, 
and talking. 

A type of behavioral assessment called baseline observa¬ 
tions is becoming increasingly popular. These are record¬ 
ings of response frequencies in particular situations before 
any treatment or intervention has been made. They can be 
used in several ways. Observations might be made simply 
to describe a person’s response repertoire at a given time. 
For example, the number of aggressive responses made 
by children of different ages might be recorded. Such 
observations also provide a baseline for judging the effec¬ 
tiveness of behaviour modification techniques. A similar 
set of observations, made after behaviour modification 
procedures have been used, could be compared with the 
baseline measurement as a way of determining how well 
the therapy worked. 

Behavioral observations can be treated in different ways. 
One of these is to keep track of the frequency with which 
people make designated responses during a given period 
of time (e.gthe number of times a psychiatric patient 
makes his own bed or the number of times a child asks 
for help in a novel situation). Another approach involves 
asking raters to support their judgments of others by cit¬ 
ing specific behaviour (critical incidents); a shop foreman, 
for example, may rate a worker as depressed by citing 
incidents when the worker burst into tears. Critical inci¬ 
dents not only add validity to ordinary ratings, but they 
also suggest behavioral details that might be promising 
predictors of success on the job, response to psychiatric 
treatment, or level of academic achievement. 

Behavioral observations are widely made in interviews 
and in a variety of workaday settings. Employers, supervi¬ 
sors, and teachers—either formally or informally—make 
use of behavioral observations in making decisions about 
people for whom they have responsibility. Unfortunately 
the subject may know he is being studied or evaluated 
and, therefore, may behave atypically {e.g., by working 
harder than usual or by growing tense). The observer 
may be a source of error by being biased in favour of or 
against the subject. Disinterested observers clearly are to 
be preferred (other things being equal) for research and 
clinical purposes. The greater the care taken to control 
such contributions to error, the greater the likelihood that 
observations will prove to be reliable. 

Cognitive assessment. The types of thoughts experi¬ 
enced by individuals are reflective of their personalities. 
Just as it is important to know what people do and how 
their behaviour affects others, it is also necessary to assess 
the thoughts that may lie behind the behaviour. Cognitive 
assessment provides information about thoughts that pre¬ 
cede, accompany, and follow maladaptive behaviour. It 
also provides information about the effects of procedures 
that are intended to modify both how subjects think about 
a problem and how they behave. 

Cognitive assessment can be carried out in a variety of 
ways. For example, questionnaires have been developed to 
sample people’s thoughts after an upsetting event. Beepers 
(electronic pagers) have been used to signal subjects to 
record their thoughts at certain times of the day. There 
are also questionnaires to assess the directions people give 
themselves while working on a task and their theories 
about why things happen as they do. 

The assessment of thoughts and ideas is a relatively 
new development. It has received impetus from the grow¬ 
ing evidence that thought processes and the content of 
thoughts are related to emotions and behaviour. Cognitive 
assessment provides information about adaptive and mal¬ 
adaptive aspects of people’s thoughts and the role their 
thoughts play in the processes of planning, making deci¬ 
sions, and interpreting reality. 

Bodily assessment. Bodily responses may reveal a per¬ 
son’s feelings and motivations, and clinicians pay particu¬ 
lar attention to these nonverbal messages. Bodily functions 
may also reflect motivations and concerns, and some 
clinicians also pay attention to these. Sophisticated de¬ 
vices have been developed to measure such physiological 

changes as pupil dilation, blood pressure, and electrical 
skin responses under specific conditions. These changes 
are related to periodic ratings of mood and to other physio¬ 
logical states that provide measures of stability and change 
within the individual. Technological advances are making 
it possible to monitor an individual’s physiological state 
on a continuous basis. Sweat, heartbeat, blood volume, 
substances in the bloodstream, and blood pressure can all 
be recorded and correlated with the presence or absence 
of certain psychological conditions such as stress. 

Personal facts. One type of information that is some¬ 
times overlooked because of its very simplicity consists of 
the subject’s life history and present status. Much of this in¬ 
formation may be gathered through direct interviews with 
a subject or with an informant through questionnaires and 
through searches of records and archives. The information 
might also be gathered by examining the subject’s personal 
documents (e.g., letters, autobiographies) and medical, ed¬ 
ucational, or psychiatric case histories. The information 
might concern the individual’s social and occupational 
history, his cultural background, his present economic sta¬ 
tus, and his past and present physical characteristics. Life- 
history data can provide clues to the precursors and cor¬ 
relates of present behaviour. This information may help 
the investigator avoid needlessly speculative or complex 
hypotheses about the causation of personality traits when 
simple explanations might be superior. Failure on the part 
of a personality evaluator to be aware of the fact that 
someone had spent two years during World War II in a 
concentration camp could result in misleading inferences 
and conjectures about the subject’s present behaviour. 

RELIABILITY AND VALIDITY OF ASSESSMENT METHODS 

Assessment, whether it is carried out with interviews, be¬ 
havioral observations, physiological measures, or tests, is 
intended to permit the evaluator to make meaningful, 
valid, and reliable statements about individuals. What 
makes John Doe tick? What makes Mary Doe the unique 
individual that she is? Whether these questions can be 
answered depends upon the reliability and validity of the 
assessment methods used. The fact that a test is intended 
to measure a particular attribute is in no way a guarantee 
that it really accomplishes this goal. Assessment techniques 
must themselves be assessed. 
Evaluation techniques. Personality instruments measure 

samples of behaviour. Their evaluation involves primarily 
the determination of reliability and validity. Reliability 
often refers to consistency of scores obtained by the same 
persons when retested. Validity provides a check on how 
well the test fulfills its function. The determination of 
validity usually requires independent, external criteria of 
whatever the test is designed to measure. An objective of 
research in personality measurement is to delineate the 
conditions under which the methods do or do not make 
trustworthy descriptive and predictive contributions. One 
approach to this problem is to compare groups of people 
known through careful observation to differ in a particular 
way. It is helpful to consider, for example, whether the 
MMPI or TAT discriminates significantly between those 
who show progress in psychotherapy and those who do 
not, whether they distinguish between law violators of 
record and apparent nonviolators. Experimental investiga¬ 
tions that systematically vary the conditions under which 
subjects perform also make contributions. 

Although much progress has been made in efforts to 
measure personality, all available instruments and meth¬ 
ods have defects and limitations that must be borne in 
mind when using them; responses to tests or interview 
questions, for example, often are easily controlled or ma¬ 
nipulated by the subject and thus are readily “fakeable.” 
Some tests, while useful as group screening devices, exhibit 
only limited predictive value in individual cases, yielding 
frequent (sometimes tragic) errors. These caveats are espe¬ 
cially poignant when significant decisions about people are 
made on the basis of their personality measures. Institu¬ 
tionalization or discharge, and hiring or firing, are weighty 
personal matters and can wreak great injustice when based 
on faulty assessment. In addition, many personality as¬ 
sessment techniques require the probing of private areas 
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of the individual’s thought and action. Those who seek to 
measure personality for descriptive and predictive reasons 
must concern themselves with the ethical and legal impli¬ 
cations of their work. 

A major methodological stumbling block in the way 
of establishing the validity of any method of personality 
measurement is that there always is an element of subjec¬ 
tive judgment in selecting or formulating criteria against 
which measures may be validated. This is not so serious a 
problem when popular, socially valued, fairly obvious cri¬ 
teria are available that permit ready comparisons between 
such groups as convicted criminals and ostensible non¬ 
criminals, or psychiatric hospital patients and noninsti- 
tutionalized individuals. Many personality characteristics, 
however, cannot be validated in such directly observable 
ways (e.g., inner, private experiences such as anxiety or de¬ 
pression). When such straightforward empirical validation 
of an untested measure hopefully designed to measure any 
personality attribute is not possible, efforts at establishing 
a less impressive kind of validity (so-called construct valid¬ 
ity) may be pursued. A construct is a theoretical statement 
concerning some underlying, unobservable aspect of an 
individual's characteristics or of his internal state. (“Intel¬ 
ligence,” for example, is a construct; one cannot hold “it” 
in one’s hand, or weigh “it,” or put “it” in a bag, or even 
look at “it.”) Constructs thus refer to private events in¬ 
ferred or imagined to contribute to the shaping of specific 
public events (observed behaviour). The explanatory value 
of any construct has been considered by some theorists to 
represent its validity. Construct validity, therefore, refers 
to evidence that endorses the usefulness of a theoretical 
conception of personality. A test designed to measure an 
unobservable construct (such as “intelligence” or “need to 
achieve”) is said to accrue construct validity if it usefully 
predicts the kinds of empirical criteria one would expect 
it to—e.g., achievement in academic subjects. 
The degree to which a measure of personality is empir- 

Predictive- ically related to or predictive of any aspect of behaviour 
ness of observed independently of that measure contributes to its 
personality validity in general. A most desirable step in establishing 
measures the usefulness of a measure is called cross-validation. The 

mere fact that one research study yields positive evidence 
of validity is no guarantee that the measure will work as 
well the next time; indeed, often it does not. It is thus 
important to conduct additional, cross-validation studies 
to establish the stability of the results obtained in the first 
investigation. Failure to cross-validate is viewed by most 
testing authorities as a serious omission in the validation 
process. Evidence for the validity of a full test should not 
be sought from the same sample of people that was used 
for the initial selection of individual test items. Clearly 
this will tend to exaggerate the effect of traits that are 
unique to that particular sample of people and can lead to 
spuriously high (unrealistic) estimates of validity that will 
not be borne out when other people are studied. Cross- 
validation studies permit assessment of the amount of 
“shrinkage” in empirical effectiveness when a new sample 
of subjects is employed. When evidence of validity holds 
up under cross-validation, confidence in the general use¬ 
fulness of test norms and research findings is enhanced. 
Establishment of reliability, validity, and cross-validation 
are major steps in determining the usefulness of any psy¬ 
chological test (including personality measures). 
Clinical versus statistical prediction. Another measure 

of assessment research has to do with the role of the asses¬ 
sor himself as an evaluator and predictor of the behaviour 
of others. In most applied settings he subjectively (even 
intuitively) weighs, evaluates, and interprets the various 
assessment data that are available. How successful he is in 
carrying out his interpretive task is critical, as is knowl¬ 
edge of the kinds of conditions under which he is effective 
in processing such diverse data as impressions gathered in 
an interview, test scores, and life-history data. The typical 
clinician usually does not use a statistical formula that 
weighs and combines test scores and other data at his dis¬ 
posal. Rather, he integrates the data using impressions and 
hunches based on his past clinical experience and on his 
understanding of psychological theory and research. The 
result of this interpretive process usually includes some 

form of personality description of the person under study 
and specific predictions or advice for that person. 

The degree of success an assessor has when he responds 
to the diverse information that may be available about a Evaluating 
particular person is the subject of research that has been the 
carried out on the issue of clinical versus statistical pre- evaluator 
diction. It is reasonable to ask whether a clinician will do 
as good a job in predicting behaviour as does a statistical 
formula or “cookbook”—i.e., a manual that provides the 
empirical, statistically predictive aspects of test responses 
or scores based on the study of large numbers of people. 

An example would be a book or table of typical intel¬ 
ligence test norms (typical scores) used to predict how 
well children perform in school. Another book might offer 
specific personality diagnoses (e.g., neurotic or psychotic) 
based on scores such as those yielded by the different 
scales of the MMPI. Many issues must be settled before 
the deceptively simple question of clinical versus statistical 
prediction can be answered definitively. 
When statistical prediction formulas (well-supported by 

research) are available for combining clinical information, 
however, experimental evidence clearly indicates that they 
will be more valid and less time-consuming than will a 
clinician (who may be subject to human error in trying 
to simultaneously consider and weigh all of the factors 
in a case). The clinician’s chief contributions to diagno¬ 
sis and prediction are in situations for which satisfactory 
formulas and quantified information are not available. A 
clinician’s work is especially important when evaluations 
are required for rare and idiosyncratic personality charac¬ 
teristics that have escaped rigorous, systematic empirical 
study. The greatest confidence results when both statistical 
and subjective clinical methods simultaneously converge 
(agree) in the solution of specific clinical problems. 
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Accidents and Safety 
Accidents continue to be the fourth-leading cause of 
death among Americans and the leading cause of death 
among those younger than 38 years old. They claimed 
94,000 American lives in 1989 and resulted in untold 
millions of injuries. Nearly 47,000 of those deaths 
resulted from traffic accidents, and young males con¬ 
tinued to be overrepresented in traffic deaths. 

Falls, also a major cause of accidental death, ac¬ 
counted for over 12,000 deaths in 1989. More than 
half of the fatal falls occurred at home, and most of 
those involved persons 75 years old or older. 

Poisonings by solids and liquids claimed more than 
5,000 lives in 1989. A majority of the poisoning deaths 
occurred among adults between the ages of 25 and 
44, many as a result of suicide or illicit drug use. 

Despite gains made in fire safety since the intro¬ 
duction of laws requiring smoke detectors, home fires 
claimed more than 3,000 lives in the U.S. in 1989, about 
600 of them among children younger than 5 years old 
and about 1,000 among persons over 65. Fire-safety 
experts suggest that the old and very young are over¬ 
represented among fire victims because they have a 
more difficult time escaping when fire breaks out. 

An issue currently being debated is that of safety 
seats for infants and small children on airplanes. Babies 
under the age of two now fly free if they are held on an 
adult’s lap. In a plane accident—as in a car accident— 
the child is almost certain to be ripped from the adult’s 
arms. The controversy centers around the question of 
whether the immense cost involved would be justified 
by the small number of lives likely to be saved. A U.S. 
Federal Aviation Administration (FAA) study estimated 
that requiring these seats would add an average of 
$185 to a family’s cost of flying with an infant, mak¬ 
ing such travel unaffordable for 20% of families with 
young children. In addition, over the previous 14 years 
only two lives would have been saved by mandatory 
safety seats. Nevertheless, the National Transportation 
Safety Board (NTSB) has recommended that the FAA 
require the seats. This is seen as especially contro¬ 
versial because the NTSB has recommended against 
requiring seat belts on school buses. It may be a year 
before the FAA reaches a decision. 

Other issues currently receiving special attention— 
restraint systems in automobiles, a new treatment 
for spinal cord injuries, accidental poisoning of chil¬ 
dren, and prevention of skateboarding injuries—are 
discussed below. 

Safety belts and air bags—gaining in usage 

There is new hope that the number of traffic deaths 
in the U.S. will be reduced. With model year 1990 
began the equipping of every new automobile sold in 
the U.S. with either a driver’s-side air bag or “passive” 
restraints—belts that automatically wrap themselves 

Dummies in an airplane crash test demonstrate the potential 

for injury to a small child held on an adult’s lap. A proposed 

rule would require infant safety seats, but the costs—and cost 

effectiveness—of such a measure are still under debate. 

around the driver and front-seat passenger. This came 
about largely because of a decision handed down in 
1984 by the U.S. Department of Transportation (DOT) 
to settle a decades-long debate on how to protect 
drivers and passengers from traffic accidents. 

The safety belt first appeared in U.S.-made automo¬ 
biles more than 30 years ago. One problem with the 
belts became apparent almost as soon as they were 
introduced—most drivers and passengers refused to 
wear them. Consumers commonly complained that the 
belts wrinkled their clothes, were uncomfortable, or 
were simply too difficult and time-consuming to snap 
on and adjust. 

Over the years automakers worked to make safety 
restraints easier to use and more comfortable. Buckles 
were moved to the side to avoid digging into a driver’s 
body, and belts were made to adjust automatically 
to each person’s size. Many were designed so they 
would lock into position only on impact, eliminating the 
need for the belt to be tight at all times. 

Studies of traffic accidents, meanwhile, confirmed 
that safety belts were indeed effective. The belts 
helped prevent the “secondary collision”—which oc¬ 
curs when the car stops moving but passengers are 
carried forward by their own momentum and slam 
into the car’s interior—that is responsible for a large 
share of traffic-accident injuries. Researchers in traf¬ 
fic safety have concluded that three-point (lap-and- 
shoulder) belts could prevent nearly half of all traffic 
fatalities and almost two-thirds of the serious injuries. 
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Given the combination of those figures, the fact that 

only about 15% of drivers and passengers wore the 

belts, and the high cost to society of traffic accidents 

(estimated at more than $72 billion annually in medi¬ 

cal bills, lost wages, property damage, and insurance 

expenses), government officials finally proposed that 

drivers and passengers be protected, like it or not. Ex¬ 

actly how to provide that protection became the focus 

of a 20-year debate that pitted the powerful auto and 

insurance industries against each other. 

The federal government first proposed in 1969 that 

beginning with the 1974 model year, air bags or pas¬ 

sive belts be required on all cars. Through petitions 

to DOT and court challenges, automobile manufactur¬ 

ers succeeded in delaying this deadline several times; 

DOT eventually dropped the requirements completely. 

In 1983, however, the U.S. Supreme Court ordered a 

review of the issue, and the battle lines were drawn 

again. 

Automakers were afraid the high cost of air bags 

would depress sales of new cars. The air bags would 

add at least $500 to the price of each car, they in¬ 

sisted, and would cost as much as $1,500 to reinstall 

after being deployed. The automakers were justified 

in believing that consumers did not want to pay the 

price. General Motors had offered air bags on some 

cars during model years 1974 through 1976. Even at 

a below-cost price of $300, consumers bought only 

10,000 of a planned production of 300,000. 

Automakers also pointed out, correctly, that air bags 

are not as effective as the three-point belts they were 

already installing in all cars. Air bags are deployed 

only in frontal and near-frontal crashes of more than 

40 km/h (25 mph) into another car or 19 km/h (12 

mph) into a fixed object. They would not be deployed 

(or useful) in side, rollover, or rear-end collisions and 

would therefore prevent only about a third of traffic 

fatalities, as opposed to nearly half that could be pre¬ 

vented by belts. Worse yet, the automakers pointed 

out, air bags could discourage belt use by providing 

drivers with a false sense of security. 

While passive belts would be cheaper (at a cost 

of about $50 per car to manufacturers), automakers 

pointed out that consumers—thinking that the belts 

would not be detachable in case of fire or water- 

immersion emergencies—might not use them. They 

offered as evidence their experience with interlocks, 

which prevented a car from starting unless passengers 

were buckled up. Many drivers simply buckled the 

belts behind their backs or paid to have the system 

overridden. Even if consumers used passive restraints, 

the benefits would be slow in coming; it would take 

more than 10 years for new cars equipped with pas¬ 

sive restraints to replace cars then in use. 

Auto companies argued that if DOT wanted drivers 

and passengers to be restrained, it should use the ap¬ 

proach already taken in most other industrial countries: 

simply pass laws requiring drivers and passengers to 

use the restraints already provided. This, the auto¬ 

makers insisted, would provide protection immediately. 

New York state passed such a law in 1984, and 26 

states currently require front-seat drivers and pas¬ 

sengers to buckle up. All states require that young 

children ride in child safety seats. 

Insurance companies and some safety advocates 

argued that belt laws alone would not be effective be¬ 

cause compliance rates varied widely and were as low 

as 20% in some areas; only passive restraints would 
protect the majority of drivers and passengers. Insur¬ 

ance companies further argued that air bags would 

save more lives than three-point restraints, which, 
though more effective in theory, often in practice are 

Drivers of the air-bag-equipped automobiles below walked away virtually 

uninjured from what could have been a fatal head-on collision. Recognizing 

that safety is now a prime concern of consumers, several U.S. automakers are 

promoting safety features as part of their marketing strategies. 

A reminder: Chryskl Motors Corporation is (he only Amencan camialier to ^ wOTcms** 
put driver-side air bans in every passenger car they build in the U.S., from tlie cHsrrsLHi-pvtmovtn■ oooor. 

kwst to the highest pneed models. 

(Left) Chrysler Corporation; (right) Mike Hensdill/Culpeper Star-Exponent 
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not worn. Nevertheless, according to one study, de¬ 
spite polls in which nearly half of the respondents said 
they would unbuckle their passive restraints, close to 

90% of drivers actually wear them. 
After weighing all these arguments, U.S. Secretary 

of Transportation Elizabeth Dole ruled in 1984 that 
passive restraints had to be phased in: 10% of all cars 

built in model year 1987 would have to be equipped 
with passive restraints or air bags. The figure would 

rise to 25% for model year 1988, 40% for model year 
1989, and 100% for model year 1990. However, the 
requirements would be rescinded if states represent¬ 
ing two-thirds of the nation’s population passed belt- 

use laws by Sept. 1, 1989. 
The requirements stayed in place, and automakers 

have since produced four types of passive protection. 
In one, a motorized shoulder belt rides a track along 

the driver’s or passenger’s door, wrapping across the 
person’s body from the door-side shoulder to the op¬ 
posite hip once the door has been closed. The lap 

belt is separate and must be buckled manually. These 
belts are standard on many new Toyotas, Fords, 
and Chryslers. A second system also uses a two- 
point shoulder belt, which is attached to the door and 
swings into place when the door is closed. This system 

is standard on many new Chryslers, Peugeots, and 
Volkswagens. A third system uses a three-point belt 

connected at two points on the door and at another 
point near the passenger’s hip. The belts swing into 
place when the door is closed. These systems are 
standard on many new Hondas and General Motors 

cars. 
The fourth system is the air bag. In a higher-speed 

crash an electronic sensor detects the impact in less 
than 3/ioo of a second. By 6/ioo of a second an explosive 
reaction has filled the air bag. The bag is fully inflated 
for about Vio of a second—just when the passenger 
would have moved forward into it—and prevents him 
or her from striking the car’s interior. In some cars the 
same sensor also causes the safety belts to tighten 
and lock. The air bag then deflates in about another 
Vio of a second, so that the driver can see. 

Though air bags are still expensive, their price 

could drop to about $300 in the next few years 
with mass production. Turning necessity into a virtue, 
some manufacturers have begun using them as a sell¬ 
ing point. Chrysler announced that from model year 
1990 driver’s-side air bags would be standard equip¬ 
ment on all cars. Ford followed suit; about 40% of 
its 1990 cars had driver’s-side air bags, and its goal 

was to have driver’s- and passenger-side air bags as 
standard equipment by the mid-’90s. General Motors 
equipped about 15% of its 1990 cars with air bags 
for drivers but intends to install them in all its models 
by 1995 and increasingly to add air bags for passen¬ 
gers. Threatening these plans was the possibility of a 
shortage of critical components. A series of flash fires 

at equipment factories occurred during the past year 
when the chemical used as the air bag inflater ignited 

during the manufacturing process, and some factories 

had to halt production. Since reengineering a car de¬ 

signed for air bags so that it could use passive safety 

belts would take months and cost millions of dollars, 
suppliers were investigating alternative propellants. 

It is not only the automakers who are responding 

to the DOT requirements. Surveys indicate that Amer¬ 

icans have become generally more health- and safety¬ 
conscious; many consumers have become particularly 

concerned about automobile safety and are, in fact, 
looking for safety features instead of avoiding them. 

A 1987 poll showed that 92% of Americans believe 

safety belts save lives, and 70% favor belt-use laws. 
The same poll showed that 75% of those surveyed 
claim they always or nearly always buckle up; the ob¬ 

served rate of belt use has in fact risen to nearly half 

of all drivers. 
Sensing the trend, automakers are actively promot¬ 

ing the safety features of their cars. Volvo spends fully 
half of its advertising budget on safety-oriented ads. If 

these ads are successful, and if consumers continue 
to rate safety as an important factor when buying cars, 

the long and often bitter debate about how to force 

drivers to use seat belts could fade into insignificance. 
The vast majority of drivers may well decide on their 

own initiative to buckle up. 

New treatment for spinal cord injuries 

Perhaps the most tragic of nonfatal accidents are 
spinal cord injuries that leave victims paralyzed. Each 

year nearly 10,000 Americans suffer acute spinal cord 
injuries that lead to some degree of paralysis. A re¬ 
cent breakthrough in drug therapy offers doctors and 

victims new hope for treating these injuries effectively. 

In March 1990 scientists at the National Institutes of 
Health (NIH) announced that high doses of the steroid 

drug methylprednisolone can, if administered quickly, 

reduce neurological damage caused in a spinal cord 
injury. Researchers emphasized that the drug does not 
cure spinal cord damage but can limit the subsequent 
paralysis; even minor improvements can make a great 

deal of difference to the victim. Persons whose injuries 
might have left them in a wheelchair could, with the 

drug therapy, be able to walk with crutches. Those 

who might have otherwise been completely paralyzed 
might maintain the use of their hands. 

To be most effective, the drug must be administered 

in high doses within eight hours of the injury. Doctors 
estimate that about 95% of spinal-injury victims are 

treated in a hospital within that time limit; the drug 
would therefore be beneficial in a majority of cases. 

The drug appears to work by reducing swelling in 
injured spinal tissue, thereby preventing cell degener¬ 
ation. Tissue degeneration occurs over several hours 

after an injury; thus, the earlier the drug is admin- 
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Rendered quadriplegic as a 

result of a 1985 football injury, 

Marc Buoniconti is now a 

student at the University of 

Miami, Florida. He is also one 

of200 patients participating in 

the Miami Project, a pioneering 

research effort seeking a 

“cure" for paralysis. A recent 

development in critical care 

treatment of spinal cord injury 

may offer more immediate 

hope for those newly injured; 

researchers reported in 1990 

that steroid treatment, if given 

within eight hours of an injury, 

can reduce that injury’s severity 

and may lessen the individual’s 

disability. 

istered, the more likely it will be beneficial. For this 

reason doctors are considering training paramedics to 

administer the drug at the scene of an accident. 

Because the results of the research were so dra¬ 

matic, the NIH broke with its usual policy and issued 

a special alert to make physicians aware of the drug’s 

potential before the study was published in a med¬ 

ical journal. 

Accidental poisoning—easily prevented 

Deaths from accidental poisoning increased in 1989, 

and many of the deaths were among the young age 

groups. Nevertheless, during the past three decades, 

most of the news on accidental poisonings involving 

children has been good. The number of children who 

die by accidental poisoning has dropped from 450 

in 1961 to several dozen per year at present. Many 

factors have figured in the reduction. Federal label¬ 

ing requirements have made more parents aware of 

the products that are poisonous; child-resistant caps 

have made it much more difficult for children to open 

containers of dangerous products; and poison-control 

centers have given parents a way to get correct first- 
aid information quickly in a poisoning emergency. In 

recent years manufacturers and government officials 

have been exploring the use of bittering agents, which 

are colorless and odorless but make liquids taste so 

bitter that children are more likely to spit them out 

than swallow them. 
Still, tens of thousands of children each year are 

involved in nonfatal poisonings, which can be harmful 

and frightening, as well as injurious. The best efforts 

of manufacturers and safety advocates cannot over¬ 
come parental failure to observe poison-prevention 

suggestions. 

Children are natural explorers, and much of what 

they find they immediately put in their mouths. By the 

time they are crawling, some children are capable of 

opening unprotected cabinets. Parents should either 

lock up cabinets (a variety of inexpensive, easily in¬ 

stalled locking systems are available) or remove toxic 

products completely from lower shelves and cabinets. 

One of the most popular storage areas for cleaners— 

under the sink—is also one of the first places children 

like to explore, if only to imitate their parents. 

When children begin walking, parents need to re¬ 

move all toxic products, such as medicines, perfumes, 

nail polish, and alcohol, from drawers and nightstands. 

Even child-resistant caps are not foolproof; some 

precocious children can open these containers, and 

parents should not leave them where children can 

get at them. 

Many older people who suffer from arthritis or 

diminished hand strength specifically request medica¬ 

tions without child-resistant caps. When parents take 
their children to visit elderly relatives or friends, they 

should be aware of what medications are in the house 

and where they are stored. Any within reach should 

be moved to a safe location. 

When children need to take a medication, parents 

should avoid the temptation to refer to it as candy or 

a goodie to induce them to swallow it. This may only 

tempt them to go looking for more “candy” later. 

Many poisonings result from simple confusion about 

the contents of a makeshift container. For this rea¬ 

son parents should keep all household products in 

their original containers, complete with warnings and 

directions for proper use. Too often, parents put toxic 

cleaners into a glass or soda bottle for a small cleaning 

job, turn their backs for a moment, and return to find 
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So-called 

child-resistant 

caps meant to 

prevent youngsters 

from consuming 

dangerous 

substances may be 

virtually impossible 

for many adults to 

open, especially if 

they have arthritis. 
When an adult fails 

to replace the cap 

properly—or cannot 

replace it at all— 
young children 

in the household 

are still at risk of 

poisoning. 

that a child has taken a drink. Similarly, paints, paint 

thinners, or other toxins should not be placed, even 
temporarily, in a glass or coffee cup. 

When a parent suspects that a child may have been 
poisoned, the first step is to call the local poison- 
control center. (Parents should have the number next 

to or on the phone at all times.) In areas where there is 
no poison-control center, parents should call the local 

hospital or dial 911. 

Tips for skateboarding safety 

After enjoying brief popularity in the 1960s, skate¬ 
boards reappeared in the late 1980s to stay. As the 
number of skateboards sold rose dramatically, so did 
the number of injuries suffered by those riding them. 
In 1983 the Consumer Product Safety Commission 
reported 16,000 injuries associated with skateboards; 
by 1986 that figure had risen to over 80,000. About 
75% of these injuries are to the arms and legs. Many 
are wrist sprains and fractures suffered when riders 
stick out their hands to break a fall. Of particular con¬ 

cern to safety advocates are head and neck injuries, 
which account for 17% of the injuries. 

Not surprisingly, the majority of those suffering 
these injuries are young males, the group among which 
skateboarding is most popular. For many, skateboard¬ 
ing is a serious endeavor, involving hours of practice 
on increasingly difficult daredevil stunts. Falls are part 
of the process of learning. 

While safety experts concede that falls from skate¬ 
boards and the resulting injuries cannot be eliminated, 
they do suggest ways to reduce the risks. The first 
is to buy a good-quality skateboard—sturdy, well bal¬ 
anced, and designed for the weight of the intended 
rider. Riders should also immediately purchase pro¬ 
tective equipment, such as a well-fitting bicycle hel¬ 
met, knee pads, elbow pads, wrist guards, and ankle 

guards. The cost of this gear can exceed $200 easily, 

but injuries can cost considerably more. 
Skateboarding enthusiasts suggest that those just 

taking up the sport learn with an experienced partner. 

A partner can hold onto a novice as he or she first rides 

the skateboard and gets a sense of how to balance on 
it. An experienced rider can also show a novice how 

to turn the board safely by shifting body weight and 
how to jump off without falling or twisting an ankle. 

Those who participate in the sport also need to be 

choosy about where they ride; about half of all falls 
are caused by rough and irregular surfaces that jolt 
the skateboard. Riders should look for smooth riding 

surfaces away from traffic and pedestrians. 
—Tom D. Naughton 

Aging 
The health care of older persons continues to reflect 

research and clinical advances in a variety of areas. 
For example, the impact of vision and hearing dis¬ 

turbances on health and function of older persons 

is becoming more clearly identified. The substantial 
psychological effects of care giving for persons with 

Alzheimer’s disease upon the care giver are becoming 

recognized. Ethical issues, such as whether to resus¬ 
citate terminally ill persons, particularly those living in 

nursing homes, and whether the withdrawal of feed¬ 
ing is ever appropriate, have been examined by both 

health researchers and public officials. 
In this update, four common syndromes (Parkin¬ 

sonism, urinary incontinence, falls, and dementia) are 

focused upon because recent research has resulted 
in changes in the clinical care of older persons who 
are afflicted with them. In addition, a major eco¬ 

nomic issue currently causing considerable turmoil in 
the United States—the financing of long-term care— 
is addressed. 

Parkinson’s disease: advances in drug treatment 

Parkinson’s disease is the most common of several 

progressively disabling illnesses causing neurological 
decline; it is characterized by decreases in normal 

movements, rigidity, and tremor. The incidence is es¬ 
timated to be about one person in 1,000 in the over- 
50 population; in 75% of cases onset occurs between 
ages 50 and 65. 

Parkinson’s disease often begins as general slow¬ 
ing of all voluntary motions and may progress to loss 

of facial expressions (masklike facies), loss of normal 
motions such as arm swinging while walking, and a 

short, shuffling gait. At the late stages of the disease, 
some victims may appear “frozen” in their own bod¬ 
ies. In addition to significant neurological dysfunction, 

personality changes are common in Parkinson’s dis¬ 
ease, especially depression and dementia. Although 
the usual cause of Parkinson’s disease is unknown, 
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Physicians examine a patient 

with Parkinson’s disease who 

appears to have benefited from 

the drug L-deprenyl, an agent 

from a new class of drugs 

known as monoamine oxidase 

B inhibitors. Early trials have 

shown that the drug delays 

clinical manifestations of the 

disease, such as stiffness and 

palsy, and is well tolerated 

by the majority of patients 

taking it. 

autopsy studies have shown there is a characteristic 

loss of neurons (nerve cells) in the part of the brain 

called the substantia nigra. 

It is important to distinguish Parkinson’s disease 

from forms of parkinsonism with other causes. For 

example, the same symptoms may occur in persons 

who have had strokes in the substantia nigra (the 

same area of the brain that is involved in Parkinson’s 

disease). Parkinsonism may also occur after a specific 

type of encephalitis (“sleeping sickness”), an infectious 

inflammation of the brain. Although this was an im¬ 

portant cause earlier in this century, postencephalic 

parkinsonism is rare now. Drug-induced parkinsonism 

may occur with some psychiatric medications that are 

often used to control behavior in agitated or demented 

older persons; symptoms are usually reversible when 

the drug is stopped. Other rare causes of parkinson¬ 

ism are carbon monoxide poisoning and manganese 

toxicity. 
At some point drug therapy is necessary for most 

persons with the disease. One survey found that about 

75% of patients require drug treatment within two 

years. Such therapy is based on correcting the neuro¬ 

chemical imbalance that is believed to be the cause of 

the disorder. The crucial deficit is a lack of dopamine, 

a neurotransmitter that is produced in the substantia 

nigra; there is also a relative overabundance of another 

neurotransmitter, acetylcholine. Therefore, one thera¬ 

peutic approach attempts to decrease acetylcholine 

through the use of anticholinergic medications, such 

as trihexyphenidyl (e.g., Artane, Tremin) and benz- 
tropine mesylate (Cogentin). Another approach is to 

increase dopamine. The latter can be accomplished 

by a variety of classes of drugs. The antiviral drug 
amantadine hydrochloride (Symmetrel) enhances the 

release of dopamine from nerve cells but is usually 

only temporarily effective. 

The most common medication used today is a drug 

that combines levodopa (L-dopa) and carbidopa; the 
former is a chemical precursor of dopamine and the 

latter a chemical that allows efficient entry of L-dopa 

into the brain by preventing its metabolism before it 

reaches the part of the brain where it is needed. Al¬ 

though this combination drug (Sinemet) is usually suc¬ 

cessful in managing many parkinsonism symptoms, 

some patients may experience serious side effects, es¬ 

pecially dizziness, involuntary movements, delusions, 

and cardiac effects such as abnormal heartbeats. 

Moreover, after several years of use, the drug appears 

to be less effective, probably because the disease has 

progressed. 

Bromocriptine (Parlodel) and other similar drugs, 

which act by directly stimulating the nerve cell receptor 

for dopamine and thereby substituting for the neuro¬ 

transmitter, may be effective when patients are no 

longer responsive to the levodopa-carbidopa combina¬ 
tion, and they may also cause fewer movement side 

effects. Such drugs are very expensive, however, and 

eventually patients become refractory to their bene¬ 

fits as well. 
Recent studies have demonstrated the benefit of a 

new class of drugs, monoamine oxidase B inhibitors, 

in the treatment of Parkinson’s patients. The first drug 

to be studied in this class was L-deprenyl (selegiline), 

which is remarkably well tolerated. Although deprenyl’s 

mechanism of action is unknown, one theory suggests 

that it prevents death of cells in the substantia nigra 

and thereby delays clinical manifestations of the dis¬ 
ease. Consistent with this theory, one study demon¬ 

strated that only 24% of Parkinson’s patients treated 

with deprenyl progressed to the point of needing levo¬ 
dopa within a year, compared with 44% of patients 

who did not receive the drug. Several small studies 

have also suggested that there may be some benefit 
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in patients with more advanced disease, but these 
effects appear to be long lasting in only a minority 

of patients. 
Another treatment for Parkinson’s disease that has 

been widely reported upon but is in only the experi¬ 
mental stage is the transplantation of fetal nerve tissue 

to the brain. In this procedure fetal cells that produce 
dopamine are implanted directly in the area of the brain 

where they are needed. At present only a few patients 
have had the procedure, and not all have benefited. 
Recently, testing of this new approach in Sweden 
has resulted in at least one patient’s experiencing ap¬ 

parently sustained clinical improvement, and Swedish 
researchers are continuing their investigations. In the 
U.S., however, the government has banned the ex¬ 
penditure of federal funds for the research involving 

the transplantation of fetal tissue into human patients. 

Incontinence: focus on a neglected problem 

Urinary incontinence is defined as the involuntary loss 

of urine that is severe enough or frequent enough to 
cause social or health problems. Women, especially 
those who have had several children, are twice as 

likely as men to have incontinence, but the prevalence 
increases with age in both sexes. A persistent and 
unfortunate misconception has been that incontinence 
is normal with aging. Although age-related changes 
may predispose older people to the problem, normal 

aging is not a cause per se. 
Recently the U.S. National Institutes of Health (NIH) 

held a consensus development conference to address 
this common, costly, and too often unacknowledged 
problem. The panel members—urologists, gerontolo¬ 

gists, internists, gynecologists, nurses, psychothera¬ 
pists, and other health care professionals from across 
the country—arrived at many conclusions. Among 
them were that urinary incontinence leads to social iso¬ 
lation and stigmatization; that fewer than half of the 10 
million Americans afflicted have received evaluation or 

treatment; that most cases can be cured or improved; 
and that health care professionals have paid little at¬ 
tention to the problem, as have medical and nursing 
education programs. The panel also provided recom¬ 
mendations for appropriate evaluation and treatment. 

The extent of the incontinence problem depends in 
large part upon the population that is being surveyed. 
For example, in older persons living in the community, 
15 to 30% are incontinent, but only 20 to 25% of 

those persons would be considered to have a severe 
problem. In nursing homes, however, approximately 
50% of the residents are affected. 

Incontinence is a symptom of many different dis¬ 
eases, and the seriousness and appropriate manage¬ 
ment of this symptom depend upon the specific cause. 
Therefore, before the problem can be addressed prop¬ 
erly, the nature and likely cause must be established. 
The first step is to determine whether the problem 

is of new onset and might be easily reversible. This 
type of transient incontinence often occurs in older 

persons who are hospitalized and may be related to 

an acute illness or a new medication. If, on the other 

hand, incontinence is persistent, it may be one of three 

basic types. 
Stress incontinence, a disorder that occurs almost 

exclusively in women, is characterized by the leakage 
of small amounts of urine when abdominal pressure is 
increased, such as with coughing or sneezing. Previous 

pregnancies that may relax the muscles supporting the 

bladder and urinary system, hormone deficiency after 
menopause, and pelvic surgery can all predispose to 

the development of stress incontinence. 
Several approaches have been successful in man¬ 

aging this type of incontinence. These include perform¬ 

ing pelvic exercises in which the woman repeatedly 

contracts the muscles of the vagina that surround the 

bladder outlet; these exercises should be repeated 
several times a day. Biofeedback is another method 

that helps control stress incontinence. The use of spe¬ 

cialized visual or auditory equipment shows incontinent 
persons how well they are controlling the muscles that 

inhibit voiding and enables them to relearn the exer¬ 
tion of voluntary control over the contraction of these 

bladder and pelvic muscles. When such conservative 

measures fail, surgical therapy may be necessary to 
restore normal anatomy and continence. The most 
common surgical procedure, a bladder neck suspen¬ 

sion, seeks to restore the normal anatomical position¬ 
ing of the bladder and urethra. Several techniques for 
achieving this restoration with minimal risk and suc¬ 

cess rates exceeding 90% have been reported. 

The second type of incontinence—urge inconti¬ 
nence—occurs commonly in persons with neurological 

disease (e.g., strokes, Parkinson’s disease, spinal cord 
injuries) but can also be due to local conditions such 
as cystitis or bladder tumors. In other cases of this 

type, no specific cause is found. Whatever the cause, 
the common factor is an overactive bladder muscle 

that contracts involuntarily when the bladder is not 

completely full. Hence, the actual amount of urine that 
is lost tends to be small. If a treatable cause is not 

found, biofeedback or bladder relaxant medications 
such as oxybutynin hydrochloride (Cystrin, Ditropan), 
may be very valuable in controlling urge incontinence. 

Overflow incontinence, the third type, is due to ob¬ 
struction of the urinary system or poor contraction 

of the muscles of the bladder. Prostate enlargement, 

diabetes, and certain medications (including some anti¬ 
depressants, sedatives, and antihistamines) are com¬ 
mon causes of overflow incontinence. If an obstruction 
is present and can be relieved, the incontinence will 
often resolve. For example, prostate surgery may cure 
overflow incontinence in some older men. Occasion¬ 

ally a catheter, which is a long rubber or plastic tube 
that is inserted into the opening of the urethra and 
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threaded into the bladder, is necessary to control uri¬ 
nary overflow. 

A fourth type of incontinence is caused not by a 

pathological condition but rather by the individual’s 

inability to get to the toilet. This condition has been 

termed functional incontinence. Diseases that cause 

immobility such as arthritis or strokes are frequently 

the cause, but dementia, psychological unwillingness, 

and environmental barriers also have been implicated 

in functional incontinence. A regular schedule of void¬ 

ing, which may require assistance, is usually the ap¬ 

proach to treatment. In rare cases management of the 

problem requires a catheter. 

Many cases of urinary incontinence are due to more 

than one of the various subtypes, especially in frail 

older persons. In these situations a behavioral ap¬ 

proach to management may be most useful. A recent 

study has demonstrated that a behavioral therapy 
program based on hourly checking and prompting of 

nursing home patients to void regularly, then providing 

praise to reinforce the accomplishment, decreased the 

number of “wet episodes” per day in the residents by 

26%; the behavioral approach also increased patient- 

initiated requests for assistance in toileting. 

Because the problem of incontinence had long 

been neglected, the NIH consensus committee ac¬ 

knowledged that there remain gaps in knowledge. 

Directions for future investigation cited by the panel 

members included basic research on mechanisms un¬ 

derlying each type, elucidation of risk factors through 

epidemiological studies, determination of effective pre¬ 

ventive measures, determination of relative efficacy 

of cures—i.e., behavioral versus pharmacological ver¬ 

sus surgical treatments—through randomized clinical 

trials, and development of new and innovative thera¬ 

peutic methods. 

Falls: preventing their huge toll 

Approximately one-third of older Americans living in 

the community sustain a fall each year; half of these 

persons fall more than once. Most falls occur at home, 

primarily in the living room and bedroom during daytime 

activities. Environmental factors contribute to approx¬ 

imately half of all falls, indoors as well as outside the 
home. Throw rugs, low-lying tables, stairways, poorly 

lighted areas, and pets are a few of the potential haz¬ 

ards in the older person’s home environment that can 

contribute to falling. Slippery surfaces, curbs, uneven 

pavement, and moving vehicles are common outdoor 

hazards. Among older persons living in nursing homes, 

the likelihood of falling is even higher, exceeding 50% 

annually. 
Although the vast majority of these falls have no 

serious repercussions, 5-10% of falls result in serious 

injuries to muscles, tendons, skin, and joints. Another 

5% of falls result in fractures, the most serious of which 

are hip fractures; an estimated 170,000 Americans 

over the age of 65 sustain this potentially devastating 

injury. Hip fractures are often the precipitating factor 

in the move from the community to a nursing home 

and are associated with mortality rates approaching 

25% during the first year after the fracture. Falling may 

precipitate other adverse consequences, most notably 

the fear of falling and accompanying social withdrawal. 

Some falls may result from acute medical events 

such as strokes or seizures, but these causes are 

uncommon and account for fewer than 10% of falls. 

More important causes of falls are chronic medical dis¬ 

orders, especially arthritis (which limits normal range 

of motion), diabetes (because of a decrease in sensa¬ 

tion in the legs and feet), and neurological diseases. 

Additional conditions that contribute to falls are dis¬ 
turbances of the vestibular system in the ear (which 

is responsible for balance), disturbances of the visual 

system that affect the older person’s ability to see 

obstacles and changes in the terrain, and disturbances 

of the proprioceptive system (a part of the nervous 

system that orients the person in space, especially 

during position changes and on unstable ground). Of¬ 

ten older people who sustain falls are afflicted with 

multiple conditions. 

Drugs that disturb gait and balance are another im¬ 

portant cause of falls. Medications can contribute to 

falls and fractures in several ways. Medicines that af¬ 

fect the central nervous system (e.g., tranquilizers) can 

cause drowsiness and incoordination. Other drugs, in¬ 

cluding some blood pressure medicines, cause blood 

pressure to drop upon standing (postural, or ortho¬ 

static, hypotension). 

The medical approach to the older person who 

has fallen or is at risk has changed dramatically in 

the past few years. Previously, the evaluation relied 

Because falls take 

such a major toll 

on the elderly, 

physicians are 

now examining 

their causes and 

the best ways to 

prevent them. The 

medical approach 

to the older person 

at risk should 

include functional 

assessment of 

gait, balance, and 

posture. The man 

at left is taking a 

test to determine 

the effects of an 

exercise program 

on his balance. 

Medical Media, Durham Veterans Administration 

Medical Center 
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on thorough medical and neurological examinations, 
with laboratory testing as indicated. Although these 

evaluations are still conducted, much greater empha¬ 
sis has been placed on functional evaluation of gait. 

Such evaluations may be conducted in a physician’s 

office and consist of a series of maneuvers in which 
the older person’s gait, balance, and posture in daily 
life are reproduced and scored. On the basis of the 
results, rehabilitative and environmental changes can 
be recommended. For example, muscle-strengthening 

exercises and physical therapy coupled with assistive 
devices (such as grab bars) might be recommended 
for an older person who has difficulty getting into 
and out of a bathtub. The new approach also relies 
to a much greater extent on practical evaluation of 

the home environment, which can be done with self- 

administered questionnaires, e.g., the National Safety 
Council’s “Home Safety Checklist" or the U.S. Con¬ 
sumer Product Safety Commission’s “Home Safety 
Checklist for Older Consumers,” or through a formal 
home evaluation, usually done by a visiting nurse. 

In addition, several recent studies have attempted 
to delineate in a precise manner the actual risk of 

falling that an individual older person may have. By 
providing an estimate of risk, the older person and his 
or her family will have better information for judging 

whether the current living situation is safe. If it is 

not, it is then important to determine what appropri¬ 
ate measures can be taken to improve safety to the 
extent that will enable the older person to remain as 
independent as possible. 

Surprising prevalence of Alzheimer’s disease 

Dementia, probably the most feared complication as¬ 

sociated with aging, is characterized by progressive 
intellectual impairment that is disabling or hampers 
an individual’s ability to function. Although memory 

dysfunction (i.e., forgetfulness) typically is the fore¬ 
most complaint (often coming from a family member 
rather than the patient), other deficits are also identi¬ 
fiable, including loss of higher intellectual capabilities 

(e.g., ability to do calculations), loss of language (e.g., 
speech with very little content), loss of visual-spatial 
capabilities (e.g., getting lost), lack of spontaneity and 
initiative, and deterioration of personality. Before de¬ 

mentia can be diagnosed, deficits in several of these 
areas must be established. 

Dementia is a syndrome and has a variety of causes. 
A form of dementia known as multi-infarct dementia 
is the result of numerous strokes, usually in the deep 
parts of the brain. This type of dementia can be dis¬ 
tinguished by the presence of risk factors for stroke, 
physical findings of previous strokes, and a step¬ 
wise pattern of deterioration. Dementia also may be 
associated with other diseases, including Parkinson’s 
disease, chronic alcoholism, vitamin B12 deficiency, 

and certain metabolic diseases. Sometimes psychiatric 
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illnesses, particularly depression, may give the appear¬ 

ance of dementia, only to respond to antidepressant 
therapy with resolution of the dementia symptoms. 

The major cause of dementia, however, is Alzheimer’s 

disease, a degenerative disease of unknown cause. 
The results of a major recent study have caused the 

medical community to reconsider the prevalence rates 
of Alzheimer’s disease. The research, which was con¬ 

ducted by a team from Harvard Medical School, sur¬ 
veyed more than 3,600 people living in East Boston; 

it was one of the few U.S. studies to date that had 

sampled subjects from the community. The method 
of determining the frequency of the disease was also 

unique. First, the investigators administered a brief 

memory test to 81% of those in the community over 
65 years of age. On the basis of this test, older 

persons were divided into three groups—those with 

good, intermediate, and poor memory function. Sam¬ 
ples of subjects from each of these three groups (a 

total of 467) were then selected for a thorough clinical 

neuropsychological evaluation. Laboratory tests were 
also performed. The overall results revealed that the 

probability of dementia was considerably more com¬ 
mon than previously believed. Moreover, a striking 

relationship between age and dementia was demon¬ 

strated. Among the 65-74-year-old group, 3% had 
dementia; this figure rose to 47% in the group aged 

85 and older. In this unique study Alzheimer’s disease 
was believed to be the sole cause of dementia in 84% 
of demented persons who were evaluated. 

Several problems in the design of the Harvard re- 

From Denis A. Evans et a/., "Prevalence of Alzheimer's Disease. . .."JAMA, Vol. 262, 
no. 18 (Nov. 10,1989), pp. 2551 -56. Copyright 1989, American Medical Association 



B.D. Vidibor—Photo Researchers 

searchers’ study have been acknowledged; the new 

findings therefore require further confirmation. As the 

investigators noted, they were unable to adequately 

determine whether the loss of cognitive function was 

associated with loss of social or occupational func¬ 

tioning. Furthermore, the research has been criticized 

because the study did not include brain-imaging tests 

of the subjects, such as computed tomography (CT) 

scanning or magnetic resonance imaging (MRI), to es¬ 

tablish a specific cause of dementia. 

The role of extensive diagnostic laboratory tests, 

which are used mainly to determine reversible demen¬ 

tias—those caused by disorders other than Alzheimer’s 

disease—is questionable. This is especially true in light 

of the East Boston results and other recent research 

suggesting that the potentially reversible causes of 

dementia are much less common than previously 

thought. A recent review of all published studies of 

dementia estimated that only 11% of dementias were 

reversible, either partially (8%) or fully (3%). Because 

many of these studies were done in teaching hospi¬ 

tals that have special referral centers, which tend to 

see unusual cases, the true prevalence of reversible 

dementias may be even lower. 

On the basis of published reports, the most com¬ 

mon causes of reversible dementia are drugs, depres¬ 

sion, and disturbances in metabolism, such as thyroid 

disease. These three categories account for 70% of 

all reversible dementias and usually can be detected 

by a careful history and physical examination and 

a few simple blood tests. At present, therefore, the 

most important diagnostic steps in evaluating memory 

problems and dementia are a thorough history and 

physical examination with particular attention to the 

mental status assessment. 

Older persons afflicted by 

dementia, immobility, and 

incontinence constitute 

the majority of long-term 

residents of nursing homes. 

Such incapacitating 

conditions are responsible 

for a substantial burden 

of suffering. Research 

could elucidate the causes 

of many of the disorders 

that are so common 

in the elderly, which 

would enable physicians 

to discover methods of 

prevention and to provide 

appropriate treatment; 

the staggering costs of 

long-term care could also 

be reduced substantially. 

The role of brain-imaging tests in evaluating demen¬ 

tia, however, continues to be controversial. The tests 

that are presently available in some clinical settings 

have the potential for creating remarkably detailed 

images of the brain; some tests used in research set¬ 

tings appear to provide a picture of physiological dis¬ 

turbances that may accompany Alzheimer’s or other 

disease states. The reliability of these tests for differ¬ 

entiating between the causes of dementia is still being 

clarified, however. For example, images generated by 

CT scans cannot provide a diagnosis of dementia, 
although CT images can exclude other diagnoses. 

MRI can aid in a diagnosis of multi-infarct dementia, 

but its overall clinical value is uncertain. Some of the 

abnormalities that are believed to be associated with 

strokes may also occur in normal persons. 

Newer brain-imaging tests—including the single pho¬ 

ton emission computerized tomography (SPECT) and 

positron emission tomography (PET) scanning—may 

be more accurate in specifically diagnosing Alzheimer's 
disease. However, further investigation is necessary 

before these diagnostic methods can become routine 

in clinical practice. 

A particular concern is that the elaborate informa¬ 

tion these methods provide is of little ultimate value 

in determining therapy. For now, there is no effective 

treatment for Alzheimer’s disease. (The treatment of 

multi-infarct dementia is to attempt prevention of fur¬ 

ther strokes, usually by the use of aspirin.) Knowing 

that a patient has Alzheimer’s disease and having an 

awareness of its characteristic, progressive loss of 

intellectual capabilities may be useful to some patients 

and their families in planning care-giving and living 

arrangements. 
Although research into potential drug treatments 
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In August 1989 angry senior 

citizens confronted U.S. Rep. 

Dan Rostenkowski in Chicago. 

The Illinois legislator had been 

a chief proponent of an act 

passed by Congress in 1988 

(subsequently repeated) that was 

aimed at expanding health care 

benefits for older Americans. 

The proposed funding of the 

federal program provoked a 

bitter outcry—particularly from 

the higher-income elderly who 

were slated to bear the major 

share of the costs through an 

annual surcharge on their 

income taxes. How to provide 

for the long-term care of the 

elderly will remain a foremost 

national concern until adequate 

solutions are found. 

for Alzheimer’s disease has accelerated, currently no 

medication has been demonstrated to be consistently 
effective to the extent that it could be recommended 
for general clinical use. Nevertheless, at least 16 drugs 
in the U.S. are currently being investigated in clini¬ 
cal trials nationwide. Even if one or more of these 

drugs prove to be effective, none is likely to reverse 
the memory loss of severely demented patients. More 

likely, these drugs will slow or halt the progression of 
memory loss or perhaps provide modest improvement 

in some cognitive function. 

Financing long-term care: critical U.S. problem 

Long-term care refers to the medical and social sup¬ 
port services needed to optimize the physical, social, 
and psychological function of frail older persons who 

usually have multiple chronic illnesses. In the U.S. this 
care may be provided at home by community services 
such as home health care agencies that provide in¬ 
termittent skilled nursing and rehabilitative services, in 
hospices that are designed to provide care for the last 
six months of life or less, and in nursing homes. 

Contrary to popular belief, only a small percentage 
of older persons (5% of all persons 65 years of age or 
older) live in nursing homes. However, with advancing 

age this rate rises from 1% of those in the 65-74-year- 
old group to 22% of those 85 and older. Furthermore, 
the latter group is the fastest growing segment of the 
population. It is estimated that one in five people living 
in the U.S. who survives to old age will at some point 
reside in a nursing home. 

The nursing home population comprises those who 
are recovering from an acute illness and usually have 
short stays (less than three months) and those who 
are long-term residents. To date, Medicare coverage 

has focused benefits primarily on the first group. As 

of late 1990, Medicare covered 100% of the first 20 

days, all but $67.50 per day for days 21 through 
100, and nothing beyond 100 days of care. Although 
long-term nursing home residents are entitled to the 

same benefits, Medicare coverage quickly expires, 
and the burden of nursing home costs falls upon the 

older person’s savings and retirement pensions or on 

other family members’ finances. Long-term-care resi¬ 
dents are not eligible for public assistance until they 
“spend down” personal resources and qualify for wel¬ 

fare programs such as Medicaid. As a result, Medicare 
provides only 2% of all nursing home revenues, the re¬ 
mainder being split between private revenues of older 

persons and their families and state-administered wel¬ 

fare programs. 
A small minority of older persons have private health 

insurance policies that provide coverage for long-term 

care (the latest available figures showed fewer than 
2% had private insurance in 1986). This option has 
been limited because of the low income of most older 

persons; the high premium costs of such insurance, 
which range from $2,500 per year for a 65-year-old 
person to $8,500 per year for an 80-year-old for a 

good policy; the incorrect assumption by many older 
persons that Medicare or current private insurance 
policies (so-called Medigap insurance) will cover these 
costs; and the belief that “it won’t happen to me.” 

In 1988 the U.S. Congress enacted a law that in¬ 
creased coverage for nursing home stays to 80% for 
the first eight days and 100% for the 9th through 
the 150th day of each calendar year. However, the 

increased premiums to be paid by senior citizens to 

provide the expanded benefits stimulated a public out¬ 
cry, which resulted in the law’s repeal. 
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A variety of alternative solutions for the problem of 

financing long-term care have been proposed, most of 

which rely on some combination of public and private 

funding. An executive panel of the Ford Foundation’s 

Project on Social Welfare and the American Future 

has recommended a plan that provides federal gov¬ 

ernment coverage of long-term care, but only after a 

waiting period of two or three years. During that wait¬ 

ing period older persons would have to bear the cost 

of this care either personally or through the purchase 

of private insurance. A federal subsidy would help 

lower-income persons to purchase insurance to cover 

expenses incurred during the waiting period. Another 

proposal suggests increasing governmental funding of 

home care services—so that older persons could be 

kept in the community rather than in nursing homes— 

and providing federal support for a limited segment of 

the institutionalized population. For example, a one- 

year nursing home benefit would be provided for those 

who are likely to return to the community or who have 

dependents (e.g., a spouse) who are living in the com¬ 

munity and who require financial support. 

A number of obstacles must be surmounted for any 

plan for elderly long-term care to be successful. In 

the case of government-sponsored funding, steps will 

have to be taken to limit the enormous potential costs 

of providing comprehensive coverage. Private policies 

(and to a lesser extent government funding) must take 

into consideration the effect of inflation on long-term- 

care costs. Most policies are indemnity plans that 

offer a fixed payment per day of institutionalization. 

When the plan is purchased, the amount offered may 

adequately cover the costs of the nursing home, but 

two decades later, when the plan is to be used, the 

costs may have risen considerably. 

Nevertheless, nationally there has been a surge of 

activity in the development and marketing of private 

long-term-care insurance. In some communities hospi¬ 

tals and civic and religious organizations have taken 

leadership roles in selecting good policies for their 

constituents and members; a few of these organiza¬ 

tions have taken on the administrative responsibilities 

of organizing the marketing of policies. 

Finally, the medical community can help lower the 

costs of long-term care by conducting research on 

ways to improve the care of persons who will require 

it. Persons with disorders such as Alzheimer’s disease 

and other dementias, immobility, and incontinence are 

responsible for the bulk of long-term-care costs. If the 

devastating effects of these disorders upon function 

and independent living can be reduced, considerable 

cost savings can be achieved. Thus, some have sug¬ 

gested that any federal plan to finance long-term care 

should include a component that funds research on 
improving the health and function of the ever growing 

elderly population. 
—David B. Reuben, M.D. 

AIDS 
Seven years after researchers first isolated and identi¬ 

fied the organism that causes AIDS (acquired immune 

deficiency syndrome)—the virus now known as HIV, 

or human immunodeficiency virus—the disease has 

been reported in more than 150 countries. In some 

parts of the world—particularly central Africa, where 

the virus spreads primarily via heterosexual inter¬ 

course and contaminated blood products—infection 

rates approach 20-30% of the population, threatening 

an entire generation. In the U.S. and Europe, where 

the epidemiological pattern differs significantly from 

that in Africa, infection rates remain relatively low. Re¬ 

ports from Asian countries present a mixed picture. In 

Thailand, for example, the number of people reported 

to have tested positive for HIV went from slightly over 

100 in 1988 to more than 14,000 in early 1990, ac¬ 

cording to one estimate. Public health officials in that 

country fear that the disease is spreading rapidly from 

drug abusers into the heterosexual community at large. 

In China, where officials had previously insisted that 

all AIDS cases involved foreigners, an outbreak of the 

disease was reported in 1990 among drug abusers in 

Yunnan province. And in one of the past year’s most 

shocking and tragic reports, several hundred infants in 

Romania were discovered to have been infected with 

HIV as a result of the outdated and widely discred¬ 

ited medical practice of giving blood transfusions to 

thin or anemic babies. Reuse of unsterilized medical 

equipment was also cited as a factor in the spread of 

the disease. 

Some scientists believe the AIDS epidemic is already 

on the decline in the U.S., while others predict increas¬ 

ing numbers of cases well into the 21st century. Such 

widely divergent forecasts of the direction of the epi¬ 

demic—along with disagreement about its scope and 
extent—have made it difficult for public health officials 

to anticipate the need for health care and social ser¬ 

vices. It is clear that, in the U.S. at least, the disease 
has shifted from one mostly affecting homosexual 

males to one increasingly affecting drug abusers and 

their sexual partners, children of HIV-infected moth¬ 

ers, and inner-city minority and poor populations. Still 

unclear, however, is whether this shift poses an added 

risk to the heterosexual population at large—another 

subject of considerable debate. Congress has so far 

refused to fund a controversial National Institutes of 
Health (NIH) proposal for a survey of U.S. sexual prac¬ 

tices, designed to aid in making such projections. 

Also still unknown is how the nation—and indeed 

the world—will cope with the enormous costs of treat¬ 

ing people with AIDS. Estimates from the U.S. Public 
Health Service indicate that the average lifetime cost 

of treating a single individual with AIDS is now in ex¬ 

cess of $75,000. On the basis of Centers for Disease 

Control (CDC) estimates of the number of new AIDS 
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Unlike American babies 

with AIDS, most of whom 

are born to HIV-infected 

mothers, these tiny 

Romanian AIDS victims— 

presumably healthy at 

birth—acquired the 

infection as a result of 

outdated and unsanitary 

medical practices. 
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cases expected in coming years, the cumulative costs 
of treating all persons with AIDS in the U.S., from the 
time of diagnosis until the time of death, will be $4.3 
billion in 1990 and could reach $7.8 billion by 1993. 
Significantly, these costs will not be borne equally in all 

areas of the country. One study indicated that fewer 
than 5% of all U.S. hospitals currently treat more than 

50% of all AIDS cases. 
Despite the many uncertainties about the outlook 

for the future, several developments over the past 
year provided grounds for optimism. The creation of 

new drugs that may be helpful alone or in combina¬ 
tion with zidovudine, more commonly known as AZT 
(azidothymidine; Retrovir); the increasing usefulness 

of genetically engineered test animals that incorporate 
features of the human immune system; a remarkable 
string of advances in the understanding of the molec¬ 
ular biology of HIV; and promising results of experi¬ 
mental vaccine trials in animals—all contributed to a 
feeling among AIDS researchers that they were at last 
making headway in their attempt to outwit this sub¬ 
tle, persistent, and deadly disease. This report covers 
events from mid-1989 through the closing of the Sixth 
International Conference on AIDS, held in San Fran¬ 
cisco in June 1990. 

Basic research: mice and mycoplasmas 

During the past year some of the most exciting devel¬ 
opments in basic research centered around genetically 
engineered strains of mice that incorporate elements 
of the human immune system. The mice, first devel¬ 
oped in 1988, began almost immediately to live up to 
their predicted potential as surrogates for human sub¬ 
jects in the testing of drugs to treat AIDS and vaccines 
that may someday prevent infection. 

At Stanford University, researchers Joseph M. Mc- 

Cune, Irving Weissman, and colleagues created one 
variety of these mice by transplanting human lymph 

node and other tissues into mice bred to have the 
disorder known as severe combined immunodeficiency 

disease (SCID)—i.e., mice that lack functioning im¬ 

mune systems. McCune demonstrated that the mice 
were indeed accurate models for testing the effective¬ 

ness of anti-AIDS drugs. Another team, led by Donald 
Mosier of the Medical Biology Institute in La Jolla, 

Calif., created similar animal models by transplanting 
human white blood cells into the so-called SCID mice. 

The mice bred by Mosier showed promise as a means 
of demonstrating vaccine efficacy. 

In other developments, molecular biologists de¬ 

lineated new details of the genetic and biochemical 
mechanisms critical to the survival and replication of 
HIV in human cells. This work has led to the design 

of a new generation of anti-AIDS drugs capable of 
blocking HIV replication in laboratory-cultured cells, 

either by providing defective versions of critical viral 
ingredients, which then become incorporated into viral 
progeny, or by blocking enzymatic pathways critical 
to viral reproduction. Application of these and other 

experimental approaches in living organisms remains 
a few years away. Nonetheless, their success in cell 

cultures hints at novel therapeutic approaches that 
may soon become critical, as HIV has already begun 
to display resistance to AZT and other first-generation 
AIDS drugs. 

Meanwhile, researchers continued to debate the 
question of whether other agents—in addition to HIV— 
play a role in causing or exacerbating AIDS. Research 

by Robert C. Gallo of the U.S. National Cancer Institute 

(NCI) suggested that a recently discovered herpesvirus 
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called HHV-6, which can be passed in saliva, may play 

some part in triggering symptoms in HIV-infected in¬ 

dividuals. Perhaps most intriguing, Shyh-Ching Lo and 

colleagues at the Armed Forces Institute of Pathol¬ 

ogy in Washington, D.C., identified a new microbe, 

given the name Mycoplasma incognitus, which they 

believe may be a cofactor in the development of AIDS 

in many individuals. In terms of taxonomic classifica¬ 

tion, mycoplasmas fall somewhere between viruses 

and bacteria. Some mycoplasmas are known to cause 

disease in humans. At the international conference in 

San Francisco, Luc Montagnier of the Pasteur Insti¬ 

tute in Paris surprised many scientists with a report 

suggesting that coinfection with M. incognitus may be 

responsible for HIV’s lethal effect on T-helper cells 

(the infection-fighting immune system cells that are 

the primary target of the AIDS virus). Despite Montag- 

nier’s support of this controversial coinfection theory, 

most scientists remained unconvinced of a direct link 

between AIDS and the microbe. 

AZT: benefits of early treatment 

In March 1990 the U.S. Food and Drug Administration 

(FDA) approved AZT therapy for generally healthy, i.e., 
asymptomatic, HIV-infected people who have fewer 

than 500 T-helper cells per cubic millimeter of blood, 

an early sign that immune function is failing. Doctors 

had been using the drug to treat full-blown AIDS in 

adults since its approval in March 1987; under the 

new treatment protocol, clinicians can prescribe an 

early course of AZT in an attempt to stave off disease 

progression and perhaps prolong survival. The FDA’s 

action was prompted by two landmark clinical trials 

that suggested that early treatment could benefit HIV- 

infected people who had not yet acquired the panoply 

of opportunistic infections that signal full-blown AIDS. 

Scientists estimate that about one million people in 

the U.S. may meet the criteria for early AZT therapy. 

Of course, many have not been tested for HIV and 

therefore do not realize they are infected. The two 

studies also indicated that AZT doses of 500 mg per 

Joseph G. Tully and Roger M. Cole, National 
Institute of Allergy and Infectious Diseases, 

National Institutes of Health 

An electron 

micrograph shows 

two mycoplasmas 

(dark-stained 

bodies) of the 

variety known 

as Mycoplasma 

incognitus, 

believed by some 

researchers to be 

a cofactor, along 

with the human 

immunodeficiency 

virus, in the 

development 

of AIDS. 
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U.S. Secretary of Health and Human Services Louis 

Sullivan, scheduled to address the Sixth International 

Conference on AIDS in San Francisco in June 1990, was 

shouted down by protesters angry about federal policies. 

day effectively ward off progression of the disease 

and cause less severe side effects than the originally 

approved dose of 1,200 mg. This finding prompted 

the FDA to approve a dose of 500 mg per day for 

asymptomatic HIV-infected persons and 600 mg per 

day for those with symptoms. In many people the 

higher (1,200-mg) dosage of the drug had caused se¬ 

vere anemia and bone marrow suppression. 

The decision to start outwardly healthy people on 

AZT therapy did not meet with universal approval. 

Early treatment may delay the onset of disease, but 

it is still unclear whether the drug will improve a per¬ 

son’s chances of living longer. Moreover, long-term 

AZT therapy is not without risks, including the possi¬ 

ble development of resistance to the drug early in the 

course of the disease, thus precluding its use later 

on when the illness has become more severe. In May 

1990, in an important step toward better treatment of 

pediatric AIDS, the FDA approved AZT for treatment 

of children aged three months and older. The drug had 

not previously been approved for children because in¬ 

formation about its safety and efficacy in infants and 

children was inadequate. Several prominent AIDS re¬ 

searchers had publicly criticized Burroughs Wellcome 

Co. of Research Triangle Park, N.C., maker of the 
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drug, for its delay in seeking approval for AZT use in 

HIV-infected children. 

Other anti-HIV drugs 
Scientists around the world continue their attempts 

to develop other anti-HIV agents that might be used 
instead of or in combination with AZT. One such 
drug still under investigation is dideoxyinosine (ddl). 

Like AZT, ddl works by blocking replication of the 

virus. In July 1989 a research team at the NCI, led 
by Samuel Broder and Robert Yarchoan, reported a 

small pilot study that demonstrated ddl’s promise in 
shoring up HIV-damaged immune systems. This study 
showed that the drug boosted the number of T-helper 

cells and seemed relatively safe. These encouraging 
findings prompted the FDA and the NIH to open up 

distribution of the as yet unapproved drug to people 
with AIDS who could no longer take AZT and who 
failed to qualify for the official clinical trials of ddl. Un¬ 
der this expanded-access program, private physicians 
can obtain ddl and other experimental AIDS drugs 

that show promise in pilot studies for patients who 
cannot take AZT because of its severe side effects or 
who have not been helped by it. The maker of ddl, 
Bristol-Myers Squibb Co., New York City, estimated 

that about 9,000 people in the U.S. were receiving the 
drug under the expanded-access program. 

The results of some phase I clinical trials of ddl, 
reported in May 1990, showed that the drug boosted 

the number of T-helper cells and seemed to reduce 
the amount of HIV present in the blood. Many of 
the 71 people who took the drug reported feeling 

better, and some gained weight. Still, the researchers 
noted some toxic side effects in certain people, in¬ 
cluding pancreatitis (a potentially deadly inflammation 

of the pancreas), and physicians providing ddl under 
the expanded-access program were urged to monitor 
patients carefully for signs of adverse effects. Of the 
several thousand people who took the drug in late 
1989 and early 1990, 290 died. Six deaths were be¬ 
lieved to have occurred as a direct result of ddl toxicity. 

In June 1990 another drug was made available to 
AIDS patients who were unable to benefit from AZT or 
ddl. Dideoxycytidine, or ddC, also acts by interfering 
with viral replication. Its effectiveness and toxicity—as 
compared with those of AZT and ddl—were still under 
investigation. Trials of another promising agent, the 
genetically engineered substance known as soluble 
CD4, indicated that it slowed viral replication, but more 

research was needed to prove its effectiveness. Sol¬ 
uble CD4 works by binding with circulating HIV, thus 
preventing it from attaching to, and infecting, T cells. 

AIDS activists have long held out hope for another 
experimental drug, called compound Q, which is de¬ 
rived from the root of a Chinese cucumber plant. At 
the international meeting in June, Martin Delaney of 
Project Inform, a San Francisco-based organization, 

P.F. Bentley/Time Magazine 

An AIDS patient discusses the experimental drug compound 

0 with his physician. He is a participant in a trial of 

the drug being conducted by the AIDS activist group 

Project Inform. 

presented preliminary data from a trial of the drug con¬ 

ducted by the group. In that study of 46 HIV-infected 
people, treatment with compound Q appeared to boost 

T-cell levels. However, FDA-approved clinical trials of 
compound Q have yet to demonstrate its efficacy, and 

many scientists were skeptical of the Project Inform 

study results. 

Attacking opportunistic infections 

In early 1990 the FDA approved the drug fluconazole 

(Diflucan) to treat two opportunistic fungal diseases 
that commonly strike people with AIDS: cryptococcal 

meningitis, a life-threatening infection of the central 

nervous system, and candidiasis, a yeast infection that 
may cause sores in the mouth and throat. Flucona¬ 

zole showed fewer side effects when compared with 
amphotericin B (Fungizone), a standard drug used pre¬ 

viously to treat such fungal diseases in AIDS patients. 
Recombinant erythropoietin (Epogen), a genetically 

engineered blood factor, was approved by the FDA 

in June 1989 for treatment of anemia in people with 
chronic kidney failure. The FDA was allowing distribu¬ 
tion of erythropoietin as a treatment of anemia in AIDS 

patients who are taking AZT, although its efficacy for 
this use was still undergoing evaluation. Researchers 
in England and the U.S. were testing a drug known as 

566C, an oral antimalarial, as a treatment for pneumo- 

cystis pneumonia, a form of bacterial pneumonia that 
is the leading cause of death in AIDS patients. Sev¬ 
eral already available drugs are known to be effective 

in suppressing pneumocystis pneumonia, but the new 
agent has been shown, in animal tests at least, to kill 
the organism that causes the deadly lung infection. 

Ongoing search for a vaccine 

The prospects for developing a vaccine that can pro¬ 
tect against HIV infection or prevent the onset of 
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AIDS symptoms continued to improve in 1989 and 

1990. Fundamental problems remain, however, in¬ 

cluding an incomplete understanding of the biological 

mechanisms that confer immunity against HIV and the 

failure of scientists to identify a single “signature” se¬ 

quence of antibody-inducing amino acids common to 
all strains of HIV. 

Vaccine studies are difficult to evaluate for a disease 

such as AIDS because of its long latency period (the 

time between infection and onset of disease) and un¬ 

predictable progression. Ideally, in testing a potential 

vaccine, protection should be measured by following 

vaccination with a “challenge” dose of HIV—a prac¬ 

tice that would be highly unethical with human test 

subjects. Instead, several research teams have con¬ 

centrated on testing vaccines in animals, although that 

research has been hampered because only humans 

are known to become ill from HIV. Chimpanzees, how¬ 

ever, while they do not develop symptoms of AIDS, 

are susceptible to infection with HIV, and they have 

been used in successful vaccine experiments in the 

United States and France. In both cases, animals that 

were given vaccines made from subunits of the virus 

did not become infected when they were subsequently 

injected with HIV. 

A virus that is related to HIV, the simian immuno¬ 

deficiency virus, or SIV, which produces an AIDS-like 

disease in monkeys, has also been the focus of several 

vaccine trials. Ronald C. Desrosiers and colleagues at 

the New England Regional Primate Research Center in 

Southborough, Mass., created a vaccine from chem¬ 

ically deactivated SIV. In August 1989 they reported 

that the vaccine had prevented symptoms in all of six 

monkeys challenged and had completely prevented 

SIV infection in two of them. Similar results were re- 

Scientists are now able to transplant elements of the human 

immune system into specially bred immunodeficient mice. 

The mice are then used to test AIDS drugs and vaccines that 

are not yet ready for human trials. 

The Jackson Laboratory 

ported by Michael Murphy-Corb and co-workers at the 

Delta Regional Primate Research Center in Covington, 

La., using a vaccine made from detergent-inactivated 

SIV. At the international meeting in June, more recent 

results from these laboratories and new data from 

the California Primate Research Center in Davis ap¬ 

peared to verify that vaccines made from killed, whole 

SIV can protect macaque monkeys against low-dose 
SIV infection. 

In another important development researchers at 

the New England facility, using a cloned form of SIV, 

were able to produce the infection in monkeys. Previ¬ 

ous experiments with SIV had relied on virus isolated 

from infected animals. With the ability to produce it in 

the laboratory, researchers expected that they would 

be able to make changes in the virus and then observe 

how such changes would affect the nature or severity 

of the resulting disease. Although the results of these 

experiments have been encouraging, significant hur¬ 

dles remain before the work can be applied to trials 

of a human vaccine. Researchers have also employed 

strains of the genetically engineered mice mentioned 

above as surrogate subjects in trials of vaccines de¬ 

signed for humans. It is still unknown whether pro¬ 

tection against HIV in mice is predictive of protection 

in humans. 

In the meantime, the first AIDS vaccine to be cleared 

by the FDA for testing in humans, made by Micro- 

GeneSys, Inc., of West Haven, Conn., moved into its 

fourth year of testing in government-sponsored clinical 

trials. Thus far, more than 200 HIV-negative individ¬ 

uals have received the vaccine, which is made from 

a genetically engineered replica of a protein, gp160, 

found on the surface of HIV. The trials have been ex¬ 

panded to include a number of people already infected 

with HIV to see if the vaccine can prolong the latency 

period. Although no data regarding either protection 

or extended latency have been released, the vaccine 

appears safe and has triggered enhanced immune 

responses in more than half of the patients tested, 

according to Robert Redfield, principal investigator for 

the study at the Walter Reed Army Medical Center 

and Walter Reed Army Institute of Research, both in 

Washington, D.C. Other limited trials in humans in the 

United States and England also show evidence of im¬ 

mune enhancement, but it may be years before scien¬ 

tists can determine whether these cellular responses 

translate into actual protection against HIV infection. 

In June researchers at San Francisco-based Genen- 

tech, Inc., said their experimental vaccine—made from 

a fragment of the AIDS virus called gp120—had pro¬ 
tected two chimpanzees from HIV infection for more 

than six months. Also in June, investigators from Johns 

Hopkins University, Baltimore, Md., and MicroGeneSys 

reported that another viral fragment—gp41—may im¬ 

prove the efficacy of some AIDS vaccines. Hopkins 

researchers also reported that promising immune re- 
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A 69-year-old Ugandan widow 

whose three sons and their wives 

have died of AIDS is now left to care 

for her 12 orphaned grandchildren. 

An estimated 800,000 of Uganda’s 

population of 17 million are believed 

to be infected with the virus that 

causes the disease. There, as in other 

parts of central Africa, AIDS threatens 
an entire generation. 

sponses had been stimulated by a vaccine made by 
inserting an HIV gene into the vaccinia virus, which is 
commonly used to trigger protection against smallpox. 

A vaccine made from killed whole viruses, created 
in 1987 by polio-vaccine developer Jonas Salk and 
first described by him at the 1989 international AIDS 
meeting in Montreal, successfully induced immune re¬ 
sponses in most of the approximately 70 HIV-positive 
individuals who took part in a California study under 
a state law that allows clinical trials within the state. 
In 1990 the FDA approved plans for expanded testing 
of the vaccine, including controlled trials expected to 
begin by the end of the year. 

The epidemic: static or growing? 
In 1990 the World Health Organization (WHO) esti¬ 
mated that from 8 million to 10 million people through¬ 
out the world were infected with HIV. Slightly more 
than 260,000 AIDS cases had been reported in 156 
countries as of June 1990. The pattern of transmission 
in Europe continued to mirror that seen in the U.S., 
with homosexuals and intravenous (IV) drug abusers 
making up the bulk of the reported cases. By contrast, 
in Africa and some Caribbean countries the major 
routes of transmission are heterosexual sexual activ¬ 
ity and exposure to infected blood products. WHO 
also predicted a potential AIDS crisis in Asia, where 
the number of HIV-infected people had risen dramati¬ 
cally—from almost nil two years ago to an estimated 
total of about 500,000. Experts on the situation in Asia 
noted that there had been a rapid rise in HIV infection 
among IV drug abusers and female prostitutes, espe¬ 
cially in Thailand and India. 

The CDC estimates that there will be a total of 
390,000 to 480,000 AIDS cases reported in the United 
States by the end of 1993, but not everyone accepts 

these figures. Dennis Bregman and Alexander Lang¬ 
muir, researchers at the University of Southern Califor¬ 
nia, believe that the incidence of new AIDS cases has 
peaked and is declining rapidly; they predict that about 
200,000 cases will have occurred in the U.S. by the 
mid-1990s. CDC scientists, citing the spread of HIV 
infection among groups other than homosexual men, 
feel that the 200,000 figure seriously underestimates 
the scope of the problem. The CDC view was echoed 
in a report by a National Research Council (NRC) 
panel, presented at the international AIDS conference 
in San Francisco. The NRC does not see the epidemic 
as peaking or leveling off in the 1990s but rather 
as spreading to new, previously unaffected population 
groups—in particular, women, adolescents, and non- 
IV drug abusers. 

Indeed, a recent study of U.S. teenagers applying 
for the military showed that the rate of HIV infection 
among this group is higher than previously suspected. 
Donald S. Burke and colleagues of the Walter Reed 
Army Medical Center found that about one out of ev¬ 
ery 3,000 male and female teenage applicants tested 
positive for HIV, with the prevalence of HIV higher in 
black adolescents than in whites. Public health author¬ 
ities see drug abuse, and in particular cocaine abuse, 
as a potential avenue for the spread of HIV among 
heterosexuals. Researchers at the University of Cali¬ 
fornia at San Francisco found that addicts who injected 
cocaine were more likely than other IV drug addicts 
to frequent so-called shooting galleries and share nee¬ 
dles—a finding that could translate into increasing HIV 
infection among this group of drug abusers. Experts 
cite the epidemic spread of crack cocaine as another 
factor in the transmission of HIV in the heterosexual 
population, especially where addicts exchange sexual 
favors for drugs. 
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Discrimination: increasingly evident 
Despite a growing public awareness about the nature 

of AIDS—including the broadening recognition that 

HIV cannot be transmitted by casual contact and that 

AIDS can strike individuals of every social class and 

sexual preference—discrimination against people with 

AIDS has become an ever more visible and troubling 

aspect of the epidemic. In the U.S. AIDS activists— 

and many scientists as well—were particularly dis¬ 

turbed by the federal immigration policy that prevented 

many HIV-infected foreign citizens from attending the 

international conference in San Francisco. 

Nearly all persons with AIDS have, as a result of 

their illness, experienced discrimination either in the 

workplace, at school, or in their access to medical or 

dental care. One large study published in the Jour¬ 
nal of the American Medical Association predicted 

that discrimination in the area of health care delivery 

would grow as the epidemic moved from the homo¬ 

sexual community to intravenous drug abusers. The 

problem of medical discrimination strikes at the very 

heart of the private-insurance-based health care sys¬ 

tem in the United States. Social scientists examining 

the dynamics of AIDS discrimination in the past year 

noted with increasing alarm the inherent conflict be¬ 

tween the principles of insurance underwriting—which 

is based on identifying individuals at high risk for 

disease or death—and the basic social principle of 
nondiscrimination. 

Confidentiality: still an issue 

At the core of all questions of health care discrim¬ 

ination lies the issue of confidentiality. Many U.S. 

hospitals ignore HIV testing policies promulgated by 

the CDC that were designed to ensure confidential 

HIV testing for persons being admitted to hospitals. 

Similar concerns have been raised with regard to the 

confidentiality of HIV test results at outpatient clinics. 

Yet while there may be lapses of confidentiality, the 

medical establishment and AIDS activists are now in 

agreement in their endorsement of expanded testing 

for HIV. With incontrovertible evidence that AZT and 

other drugs can improve the quality of life for many 

HIV-infected individuals, testing is now regarded as 

crucial to identifying those who may benefit from early 

treatment. Toward this end, the FDA in April 1990 re¬ 

versed its long-standing opposition to the concept of 

diagnostic AIDS tests that can be performed at home 

and mailed to a laboratory for analysis. The agency 

had begun accepting applications from companies in¬ 

terested in licensing such tests. Final FDA approval of 

these tests, which some authorities say will radically 

increase the number of individuals willing to be tested, 

will depend in part on satisfying the FDA’s require¬ 

ment that confidentiality can be maintained and that 

adequate counseling will be provided over the phone 

to those who test positive for HIV infection. 

"Portrait of Mark Morrisroe," 

painting by Tabboo' Stephen Tashjian 

This portrait was part of an exhibit called “Witnesses: 

Against Our Vanishing, ” a collective expression of anger and 

grief by New York City artists, whose community has been 

particularly hard hit by the AIDS epidemic. 

Nowhere does the issue of confidentiality remain 
more an issue than in the arena of contact tracing— 

the controversial efforts by public health officials to 

identify the sexual partners of HIV-positive people. 

While contact tracing has long been a mainstay of 

the CDC’s effort to control the spread of sexually 

transmitted diseases (STD) such as syphilis and gon¬ 

orrhea, the practice takes on new significance with 

AIDS, a disease that has spawned unprecedented 

examples of STD-based discrimination. This appar¬ 

ent conflict between individual rights and the public 

good has prompted many public health officials and 

civil libertarians to push for improved guarantees of 

protection against AIDS-related discrimination. In one 

positive step toward this objective, the Americans 

with Disabilities Act was signed into law in July 1990. 
The new law extends antidiscrimination protection for 

people with disabilities, including HIV infection, to the 

private sector in employment, public accommodations, 
transportation, and public services. 

—Kathy A. Fackelmann 
and Rick Weiss 
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Biomedical Patents: Profits and Pitfalls 
by Edmund L. Andrews, M.S.J. 

For a medical researcher who daily presses at the 

frontiers of knowledge, the idea of applying for a 
patent—at least, until fairly recently—would probably 

have seemed remote and irrelevant, not to mention 
tedious. Nowhere, however, has the importance of 

patents become more evident in the past decade than 
in the biomedical sciences. The variety of devices 

that has emerged from discoveries in this field covers 
an enormous range—from implantable timed-release 
drug dispensers to machines that generate three- 
dimensional images of organs inside the living body 

to a syringe with a retractable sleeve that prevents 
accidental needle sticks. Patents are also granted to 
innovative processes, from novel techniques for de¬ 
tecting tumors to computer programs that tell cardiac 

pacemakers when to stimulate the heart. 
The financial implications of such biomedical inno¬ 

vations are awesome. Patent holders—corporations, 
universities, and individual researchers—regard their 

patents as “intellectual property,” which is every bit as 
precious as real property. Indeed, a single biomedical 
patent can be more valuable than a major manufactur¬ 

ing plant or a parcel of prime real estate. 

A tale of two drugs 

A graphic demonstration of the importance of patent 
protection can be seen in the sharply contrasting ex¬ 

periences of two pharmaceutical companies that de¬ 
veloped enormously profitable new drugs. In 1976 re¬ 
searchers for what is now called SmithKIine Beecham 
Corp. developed a revolutionary antiulcer drug called 

Tagamet (cimetidine). Traditional ulcer medications 
had typically depended on a coating action, lining the 
stomach to prevent its acid secretions from burning 
through the stomach wall. Although temporarily sooth¬ 
ing, these drugs did little to promote healing. Tagamet 
did something quite different, blocking the release of 
the gastric acids that cause ulcers in the first place. 
Because SmithKIine obtained a strong patent, the 
company enjoys monopoly control of Tagamet through 
1996. The result is that its revenues from this drug 
alone total more than $1 billion a year. 

By contrast, Amgen Inc., a biotechnology firm in 
Thousand Oaks, Calif., had quite a different—and 
sobering—experience with a drug patent. Amgen was 
the first company to use gene-splicing technology suc¬ 
cessfully to produce a form of erythropoietin (EPO), a 
hormone that stimulates red-blood-cell formation. The 
drug, Epogen, which is used to combat anemia, won 

limited approval from the U.S. Food and Drug Admin¬ 

istration in 1989 for use in kidney dialysis patients. It is 

eventually expected to be used to fight anemia in per¬ 

sons with cancer and AIDS. The sales of the drug al¬ 
ready total about $300 million a year, and the market is 

expected to reach $2 billion. Amgen, however, has be¬ 

come embroiled in an acrimonious patent dispute that 
is confounding its pioneering work. A rival biotechnol¬ 

ogy firm, Genetics Institute Inc. of Cambridge, Mass., 

has challenged Amgen with a related patent. Although 
a federal court concluded that Amgen was in fact first 

with the crucial scientific breakthrough, the court also 
ruled that the rival company has a competing patent 

that Amgen must respect. In mid-1990 the dispute 

was still in litigation, but it seemed almost certain 
that Amgen would be forced to offer its competitor a 

license on the gene-splicing technology, sharing both 
the rights to the process and the huge profits. 

The lesson is clear: patents can be enormously 
important; they can also become the focus of bitter 

battles that have surprising outcomes. Despite the 
federal ruling against Amgen, however, the general 

trend in the past decade has been toward dramatically 

strengthened patent rights. Indeed, individual inventors 
have recently won millions of dollars in infringement 

suits against major corporations. Corporate battles in¬ 
volving a number of multibillion-dollar claims will prob¬ 
ably be decided within the next year. 

The newfound strength of patent holders has very 
specific origins. Throughout most of U.S. history, 

patent disputes were decided by the same federal 
courts that decide other national issues. In general, 
the nonspecialist judges in these courts tended to be 

skeptical about the breadth of many patent claims 
out of concern for the monopoly power such claims 

confer. In 1982, however, Congress formed a new, 
centralized appeals court in Washington, D.C., known 

as the U.S. Court of Appeals for the Federal Circuit. 
This court was given exclusive responsibility for hear¬ 
ing all appeals on patent cases. Because the judges 

who serve on this court have specialized knowledge 

of patent and trademark law, the court’s decisions 
have tended to clarify many murky areas and have 
significantly strengthened patent claims in general. 

The patent process 

To understand both the potential and the pitfalls of 
patents, especially as they affect biomedical research, 
it helps to know something about what they are and 
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how they work. The basic U.S. patent law was first 

established by Congress in 1790. Thomas Jefferson, 

then secretary of state, was given responsibility for 

administering the new system. Linder the law, a person 

who invented a product or a process that was new, 

useful, and nonobvious could obtain a patent giving 

him or her the right to stop anybody else from making, 

using, or selling that invention in the United States for 

14 years. (The period of exclusive rights was changed 
to 17 years in 1816.) 

In essence, patents were conceived of as a covenant 

between society and individual inventors, and they 

are designed to achieve two goals simultaneously and 

benefit both parties to the covenant. First, by granting 

a person a temporary monopoly, patents provide finan¬ 

cial incentive for innovation and creativity. At the same 

time, however, the inventor must agree to publicly 

disclose exactly how his or her invention works. Thus 

is achieved the second goal—facilitating the spread of 

knowledge so that people can build on each other’s 

advances. Indeed, the U.S. patent files constitute one 

of the greatest technological libraries of all time, a 

library that is accessible to anyone. 

In the United States patents are issued by the 

Patent and Trademark Office, a part of the Department 

of Commerce, based in Crystal City, Va. It employs 

roughly 1,400 examiners, who review every patent 

application that is submitted. Each examiner is a spe¬ 

cialist in the particular technology he or she reviews. 

In 1989 it handled 160,000 applications and awarded 

102,712 patents—a 24% increase over the preceding 

year. Because biomedical products and devices fall 

into dozens of technical classifications, it is virtually 

impossible to say how many such patents are issued 

in a given year. 
In some respects the Patent and Trademark Office 

has not changed since it was first created. Patents are 

still stored in boxes on miles of shelves for both the 

public and government examiners to peruse. However, 

the agency is well on the way to computerizing its 

Although they are now 

in the process of being 

computerized, the 

more than 4,750,000 

patents on file at 

the U.S. Patent and 

Trademark Office are 

still stored in wooden 

boxes, as they have 

been since 1790. 

U.S. Patent and Trademark 

files, a massive task that is expected to be completed 

in the mid-1990s at a cost of more than $600 million. 

Most countries have patent systems of their own, 

which have goals similar (but not identical) to those 

of the U.S. system but different procedures. Because 

U.S. patents are enforceable only in the United States, 

inventors who want protection abroad must apply for 

separate patents in the countries where they wish to 

market their products. Likewise, inventors from other 

countries who want access to the U.S. market must 

apply for a U.S. patent. 

The American patent system is different from that 

of almost every other country in one key respect. 

Elsewhere, inventors obtain patents by being the first 

to file an application for a particular invention. In the 

U.S. being “first to file” is irrelevant; inventors must 

show that they were actually first to invent their de¬ 

vice or process. As a result, the approval process is 

also quite different. The inventor must prove not only 

that his or her invention is different from anything 

else submitted to the patent office but that he or she 

was the first person to come up with the idea. Be¬ 

cause disputes frequently arise about who was “first 

to invent,” many inventors immediately document their 

date of invention by have having their work papers 

notarized. If a dispute erupts between rival inventors, 

the patent office launches a legal proceeding, known 

as an interference, to weigh conflicting evidence. 

To help ensure that examiners get all relevant in¬ 

formation, inventors are under strict legal obligation 

to provide such information about previous work in 

the field and about the way the invention works. If 

at some later date a court determines that an in¬ 

ventor concealed important information—a violation 

known as patent fraud—the patent will be perma¬ 

nently invalidated. 

Typically, examiners reject every patent application 

at least once. The inventor must then try to modify 
the application to overcome the objection or try to 

persuade the examiner to his or her view. If the patent 

office issues a final rejection, the inventor may appeal 

to the agency’s board of appeals. If that effort fails, 

inventors can take disputes to a federal court. The 

Supreme Court is the ultimate authority, but it very 

rarely agrees to hear patent cases—an important ex¬ 

ception being its 1980 decision to permit patents on 

genetically engineered bacteria. 
The basic requirements an invention must meet in 

order to be patentable seem simple in theory, but 

in practice they are anything but straightforward. As 
noted above, the three main criteria are that an inven¬ 

tion be new, be useful, and be nonobvious. But what 

exactly is “new"? A patent covers more than just the 

specific details of an invention; it also covers the basic 

underlying principles. Thus, a patent is a strong form 
of protection—an imitator cannot evade a patent on 

a device simply by changing the shape of a part. This 
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very specificity of the law also raises knotty questions; 
how, for example, does one tell the difference be¬ 
tween a cosmetic change to an existing invention and 

a patentable improvement? To what extent should an 
old patent cover new variations on the basic princi¬ 

ple? Determining whether an idea is obvious in light 
of earlier inventions is even more difficult. The answer 

depends on what people who are skilled in the particu¬ 
lar technology might think. Interestingly, there is rarely 
a dispute over usefulness. The philosophy seems to 

be that the usefulness of an item will be determined 

by its success in the marketplace. 
Because winning patent approval can take years, 

most inventors thoroughly research the novelty of 

their ideas before applying. They do this by searching 
both the patent office files, which contain records of 

all previously issued patents, and published technical 
literature. In applying for the patent, the inventor must 
disclose to the examiner all the relevant technology 

that has previously addressed the problem at hand— 
this is known in patent-law terminology as the “prior 
art.” If the inventor knowingly fails to disclose impor¬ 

tant information, the patent can be invalidated. In the 
U.S. the patent office keeps all information in an appli¬ 
cation secret until the patent itself is issued. To protect 

their rights while the application is under consideration, 
inventors are allowed to mark their products with the 
designation “patent pending.” 

Most inventors hire patent attorneys to shepherd 
them through the process of winning patent approval. 

In their applications inventors first explain the problems 
they are trying to solve and any previous attempts at 
solutions. They then describe their own invention, pro¬ 
viding diagrams and illustrations and explaining how 
it improves on previous technologies. In the interest 
of fostering the spread of knowledge, inventors are 

required to disclose what they believe to be the best 
mode of making or using the invention and to provide 
enough information so that anyone skilled in the art of 
that technology can duplicate it. 

The most crucial, and contentious, part of the ap¬ 
plication comes last: the claims. Having described the 

new invention, the inventor sets down the basic fea¬ 
tures he or she feels are entitled to proprietary rights. 
Typically, an inventor tries to write these claims broadly, 
so that the patent can cover as many variations as 
possible. After all, even if a patent can be enforced for 
17 years, it has little value if a competitor can engineer 
around the details presented in the claims. 

Typically, an examiner will reject an initial application 
on the grounds that certain claims seem to have been 
anticipated by earlier technology. The inventor is given 
time to respond and either tries to defend a controver¬ 
sial claim or to reword it or simply drops it altogether. 
It is a slow and sometimes frustrating process, often 
entailing several rounds of rejection and rebuttal, and 
the sluggish pace has been criticized by both Congress 

and industry as a hindrance to the advancement of 

innovative technologies. Still, the U.S. patent process 

is faster than that of Japan, for example, where appli¬ 

cations can easily languish for a decade. 

Magnetic resonance imaging: a claim 
—and fortune—lost 

Difficult as it is, getting approval from the government 
examiner can often be easier than enforcing a claim 

in court. Because fortunes may depend literally on the 
scope of a single sentence or phrase, precise choice 
of wording can have enormous consequences in litiga¬ 

tion. To illustrate just how tricky claims can be, there is 

the unfortunate experience of Raymond V. Damadian, 
the inventor of magnetic resonance imaging (MRI), one 

of the most spectacular advances in the history of 

medical imaging. MRI scanners provide doctors with 

intricately detailed pictures of the soft tissues of the 
human body; the process is now widely used as a 

painless and noninvasive method of detecting tumors 

and other abnormalities. In 1989 the importance of 
his discovery was attested to when the Patent and 

Trademark Office inducted Damadian to its National 

Inventors Hall of Fame, placing him alongside the likes 
of Thomas Edison and Alexander Graham Bell. 

Ironically, Damadian has found himself powerless to 
enforce his own patent. Indeed, such manufacturers 

as General Electric Co. and Hitachi Ltd. sell more 
MRI machinery than Damadian’s own company, Fonar 
Corp., yet they pay him no royalties at all. Why? 

The answer lies in the language of the claims in the 

Damadian patent, which outlined the basic principle of 
magnetic resonance systems but envisioned a some¬ 
what different mode of implementation than what in 

the course of MRI's wide usage has actually evolved. 
MRI technology is based on the fact that atomic 

nuclei act like tiny bar magnets, aligning themselves 
in a specific direction in the presence of an electro¬ 

magnetic field. (For medical purposes, the nuclei most 
commonly probed are those of ordinary hydrogen con¬ 

tained predominantly in water and fats in the body.) 
An MRI scanner consists of a large cylindrical magnet 

that surrounds a patient with an electromagnetic field 
oriented in one direction. The device then delivers a 

crosswise burst of radio waves, causing the hydrogen 
nuclei to line up perpendicular to the first magnetic 
field. When the radio-frequency energy is removed, 

the nuclei gradually “relax,” or reorient themselves, to 
the original position and, in the process, give off a 
distinctive radio signal. 

In 1971 Damadian was the first person to demon¬ 
strate that magnetic resonance signals given off by 
cancerous tissue were different from those of healthy 
tissue. He quickly conceived of building a scanning 

system that could survey the human body in order to 
detect cancer, and he obtained a patent for such a 
system in 1974. In 1977, amid widespread skepticism 
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from many in the scientific community, Damadian built 

and tested a prototype machine. Today MRI equip¬ 

ment and services constitute a billion-dollar industry. 

The problem with the Damadian patent, however, 

was that it proposed a scanner that would compare 

the signals from normal body tissues to a “stan¬ 

dard” signal emitted by cancerous tissue. Ultimately, 

however, instead of comparing normal-tissue signals 

against cancer-tissue signals, the scanners employed 

a computer to plot the signals given off by different 

tissues and create from them a detailed visual image. 

To detect cancer, therefore, doctors study the im¬ 

ages plotted from the signals rather than the signals 

themselves. This proved to be a pivotal distinction 

when Damadian tried to enforce his patent against a 

subsidiary company of Johnson & Johnson that man¬ 

ufactured a computerized image-producing machine. 

Although a federal jury in Boston decided in favor of 

the inventor, its verdict was overturned by the judge, 

who concluded that detecting cancer by MRI depended 

upon inferences “from the shapes and locations of 

images.” Because Damadian had not spelled this out 

in his patent, the judge ruled, he was out of luck. 

Biotechnology: patent “nightmare” 

By far the thorniest problems, however, arise in the 

“brave new world” of biotechnology. The field is still 

so new that the patent office is having trouble find¬ 

ing and training examiners capable of understanding 

the technical issues. Beyond that, the technology has 

posed a profusion of questions that never arose in 

other technologies and that have become the subject 

of enormous debate. 
Many biotechnology companies are applying genetic 

engineering technology to create new sources of vi¬ 

tal proteins, such as human growth hormone, insulin, 

and enzymes that dissolve blood clots. To do this, 

researchers must first identify the gene that codes for 

a particular protein and then “splice” that gene into the 

DNA of a “host” cell, usually a bacterium or an animal 

cell. These cells then reproduce in laboratory culture 

mediums and form billions of tiny, living factories ca¬ 

pable of producing commercially valuable substances. 

The patent problems have become a nightmare, 

however. On a practical level biotechnology patents 

have created a major backlog at the patent office. 

Although the agency typically approves the average 

patent in about 18 months (a major improvement from 

several years ago), biotechnology applications often 

languish for three to four years. The main reason is 

that the patent office has enormous difficulty retaining 

skilled examiners, who, because of their technical ex¬ 

pertise, can make considerably more money in private 

industry. Under pressure from Congress and from in¬ 

dustry, the agency added hundreds of new examiners 

to its total corps in the late 1980s, and it specifi¬ 

cally targeted the biotechnology area for improvement. 

Complaints about claim approvals, however, are still 

common. 

Aside from the slow pace of approvals, another 

source of concern to biotechnology companies is that 

too much work is being handled by relatively inex¬ 

perienced examiners, creating uncertainty for com¬ 

panies worried about enforcing their rights in court. 

In response, the patent office recently launched an 

educational program for its employees conducted by 

the Industrial Biotechnology Association, an industry 

trade group. 
The more fundamental problem, however, is that 

the biotechnology business raises questions that no 

one has ever had to address before. None of these 

issues is beyond solution, but they are ail contentious 

and probably will be decided only as they work their 

way through the judicial system. 

Drawing by D. Reilly; © 1988 The New Yorker Magazine, Inc, 

“It’ll never work out. She’s patented, 

he isn’t. ” 



Altered cells and modified mice 
To date, the most important biotechnology decision 

is the Supreme Court’s 1980 decision in the case of 
Diamond v. Chakrabarty. There the justices ruled that 

it was possible to patent a living creature—in this 
case a genetically altered bacterium that, because of 
its ability to break down crude oil, was potentially 

useful in cleaning up oil spills. The case was of critical 
importance because biotechnology products are pro¬ 
duced by novel organisms, created not by nature but 
by laboratory scientists through genetic engineering. If 

the Supreme Court had ruled differently, the burgeon¬ 
ing industry would have formed much more slowly— 

or perhaps not at all. 
The Chakrabarty decision also paved the way for 

inventors to patent new strains of animals. The patent 
office concluded that a principle applied to single- 
celled organisms also applied to larger, more complex 

organisms. Thus, in April 1987 it issued a patent on 
a mouse created at Harvard University that carried 
a cancer gene. Although popular interest has been 

drawn principally to the prospect of patented farm 
animals—such as cows genetically altered to produce 

more milk—the most immediate applications are ex¬ 
pected to be in medical research. Several companies 

are trying to develop mice that will contract AIDS and 
can thus serve as models of the human disease. Oth¬ 
ers are hoping to breed animals that would become 

sources of valuable drugs. 
Nevertheless, a number of difficult issues remain 

unresolved. For example, if a scientist isolates a gene 

that produces a vital human hormone, should the 
patent cover small variations on that gene? On the 
one hand, a host of slightly different genes will also 
produce the hormone, and a patent that covers only 

one specific DNA sequence could be easily circum¬ 
vented by technicians who could design insignificant 
modifications of the sequence. On the other hand, 
some modified versions might produce the hormone 

more efficiently or with slight improvements in quality. 
To what extent, then, should the basic patent control 
other patents? 

Process versus product: a paradox 

Another vexing issue concerns the process for mak¬ 

ing drugs based on recombinant DNA technology. 
Roughly speaking, the process for creating all such 
drugs is very similar—the gene for a protein is copied, 

inserted into a “vector" (a segment of DNA that serves 
as a carrier), and spliced into the DNA of a host cell. 
Patent-office examiners have been understandably re¬ 
luctant to view the process itself as particularly new 
or patentable. They have preferred to issue patents 
on the specific DNA sequences and host cells. Al¬ 
though such patents provide protection in the U.S., 
they leave a loophole that benefits foreign companies. 
To circumvent a firm’s U.S. patent on a gene, all a 

competitor has to do is create a product using that 

gene in another country. The firm can then import the 

resulting drug into the U.S. and market it without fear 
of legal action. Interestingly, U.S. law does allow a 

company to block imports of a product made abroad 

by a patented process—but a patented gene and host 

cell do not constitute a “process.” A proposed new 
law, the Biotechnology Patent Protection Act of 1990, 

would exclude from the U.S. market biotechnology 
products made from U.S.-patented components (i.e., 

genes and host cells) by companies that have not 

obtained permission to use those components. 
Perhaps the most troubling issue that has devel¬ 

oped regarding competing biotechnology patent claims 

centers on the question: Is it more important to be 
first in identifying a particular protein or to be first in 

producing that protein through genetic engineering? 

From a commercial viewpoint, the key breakthrough 

is isolating the gene, which then allows a manufac¬ 
turer to produce large quantities of a useful protein. 

Companies that are first on this score are entitled to 

a patent on both the isolated gene and the host cell 

that actually produces the protein. 
This is quite different from getting a patent on the 

protein substance itself, however. As events have un¬ 
folded, some companies have been able to get patents 

on specific proteins by purifying them from natural 
sources and identifying their structure and characteris¬ 

tics. In some cases the two different patents—one on 
the gene and host cell, one on the particular protein— 

have been granted to rival companies. 
This is the question in the previously mentioned dis¬ 

pute between Amgen and Genetics Institute. It was an 

Amgen scientist who was the first to isolate the gene 

to make erythropoietin. Genetics Institute did not suc¬ 
ceed in isolating the gene until nine months later, but 

it was the first to purify a tiny amount of the natural 
protein, and it obtained a patent on the protein. 

As a practical matter there was little real use for the 
purified natural protein, but both companies needed to 

use the patented gene and host cell to make a mar¬ 

ketable amount of protein. Logically, therefore, Amgen 
should have been in the dominant position. It was not, 
however, because of a long-standing legal principle 

that holds that a patent on a compound covers that 

compound regardless of how it is made. As a result, 
therefore, a federal court ruled in late 1989 that Am¬ 
gen was infringing on its rival’s patent—even though 
Amgen researchers had never used the purified natu¬ 
ral material that earned Genetics Institute its patent. 

To some extent equivocal situations like this one 
are the natural result of revolutionary technologies 

that raise novel issues. Eventually court decisions on 
disputed claims will make the ground rules in biotech¬ 
nology clearer. In the meantime, however, companies 
navigating these uncharted waters can expect some 
rough sailing. 
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Asthma 
Although a precise definition of asthma is difficult 

to formulate, there is general agreement that it is a 

chronic disease of the air passages, causing them 

to constrict too readily and too much in response to 

a variety of stimuli. When tested in clinical studies, 

the airways of asthmatic persons respond much more 

to such pharmacological agents as histamine and 

methacholine than do the airways of normal subjects. 

This phenomenon, known as airway hyperreactivity or 

hyperresponsiveness, is considered a cardinal feature 

of asthma. Despite the common reference to bronchial 
asthma, the condition affects all parts of the airway, 

both larger and smaller than bronchi. 

Magnitude of the problem 

Asthma is more prevalent in certain countries, e.g., 
New Zealand, Australia, and the U.K., than in others, 

e.g., the U.S. and Sweden. The disease is thought to 

be rare in rural Africa and among the Eskimos, and 

its prevalence is lower in village communities than in 

large industrial cities. 

In the U.S., despite the lower international ranking, 

asthma must now be considered a major national 

health problem. It affects between 7 million and 20 

million people, 2 million to 5 million of whom are chil¬ 

dren. Recent national statistics show that (1) between 

1970 and 1987 the prevalence of asthma increased 

33%, from 30.2 to 40.1 per 1,000; (2) hospitalization 

for asthma also rose, indicating an increase in sever¬ 

ity; and (3) the death rate for asthma almost doubled 

from 1979 to 1987, with mortality rates rising fastest 

among blacks and those older than 65. Health care 

costs for asthma sufferers recently were estimated at 

more than $4 billion per year. The increasing illness 

and death rates for asthma are particularly alarming in 

view of the greater availability of effective medications 

and falling death rates for other diseases. 

Major features of asthma 

The symptoms of asthma are typically intermittent 

and include wheezing, a feeling of tightness in the 

chest, difficulty in breathing, and cough. Either sponta¬ 

neously or with appropriate treatment, these symptoms 

are completely reversible—hence, the description re¬ 

versible airway disease is applied to the condition. The 

majority (90%) of persons with asthma are atopic; i.e., 
they produce antibodies (known as immunoglobulin E, 

or IgE) in response to particular protein substances (al¬ 

lergens) derived from inhaled airborne particles, such 

as dander, house dust, and pollen, or from certain 

foods. This form of asthma is known as extrinsic (or 

allergic) asthma, as opposed to intrinsic (or nonaller- 

gic) asthma, which afflicts people who show no such 

allergic response. Extrinsic asthma usually appears in 

childhood, while the intrinsic variety often begins in 

adult life. Asthma can be provoked by a wide variety 

of factors that can be either allergic or nonallergic, or 

chemical or nonchemical, as described below. 

Airway abnormalities in an asthma attack include 

(1) bronchospasm, or muscular constriction of the 

bronchi, perhaps the most widely recognized and most 

easily reversible of all changes; (2) excessive secretion 

of mucus by glands and cells within the airways; (3) 

swelling of the mucosal (mucus-producing) cells of the 

airway lining and the thin layer beneath them, due to 

leakage of blood plasma into the airway tissues; (4) 

increased presence of cells involved in the inflamma¬ 

tory response, especially the white blood cells known 

as eosinophils and neutrophils; and (5) damage to the 

cellular lining, or epithelium, of airway passages. 

All of these abnormalities contribute to the principal 

functional alteration: an increase in airway resistance 

to the flow of air. Airways progressively narrow and 

some close, but the lungs as a whole are overinflated. 

These changes, in turn, lead to increases in the work 

of breathing and in the oxygen cost of breathing (i.e., 
the portion of the body’s total oxygen consumption 

needed to supply the muscles of breathing). Uneven 

distribution of air and blood in the smallest openings 

of the airways, the alveoli, results in reduced oxygen¬ 

ation of blood. In a more severe, prolonged attack, a 

condition termed status asthmaticus, the muscles of 

breathing (the diaphragm and the muscles between 

the ribs) become fatigued, allowing accumulation of 

lactic acid (a metabolic waste product) in the blood and 

tissues and resulting in respiratory failure, the failure 

of the lungs to rid the body of carbon dioxide. 

Protein substances from plant pollen (shown highly 

magnified) are common provoking factors in extrinsic, or 

allergic, asthma, the form experienced by the great majority 

of asthma sufferers. 

David Scharf—Peter Arnold, Inc. 
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Kinds of asthma and contributory factors 
The age of the victim, the place or situation in which an 
asthma attack is likely to occur, and the type of pro¬ 

voking stimulus all contribute to the ways that asthma 
can be classified and to its evaluation and treatment. 

Some of the more important of these aspects are 

discussed below. 
Childhood asthma. Asthma is the most common 

chronic disease of childhood. In developed countries it 
is more common in children than in adults and more 

common in boys than in girls. Generally the prognosis 
for asthma starting in childhood is better than that for 
the disease beginning in adulthood. More specifically, 

people with mild episodic or seasonal wheezing that 
starts in mid childhood tend to lose their disease as 
they grow older, while those with more frequent, early- 

onset symptoms or with severe, chronic, perennial 
asthma are less likely to improve with the years. Re¬ 
curring cough and wheezing may follow bronchiolitis 

(inflammation of the bronchioles, smaller branches of 
the bronchi) due to respiratory syncytial virus infec¬ 

tion, a prevalent childhood affliction in winter months, 
but these asthmalike symptoms do not necessarily 
progress to full-blown atopic asthma. 

Occupational asthma. Asthma may be triggered by 
exposure to sensitizing concentrations of any of a wide 
spectrum of substances found in the work environ¬ 

ment. These include enzymes (e.g., subtilisin, a bac¬ 
terial protein used in detergent manufacturing), animal 
danders, plant proteins (e.g., in oils and particles from 
Western red cedar, oak, and other woods; pollen), 
metals (e.g., platinum salts), and other chemicals (e.g., 
isocyanates, used in plastics and adhesives manufac¬ 
ture). In most instances such sensitization results in 

nonspecific airway hyperreactivity, or heightened sen¬ 
sitivity to a variety of stimuli. A positive reaction to 
experimental exposure to the suspected agent is the 
most reliable demonstration of the particular sensitiza¬ 
tion and, hence, of the provoking agent of asthma in 
a given individual. Once the cause has been identified, 

avoiding exposure to it provides the best chance for 
symptomatic improvement. 

Drug-induced asthmas. A number of drugs may bring 
on or worsen asthma in susceptible individuals. Ex¬ 
amples are aspirin and related drugs; beta-adrenergic 
blocking agents, or beta blockers (e.g., propranolol); 

and certain food and beverage additives, including tar- 
trazine yellow dye and bisulfite compounds, which are 
widely used as preservatives. Aspirin-induced asthma, 
the best known form of drug-induced asthma, typically 
develops within minutes to a few hours after taking 
aspirin or another analgesic with a similar mode of ac¬ 
tion (e.g., ibuprofen). Such drugs are sometimes clas¬ 
sified as nonsteroidal anti-inflammatory agents. People 
with aspirin-induced asthma usually also have pre¬ 
existing chronic watery nasal secretion, nasal polyps, 
and sinusitis. 

Exercise-induced asthma. Most asthmatics suffer a 
transient worsening of symptoms after vigorous ex¬ 

ercise. The asthmatic difficulty usually begins during 

the exercise and peaks after the activity ceases. Even 

in the absence of exercise, asthma may be brought 
on by hyperventilation (increased rate and depth of 

breathing), especially of dry air. Asthma induced by 

exercise or hyperventilation is believed to result from 
loss of water from the lining of the airway, leading to 

increased concentration of dissolved substances in the 
liquid that coats the respiratory tract and the release 

of asthma mediators from certain cells in the vicinity 
called mast cells. (Very dilute watery solutions, such 

as tap water, may also trigger airway constriction by 

changing the concentration of dissolved substances 
in the airway.) The higher the ventilation level asso¬ 

ciated with the exercise and the colder (hence, drier) 
the air breathed in, the greater the risk of exertional 

asthma. Thus, ice hockey, cross-country skiing, and 
snow shoveling are more provocative than walking 

and swimming in an indoor heated pool. 

Exercise-induced asthma can almost always be 

avoided by the regular use of antiasthma medications 
to prevent attacks. In fact, many athletes continue to 

participate in vigorous sports—some at the Olympic 

level—despite being diagnosed as asthmatic. 
Other provoking factors. Sulfur dioxide, an air pol¬ 

lutant, is an intense respiratory irritant; in contact with 

Occupational asthma can be a hazard in the silk-screening 

industry, where workers face chronic exposure to sensitizing 

chemicals. Usually the sensitization results in heightened 

reactivity to a variety of asthma-provoking stimuli. 

Cathy Melloan 
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David Madison—Duomo 

Winner of two gold medals in the 

1988 summer Olympic Games, 

Jackie Joyner-Kersee (third from left) 

was little hampered by her chronic 

asthma, kept under control with daily 

and pre-exercise medications and 

a modified training approach. In 

addition to asthma, Joyner-Kersee 

has allergies to several foods and 

inhaled substances. 

the moist lining of the airway, it is chemically trans¬ 

formed to sulfuric acid. Curiously, in another context 

sulfur dioxide is sometimes added to beverages and 

foods as a preservative. Either inhaled or ingested, the 

compound can provoke severe attacks in asthmatic 

people. Increased airway responsiveness may also re¬ 

sult from other industrial- and automotive-associated 

pollutants such as ozone and nitrogen dioxide or from 

various components in cigarette smoke. Respiratory 

infections, including viral and Haemophilus influenzae 
bacterial infections, can worsen asthma in children 

and adults. Gastroesophageal reflux (backup of stom¬ 

ach contents into the esophagus), with aspiration of 

stomach acid into the lungs, can provoke airway con¬ 

striction. Emotional stress may also be a factor in 

asthmatic attacks. While virtually no case of asthma is 

“all in the mind,” psychological factors may play a role 

in modifying the disease, and the importance of inter¬ 

actions between the immune and nervous systems is 

being increasingly recognized. 

Cardiac asthma: a special case 

For more than 150 years, physicians have recognized 

that victims of severe heart failure may complain of a 

sudden suffocating breathlessness, often associated 

with wheezing and cough and usually striking at night. 

This complex of symptoms, termed cardiac asthma, 

has long been considered to have a cause different 

from that of bronchial asthma. The asthmalike attack 

in heart failure has been thought to result from a sud¬ 

den increase in blood pressure in the small vessels 

of the lungs, causing plasma to leak out of the blood 

vessels into the air spaces and thus reducing access 

of oxygen to the lung capillaries. 
Although this traditional view of the causation of 

cardiac asthma still appears valid today, recent studies 

suggest that some element of airway hyperreactivity— 

the dominant feature of bronchial asthma—may be 

present. If such a suspicion is confirmed, future ther¬ 

apy for cardiac asthma may include bronchodilators, 

although the essential treatment will remain that of 
heart failure. 

New understanding of the asthmatic response 

New pieces of the asthma puzzle have recently been 

discovered. Although the full mechanisms of the asth¬ 

matic response are still incompletely understood, sev¬ 

eral important insights into the nature of bronchial 

asthma emerge: 

• It has been found that exposure of atopic asth¬ 

matics to allergens provokes two distinct reactions: an 

immediate airway-obstructive response peaking within 

minutes and spontaneously resolving within one or 

two hours, and a late asthmatic response (late-phase 
reaction) developing four to eight hours after exposure 

and lasting from one day to several days. In laboratory 

animals the immediate response is characterized by 

airway constriction, tissue swelling, and engorgement 

of blood vessels. Mast cells, a type of inflammatory 

cell involved in allergic reactions and found in large 
numbers in the respiratory tract, are associated with 

this reaction. The late response, which mirrors more 

closely the findings in severe chronic asthma in hu¬ 

mans, has as its main feature an acute influx of in¬ 

flammatory cells, with neutrophils and eosinophils pre¬ 
dominating. The latter laboratory findings, confirmed 

by similar results in humans dying of status asthmati- 

cus, underscore the importance of inflammation in the 

development of asthma. 

• Another insight derives from the fact, mentioned 

above, that hyperreactivity of the airways to provoking 

stimuli is a key abnormality in asthma. This hyper- 
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reactivity now is believed to be correlated with, and 
possibly due to, the inflammatory changes seen in the 

late response. 
® A variety of cellular and noncellular mediators par¬ 

ticipate in producing inflammation in the asthmatic air¬ 

ways. They include the already mentioned eosinophils, 
neutrophils, and mast cells, and others such as the 
epithelial cells lining the airways, the macrophages 

(which engulf foreign particles and bacteria), and the 
T lymphocytes, or T cells (the mainstay of the im¬ 
mune response). The noncellular mediators comprise 

a large variety of locally produced compounds that 
are capable of reproducing, partially or completely, 
the picture of asthma in airway tissue. Among them 

are substances known as amines, e.g., histamine 
and serotonin; powerfully active compounds such as 

prostaglandins and related products that are derived 
from essential fatty acids; another, recently identified 
substance called platelet-activating factor; peptides 

(small proteins), especially a group called tachykinins; 
enzymes (proteins that catalyze chemical reactions); 

and reactive oxygen species, which are highly toxic 
molecules that derive their reactivity from their oxy¬ 
gen atoms. The identification of these mediators has 
made it possible to work toward counteracting their 
effects or production in individuals who are afflicted 
with asthma. 

• It has long been known that lung tissue is influ¬ 
enced by both major components of the unconsciously 
controlled, autonomic nervous system: the adrenergic 

system, whose signals are transmitted by release of 
the neurotransmitters epinephrine and norepinephrine, 
and the cholinergic system, whose signals are trans¬ 
mitted by acetylcholine. It has recently become ap¬ 

parent that the dominant neurological component of 
airway relaxation in humans is neither adrenergic nor 
cholinergic but a different system whose likely trans¬ 

mitter is a neuropeptide (a peptide produced, stored, 
and released by nerve cells) known as vasoactive in¬ 
testinal polypeptide (VIP). So named because it was 
first isolated from intestine and because of its ability 
to dilate blood vessels, VIP is also a potent relaxant 
of airway smooth muscle; is present in nerve fibers 
and nerve terminals supplying airway smooth muscle, 
glands, and blood vessels; and binds to specific recep¬ 
tors on these structures. In a recent study of five sub¬ 
jects with asthma, sections of their airways showed no 
VIP-containing nerves. By contrast, the vast majority 
of sections from nine control subjects without asthma 
revealed a rich innervation with VIP. The investigators 
concluded that deficiency of VIP in asthmatic airways 
may be an important factor in their hyperreactivity to 

irritants and bronchoconstrictors. This report must be 
confirmed by direct evidence of impaired VIP produc¬ 
tion and a corresponding genetic defect in asthmatic 
lungs to prove that the lack of VIP is a primary cause. 
• An increasing number of biologically active neuro¬ 

peptides have been found in the lungs. A few, like 

VIP, relax airway smooth muscle and may modulate 
asthmatic responses. Others, notably the tachykinin 

peptides—e.g., substance P—constrict airway smooth 

muscle, stimulate bronchial secretion, and increase 
vessel wall permeability (leakage of plasma from the 

blood vessels). These peptides occur predominantly in 
sensory nerves supplying the airway epithelium and 

other structures. It is speculated that through a local 

reflex mechanism, these sensory neuropeptides may 

contribute to the occurrence of asthma whenever air¬ 
way epithelium is damaged. 

• Airway neuropeptides have been found to be in¬ 

activated locally by an enzyme, neutral endopeptidase 

(enkephalinase), that is present in various other tissues. 
This enzyme has been shown to degrade bronchial 

relaxant peptides (e.g., VIP) and bronchial constrictor 

peptides (e.g., substance P). Thus, by selectively lim¬ 

iting the biological activity of airway neuropeptides, 
neutral endopeptidase (and other peptidases) may play 
a key role in regulating airway function in both normal 

subjects and subjects with asthma. 
• Airway epithelium once had been regarded simply 

as a passive covering of the airways. Much like vas¬ 
cular endothelium (the corresponding lining of blood 

For most antiasthma drugs, the preferred method of delivery 

is inhalation. Below, the correct delivery position of the 

inhaler is demonstrated. The spray is inhaled slowly over 5 

seconds and the breath held for 5 to 10 seconds more. 
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vessels), which has been discovered to have several 

major metabolic activities, airway epithelium is now be¬ 

lieved capable of modulating airway function in impor¬ 

tant ways. Upon irritation or another form of activation, 

airway epithelial cells can release potent substances 

that contract airway smooth muscle. Airway epithelium 

normally produces a substance, epithelium-derived in¬ 

hibitory (or relaxant) factor, that reduces the tone of 

airway smooth muscle. This factor corresponds to, but 

is apparently distinct from, the endothelium-derived 

relaxant factor made by blood vessel lining. The exis¬ 

tence of this epithelial substance explains why removal 

or extensive injury of airway epithelium results in ac¬ 

centuated responses to inducers of airway spasms 

and diminished responses to several relaxants. 

Today’s treatment: drugs of choice 

A variety of effective drugs are available for reversing, 

or at least ameliorating, the airway constriction of an 

asthma attack. Fewer drugs, however, are successful 

against airway hyperreactivity and inflammation, and 

none alters the chronic nature of the disease. Anti¬ 

asthma drugs in common use are beta2-adrenergic ag¬ 

onists, theophylline, anticholinergics, corticosteroids, 

and cromolyn and related drugs. For all except the¬ 

ophylline, the preferred method of administration is in 

the form of an inhaled aerosol delivered directly to the 

site of the reaction—a method that increases efficacy 

and reduces systemic side effects. 

Selective beta2-adrenergic agonists (e.g., albuterol, 

fenoterol) are the drugs of choice for the immediate 

relief of bronchoconstriction. They act by stimulating 

certain receptors of the adrenergic nervous system in 

a way similar to that of the body’s natural chemical 

mediators. When taken preventively by inhalation, they 

can also protect against many forms of provocation, 

including allergens, exercise, histamine and metha- 

choline, and sulfur dioxide. 
Theophylline, taken by mouth, is now formulated 

for sustained release over a period of 12 to 24 hours. 

Intravenous infusion of the soluble form, theophylline 

ethylenediamine, may be necessary in more severe and 

persistent attacks. Concentrations of theophylline in 

the blood should be monitored so that the drug dosage 

can be adjusted for best possible effectiveness and 

safety. Side effects, less common with the newer slow- 

release preparations than with earlier, short-acting 

ones, begin with nausea, vomiting, restlessness, and 

tremor and may include heartbeat irregularities and 

seizures. Slow-release theophylline is effective in con¬ 

trolling nighttime or early-morning asthma but is less 

effective than beta2 agonists in preventing exercise- 

induced asthma. Theophylline’s mechanism of action 

remains uncertain. 
Anticholinergic drugs, exemplified by the synthetic 

atropine-like compound ipratropium bromide, are taken 

as aerosol inhalants and have few side effects, as 

they are poorly absorbed into the circulation. As bron- 

chodilators they are less effective in younger patients 

than in older people with chronic airflow obstruction. 

Corticosteroids may be given orally, intravenously, 

or by inhalation. Although not rapidly acting broncho- 

dilators, they are highly effective against asthma over 

a period of time, acting at least in part by reducing the 

inflammatory reaction and the bronchial hyperreactivity 

of the late response. On a short-term basis, systemic 

corticosteroids (for example, prednisone, methylpred- 

nisolone) are used in severe acute asthma attacks 

when bronchodilators (beta2 agonists and theophyl¬ 

line) have been unsuccessful. Their long-term use, 

however, has the potential for serious side effects, 

and aerosol corticosteroids (triamcinolone acetonide, 

budesonide), which greatly lower this risk, are much 

preferred for management therapy. The development 

of corticosteroid inhalants is one of the most signifi¬ 

cant advances in asthma therapy in recent years. In 

view of the mounting evidence that inflammation plays 

a critical role in asthma, these drugs should be given 

increased priority in the treatment of chronic asthma. 

Cromolyn (sodium cromoglycate) is another drug 

that may suppress the inflammatory response. Given 

as an aerosol liquid or powder, cromolyn is thought 

to “stabilize” mast cells at or near the inner surface 

of the airway, thereby inhibiting the release of mast¬ 

cell mediators. Cromolyn is effective against both the 

immediate and the late-phase responses to allergens. 

When used on a regular basis before asthma attacks 

occur, it reduces or prevents the response to exer¬ 

cise, hyperventilation with cold air, and sulfur dioxide. 

Nedocromil sodium, closely related to cromolyn in its 

effects and possibly more potent in some respects, 

has recently been introduced as a management drug, 

but clinical experience with it is still too limited to char¬ 

acterize its effectiveness. 

Future goals for asthma treatment and control 

Current research in asthma has two major goals— 

better understanding of the disease mechanisms and 

improved methods of therapy. Active areas of inves¬ 

tigation include clarification of the way that airway 

inflammation is initiated and maintained, of the role of 

inflammatory mediators, of the interactions between 

different cellular and noncellular mediators, of the full 

scope of lung neuropeptides and their participation in 

regulating airway function and in the origin and mod¬ 

ulation of asthma, and of the protective role of air¬ 

way epithelium and importance of epithelium-derived 

inhibitory factor. 

Advances in therapy and prevention may come from 

improvements in currently available products such as 

longer-acting, more selective, and more potent beta2 

agonists, corticosteroid preparations, and cromolyn¬ 

like drugs. Advances may also derive from lines of 
drugs based on new knowledge of regulatory neu- 
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ropeptides—for example, the aerosol administration of 

VIP and VIP-like peptides such as helodermin. VIP and 
helodermin have anti-inflammatory as well as bron- 

chodilator actions, and their use would provide rational 

“replacement” therapy because they occur naturally in 

normal lung tissue and because VIP is deficient in 
asthmatic airways. Another approach would involve 
the development of agents that selectively block the 

release or actions of likely mediators of inflammation 

in the asthmatic process. 

Needed: new focus for therapy 
and better education 

The treatment of asthma all too often is restricted to 

the immediate relief of acute attacks. This approach 
is a mistaken one. Physician and patient alike must 

realize that asthma is a chronic, continually present 
disease in which undetected airway obstruction and 
inflammation may exist even during symptom-free pe¬ 

riods. Treatment therefore should be aimed at pre¬ 
venting acute attacks or decreasing their frequency 
and severity and at suppressing the ongoing inflam¬ 

matory reaction. Many of the drugs used for treating 
acute asthmatic episodes also have preventive value 

and should be used regularly for that purpose. Anti¬ 
inflammatory drugs such as aerosol corticosteroids 
and cromolyn should be prescribed early in the course 
of treatment. It is hoped that other anti-inflammatory 

agents, derived from current research on mediators 
and airway neuropeptides, such as those described 

above, will soon be available for immediate therapy 

and long-term control of asthma. 
Finally, the general public needs to be made aware 

of the importance of prompt treatment of early signs 
of asthma attacks, the chronic nature of the disease, 
its increasing incidence and severity, and the need for 
a systematic and rational approach to its management. 

—Sami I. Said, M.D. 

Common Cold 
Humankind’s most frequent illness is probably the 
common cold, a runny, stuffy nose due to infection of 
the cells of the nasal lining by one of a large number 
of viruses, particularly rhinoviruses and coronaviruses. 
In recent years investigators at a number of research 

centers have advanced their understanding of cold- 
causing agents and have made progress in treating 
the disease. 

Although an individual may experience a succession 
of colds having similar symptoms, each bout is very 
likely due to infection with a different virus. Some colds 
are caused by viruses belonging to quite unrelated viral 
families; e.g., mild attacks of influenza A or B viruses, 
reinfections with parainfluenza virus (types 1 to 4) that 
may have caused more serious illnesses such as croup 
or pneumonia in early life, or infections with respiratory 

Purdue University researcher Michael Rossmann poses with 

part of a model of a cold-causing virus. Rossmann’s team 

determined the structure of the viral shell, gaining clues as to 

how the rhinovirus attacks the nasal lining. 

syncytial virus, which can cause bronchiolitis (inflam¬ 

mation of the small airways in the lungs) in infants. The 

two main causes of colds, however, are rhinoviruses, 
a group of at least 100 small viruses (picornaviruses) 

that are biologically related to polioviruses and other 
enteroviruses, and coronaviruses, a separate family 

having fewer distinct types but, instead, the ability to 
reinfect individuals throughout their lives. Rhinoviruses 

cause at least one-third of colds and coronaviruses 
about one-sixth. 

The structure of a rhinovirus 

It has been known since the 1960s that rhinoviruses 
are extremely small (about 27 nanometers, or billionths 
of a meter, in diameter) and that their genes are in the 

form of a long single strand of ribonucleic acid (RNA). 
The virus particle consists of an outer “shell” of protein 

made of four types of smaller protein subunits. Each 
subunit in turn comprises a chain of molecules called 

amino acids. The subunits assemble into an orderly 

structure that surrounds the strand of RNA, protects 
it from damage when outside its host cell, and intro¬ 
duces it into a cell in the process of infection. The viral 
RNA then takes over the cell’s protein-making machin¬ 

ery and makes it produce more viral RNA, protein, and 
eventually entire virus particles. 

Purdue University 
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Studies during the past decade, particularly work 

focusing on rhinovirus type 14, have greatly refined 

scientific knowledge of rhinoviruses. Using molecular 

biological techniques, independent research teams in 

the United States and the United Kingdom obtained 

the sequence of nucleotide building blocks that make 

up the viral genes. This sequence then was used to 

deduce the corresponding sequence of amino acids 

encoded by the genes and hence the four subunits 

of the viral shell. In addition, virus was grown in rel¬ 

atively large amounts and purified, and the conditions 

were found in which the particles assembled in regu¬ 

lar arrays to form crystals. Subsequently, researchers 

led by Michael Rossmann of Purdue University, West 

Lafayette, Ind., used X-ray protein crystallography to 

study the crystalline structure. In essence, they passed 

a strong beam of X-rays through a crystal. Those 

X-rays that came near atoms or groups of atoms were 

deflected from their original paths. Because the atoms 

in a crystal are regularly arranged, the deflections fell 

into regular patterns in such a way that the X-rays 

emerged from the crystals as a series of deflected, 

or diffracted, beams, which were recorded on photo¬ 

graphic film. 

From a large number of such diffraction patterns, 

plus the information already known about other related 

viruses and about the precise amino acid sequence of 

the proteins of the crystallized rhinovirus, Rossmann’s 

team was able to make extremely laborious calcula¬ 

tions to determine the positions in space of all of the 

atoms of the protein shell. This effort showed that the 

shell was constructed symmetrically on an icosahedral 

plan—as a roughly spherical geometric solid having 12 

corners, or vertices, and 20 triangular faces, with the 

faces formed by protein subunits arranged and linked 

together in a regular pattern. The necessary rigidity of 

the shell arose from the folding up of certain regions 

of amino acid chains into firm barrel-like structures, 

but there were also loops of chains rising above the 

surface of the shell. Although the sequences of rhi¬ 

noviruses and other picornaviruses vary greatly, they 

are all constructed in this basic way. 

Clues to how rhinoviruses attack 

Medical researchers have yet to learn the full reason 

why rhinoviruses preferentially attack the nasal lining 

while, for example, polioviruses invade the intestine 

and the nervous system. Part of the explanation lies 

in the fact that rhinoviruses enter cells by combining 

with specific molecules, or receptors, that protrude 

from the surface of the target cell. Around each of the 

12 icosahedral vertices of the rhinovirus particle runs 

a deep groove, or “canyon,” which Rossmann and his 

colleagues theorized to be involved in the entry of the 

virus into cells. They suggested that a molecular struc¬ 

ture at the bottom of the canyon interacts with pro¬ 

truding cellular receptors, an event that in some way 

triggers the virus particle to open up and release its 

genes into the cell. It is clear that antibody molecules 

that can prevent virus infection attach to amino acid 

chains on the rim of the canyon and in this way may 

interfere with the interaction between the virus and the 

cellular receptor. Adults are often resistant to many 

rhinoviruses because they have developed such anti¬ 

bodies as a result of previous infections. 

Three groups of U.S. scientists recently identified 

what appeared to be the major rhinovirus recep¬ 

tor molecule. Two of them purified the protein from 

susceptible cells and then determined its amino acid 

sequence. The third group had been searching for a 

rhinovirus 

cell 
surface 

rhinovirus 

/ 

antibody 

cellular-'" 
receptor 

canyon 

antibody 
combining site 

Based on information provided by M.G. Rossmann and R.R Rueckert, Purdue University 

Recent research has shown that 

the protein shells of rhinovirus 

particles are constructed on 

the plan of a regular geometric 

solid called an icosahedron. 

Around each of the 12 vertices 

of the particle runs a groove, 
or canyon, at the bottom of 

which lies a structure thought 

to interact with protruding 

receptors on susceptible cells of 

the nasal lining, thereby causing 

the shell to open and insert its 

cargo of infectious genes into 

the cell. Antibody molecules 

that can interfere with this 

action may do so by attaching 

to combining sites near the rim 

of the canyon, although they are 

too large to reach the protected 

structure on the canyon floor. 
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molecule that made certain cells stick to other cells as 
part of the immunologic and inflammatory responses 

the body mounts against infection and tissue damage. 
When they first found it, they called it intercellular ad¬ 

hesion molecule-1 (ICAM-1). Unexpectedly, it turned 
out that the amino acid sequences of this molecule 

and of the virus receptor are the same. Furthermore, it 
was found that antibody directed against the receptor 

prevented cells from being infected. Presumably the 
antibody bound to and covered up the molecule in 

such a way that the virus could not interact with it. 
All three groups agreed that their observations might 

form a basis for future treatment of rhinovirus infec¬ 
tions. For example, antibodies or some other molecule 

might be used to bind to the cell receptor and so 
prevent the virus from attacking. On the other hand, 
receptor molecules prepared in solution as a nasal 

spray might unite with free virus particles so that they 
could no longer attach to cells. In either case, the 
process of infection would be interrupted, an effect 

that indeed already has been demonstrated in the test 
tube. Whether it can be turned into a useful therapy 

remains to be seen. 

The search for drugs to fight colds 

Two lines of research on antirhinovirus drugs have 

been pursued in the past 10-15 years. One has 

been a study of chemical relatives of a compound, 
arildone, that inactivates viruses and prevents them 
from opening. Among such compounds synthesized 

to date, some have proved especially effective against 
rhinoviruses and others against enteroviruses such as 
polioviruses. One of these, disoxaril, was shown by 
means of crystallography to have inserted itself into a 

region at the base of the canyon in rhinovirus type 14. 
In that position it prevents the virus particle’s opening 
and releasing RNA and thus initiating infection. 

In the second line of research, various pharma¬ 
ceutical companies pursuing independent screening 

programs have identified molecules that inactivate 
rhinoviruses in the laboratory at low concentrations. 

Four of these compounds were first tested in animals 
to show that they were not toxic and then were 

tested in human volunteers at the Medical Research 
Council’s Common Cold Unit, Salisbury, England, to 
determine whether they would prevent colds induced 
by rhinoviruses. After several unsuccessful trials it 
was found that the last of the new molecules to be 
studied, code numbered R61837 and produced by the 
Janssen Research Institute in Belgium, did indeed pre¬ 
vent colds, although it was not effective if given after 
symptoms had appeared. 

Both lines of investigation into antirhinovirus sub¬ 
stances have since converged in that it is now clear 
that the compounds tested in volunteers at the Com¬ 
mon Cold Unit interact with the same site in the canyon 
as does disoxaril. Such work represents important ad¬ 

vances, for molecules are now known that specifically 

inactivate at least some common cold viruses, and at 

least one has effects in the human body. Nevertheless, 
further work is needed before they can be applied to 

the prevention or treatment of colds in the general 

population. 

Preventing cold symptoms 

Many people find a runny or blocked nose the most 

unpleasant part of a cold, and most cold remedies are 

formulated to alleviate these symptoms. If the imme¬ 

diate cause of the symptoms were better understood, 

it might be possible to devise better remedies. 
Recent research has shown that during infection 

with cold-causing viruses, some of the cells lining the 

nasal passage are damaged and the hairlike processes 
(cilia) in the lining that clear the mucus are destroyed. 

Obviously, that portion of the symptoms brought on 
by such damage will disappear only when the nasal 

lining heals and replacement cells are formed. On the 

other hand, it appears that histamine and related sub¬ 
stances, which produce the symptoms experienced in 

nasal allergies, are found only in low concentrations 

during colds and that drugs that block the effects 
of histamine provide little benefit to cold sufferers. In 

other words, the symptoms of colds are produced in 
a way different from the similar symptoms of such 

diseases as hay fever. More recently it was found 

that bradykinins, natural peptide substances (small 
proteins) involved in inflammation and released from 

injured tissue, are present in nasal secretions during 
colds. When given to healthy volunteers, these sub¬ 

stances induced coldlike symptoms. The next step will 
be to determine whether antibradykinins, which have 
now been synthesized, will prevent or alleviate cold 
symptoms. 

Both chemical and physical treatments can influence 
the body’s response to invasion by cold viruses, and 
in regard to the latter approach, it recently was found 

that local hyperthermia (temperature elevation) of the 
nasal lining may be beneficial. In an experimental trial, 

cold sufferers received hyperthermia treatment by in¬ 
haling carefully controlled hot, moist air fully saturated 
with water vapor at 43° C (109° F). (Warm air that 

is dry is less effective in heating the nasal lining.) A 

single treatment—administered for at least 20 minutes 
once a cold had started—improved nasal symptoms. 
The improvement started immediately, but surprisingly 
some benefit persisted for several days afterward. 

Flyperthermia seemed to have no effect on the virus 

and presumably works by altering the response of 
the body in some as yet undiscovered way. Although 
the idea of using the inhalation technique to deliver 
complementary symptom-relieving or antiviral drugs 

is attractive, whether it can be done remains to be 
demonstrated. 

—D.A.J. Tyrrell, M.D., D.Sc. 
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Space-age technology has reshaped the focus of many 

health-related sciences in recent years, and indeed 

dentistry is one of these. In North America extensive 

public education campaigns promoting the importance 

of good oral hygiene, along with the development of 

effective measures to combat tooth decay, have so 

effectively improved the dental health of the popula¬ 

tion that dental practice has evolved into one that now 

permits practitioners to focus on novel and elective 

approaches. These new approaches are ones that are 

responsive to the needs and desires of patients. 

The generalized reduction of tooth decay has al¬ 

lowed dentists to focus on other facets of dentistry, 

among them cosmetic procedures, the treatment of 

sport-induced dental injuries, and the oral care of the 

cancer patient. Further, the promise of painless den¬ 

tistry—made possible by recent developments in laser 

technology—may help to extend regular care to those 

who are so fearful of dental procedures that they hes¬ 

itate even to enter the dentist’s office. 

Whiter, brighter teeth 

References to the desirability of white teeth go back 

as far as biblical times (“Your teeth are like a flock of 

shorn ewes that have come up from the washing . . 

Song of Solomon 4:2), and a search for magical den¬ 

tal whiteners proceeded through the Middle Ages. A 

serious scientific approach to tooth whitening was not 

undertaken until the end of the 19th century, however. 

At that time a number of different chemicals were 

proposed for dental bleaching. The objective was to 

develop a material strong enough to penetrate the 

crystalline structure of the enamel without damaging 

the sensitive tissues of the mouth and lips. 

Initially, bleaching therapy was intended primarily for 

“nonvital” teeth, those on which root canal treatment 

had been performed (sometimes erroneously referred 

to as “dead” teeth). These devitalized teeth gener¬ 

ally become darker with time and may be particularly 

unattractive when they are located in the highly visible 

front of the mouth. Since the nerves are no longer 

present in these teeth, there is no danger of nerve 

damage from corrosive materials that may be used 

in various treatments. Because of the many advances 

in oral hygiene and decay prevention, people are now 

able to keep their teeth free of caries to an extent that 

was never previously possible. These teeth, although 

healthy, are often discolored, particularly as a result of 

food, beverage, and tobacco stains. Today’s focus is 

therefore on whitening vital rather than nonvital teeth. 

To achieve this, the active agent must be strong 

enough to bleach the enamel yet gentle enough not to 

disturb the underlying dentin and the tooth pulp. 
The first modern process for tooth bleaching, which 

came into general use in the early 1980s, only partially 
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Badly discolored teeth show dramatic improvement as a 

result of a recently developed bleaching procedure that uses 

carbamide peroxide—a safe, nonirritating, and extremely 

effective whitener. 

fulfills these conditions. In this procedure a 35% solu¬ 

tion of hydrogen peroxide is placed on the teeth, and 

its rate of chemical activity is increased through the 

application of heat (71° C [160° F]) and light. Because 

the solution is quite caustic, care must be taken to 

keep it from coming into contact with any of the soft 

tissues of the mouth. The treatment process involves 

multiple appointments of long duration, and there are 

the ever present dangers of chemical burn and dessi- 

cation of the teeth, which could make them fragile 

and prone to chipping or cracking. The potential haz¬ 

ards of this procedure have prevented its enthusiastic 

acceptance by both dental practitioners and patients, 
and it has never been widely used. 

The most recent development in tooth whitening 

involves the use of carbamide peroxide, a slower act¬ 

ing and less reactive derivative of hydrogen peroxide. 
Carbamide peroxide has been used extensively for 

more than three decades as an intraoral antimicrobial 
agent. It has been shown to be nontoxic, nonaller- 
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genic, and a promoter of tissue healing. While the 
exact mechanism of enamel whitening has not been 

demonstrated, it is thought that as the peroxide breaks 
down into water and oxygen, it may dissolve some of 

the discoloring organic debris that has become lodged 
in between the crystals of hydroxyapatite (a calcium- 

containing compound) that form the enamel. The carb¬ 
amide peroxide is supplied in a stabilized glycerine 

base that helps it to adhere to oral surfaces. Additional 
substances in the gel adjust the pH (acid-alkaline bal¬ 
ance) of the whitening liquid approximately to neutral, 

which prevents inadvertent etching (surface roughen¬ 
ing), and associated weakening, of the enamel. 

After a thorough examination and cleaning, the den¬ 
tist takes an impression of the teeth and uses it to 

fabricate thin, flexible, transparent plastic “trays” for 
the upper and lower dental arches. The trays fit over 
the teeth and, when filled with carbamide peroxide, 
keep the bleaching agent in close proximity to the 

tooth surfaces. The gel-like consistency of the sub¬ 
stance prevents saliva from mixing readily with the 
whitening agent, thus keeping it from becoming diluted 

and, eventually, swallowed. It takes only an hour or so 
for the patient to become accustomed to wearing the 

trays, which are hardly visible and may be worn in pub¬ 
lic without attracting undue attention. The trays need 
be removed only at mealtimes. The patient is asked to 
avoid eating acidic foods for the duration of the treat¬ 

ment because they may slow the whitening process 
or make the mouth more sensitive to the bleaching 

agent. At regular intervals, the patient removes the 
trays briefly to add a few additional drops of the 
whitening solution. The overall duration of the treat¬ 
ment varies from three to six weeks, depending on 
the nature of the stains and the patient’s compliance 
in wearing the tray. The patient is monitored weekly 
by the dentist to evaluate the whitening process. Very 
rarely, a transient irritation of the gums may be noted. 
This is generally caused by an ill-fitting or broken tray 
rather than by the bleaching agent itself. 

It has been found that yellow stains respond more 
quickly and more completely to whitening procedures 

than do grayish discolorations. While the results of 
carbamide peroxide treatment are variable, depending 
on the source of the stain and the depth to which it 
penetrates the enamel, generally all teeth exposed to 
carbamide peroxide—including those stained by tetra¬ 
cyclines—will exhibit some whitening. The longevity of 
the whitening effect has not yet been established, as 
the procedure is fairly new and recurrences of stain¬ 
ing have not yet been observed. Even if it should be 
found that stains do return after several years, it is a 
simple matter to rewhiten the teeth with a touch-up 
procedure. Tooth whitening by means of bleaching is 
desirable from the point of view of both patients and 

dentists, as it represents an effective and relatively 
safe method for improving the appearance of the teeth 

without the need for extensive dental procedures. The 

approximate cost for whitening both upper and lower 

teeth is about the same as the cost of a single crown. 

Laser dentistry: painless, accurate, fast 

The whine of the dental drill may soon be a sound of 

the past, replaced instead by the soft hiss of a laser. 
Dental lasers promise to revolutionize the removal of 

decay and the treatment of gum disease; root canal 

procedures and oral surgery will also undoubtedly be 

transformed by laser use. Lasers are named for the 
type of crystal that is electrically charged to emit the 

characteristic beam. In the case of the dental laser, the 
medium is a crystal of neodymium: yttrium-aluminum- 

garnet, called Nd:YAG or, simply, YAG. Carbon diox¬ 

ide lasers, widely used in dental treatment, are suitable 
only for soft-tissue surgery. They cannot be used on 
hard tissues (teeth and bone), as the heat buildup from 

the laser beam tends to destroy the dental structures. 

The YAG laser has the potential for use on both 
the soft tissues of the mouth and the teeth. The fea¬ 

ture that makes the YAG acceptable for use on the 
teeth is a pulsing mechanism. The pulse lasts about 

100 microseconds and is repeated 10-30 times each 

second. The thermal energy that is delivered to the 
target structures vaporizes them while concurrently 
preventing heat from accumulating. This latter feature 

eliminates the potential for heat damage to the nerves. 
The ultrashort duration of the laser pulse provides an 

added bonus—the burst of energy is so short that it 
does not stimulate the pain-receptor nerves. Therefore, 

most procedures that utilize laser dentistry can be ac¬ 
complished without anesthesia, a great boon for those 

who dread intraoral injections of local anesthetics. 

The laser unit is a self-contained apparatus that 
can be plugged into any electrical outlet. The machine 
generates two coaxial laser beams that are delivered 

through a fiber-optic cable to an instrument that is de¬ 
signed in the familiar shape of a dental drill. The YAG 
beam is in the infrared spectrum and is thus invisible 
to the human eye. A HeNe (helium-neon) aiming beam 

provides a red dot that guides the operator precisely 
to the surgical site. The dentist can adjust the pulse 

rate and the intensity of the laser emission. Because 
the normal, healthy tooth surface reflects and scatters 
the beam, the laser has no effect on healthy enamel. 

The darker areas of decay and organic debris absorb 

the beam and are vaporized. As a result of this selec¬ 
tivity of operation, the YAG laser represents the most 

conservative of all methods for removing decay. The 
heat of the beam also destroys any residual decay- or 

infection-causing bacteria that may be present in the 
teeth or the other oral tissues that are being lased. 
The patient may experience a slight warming sensa¬ 
tion in a tooth that is being treated by YAG laser, but 
it never reaches the point of pain or even serious dis¬ 

comfort. It should be noted, again, that the use of the 
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The current rage for 

skateboarding is international, 

and so too is the epidemic of 

resulting injuries. Even though 

the sport was outlawed in Norway 

prior to 1989, many, like this 

Oslo youth, found it hard to 

resist the thrill. Unfortunately, 

most skateboarders are blissfully 

unaware of the potential for 

trauma, particularly to the skull, 

jaw, and teeth. While younger 

children are the most vulnerable 

to accidents involving the head— 

and teeth—teenagers are usually 

the most reckless, and while they 

have fewer head injuries, these 

are often more serious. 

YAG laser for removing decayed areas of teeth is still 

experimental in the U.S. The procedure itself is quite 

new and is available only in some dental practices. 

Sensitivity of the dentin (the substance immediately 

under the enamel on the root surfaces) is reduced or 

eliminated by the laser as it rearranges the surface 

crystalline structures, leaving them smoother and more 

regular and thus more impervious to external stimuli. 

In fact, this is the first specific treatment that has been 

made available to patients who suffer from chronic 

tooth sensitivity—the pain that is elicited by anything 

cold or sweet touching certain parts of the undecayed 

tooth surface. When used in soft-tissue surgery, the 

YAG laser makes a very fine, precise incision. The tis¬ 

sue necrosis that this “laser scalpel” leaves is so mini¬ 

mal that healing occurs at a much faster rate than with 

conventional surgery. The laser beam also ensures a 

dry field of operation; as the laser cuts, it cauterizes 

small blood vessels. Simultaneously, it sterilizes the 

wound, thus reducing postoperative infections and the 

resultant need for antibiotics. Furthermore, the dentist 

has a greatly improved view of the surgical area and 

can complete the work more quickly and precisely. 

It is this latter capacity, elimination of the need to 

“freeze” the nerves in the affected area, that is po¬ 

tentially the greatest advantage of laser technology in 

dentistry. It is estimated that almost half of all adults in 
North America do not seek regular dental care. Many 

of these people avoid necessary treatment out of fear 

of pain. In fact, current oral anesthesia techniques are 

sufficient to eliminate virtually all dental pain. Nonethe¬ 
less, the memory of unpleasant experiences is some¬ 

times strong enough to overcome logic, and some 

people are unable to face dental procedures even with 

the knowledge that reliable anesthetics are available. 

With the advent of painless laser dental procedures, 

they may now change their minds. 
The speed, accuracy, and broad applicability of laser 

dentistry indicates that this mode of treatment will be 

involved in an increasing number of dental procedures 

in the near future. It is possible that within the next 

decade or so, the laser will become an integral part of 

every dentist’s equipment. 

Skateboarding and dental injuries 

Not surprisingly, “epidemics” of injuries have coincided 

with trends in the popularity of skateboards. A peak 

occurred in 1977, when over 150,000 accidents involv¬ 

ing skateboards were recorded in the United States 

alone. By 1983, as the sport fell in popularity, this 

number had decreased to about 16,000. Since then, 

however, such incidents have been increasing at an 

alarming rate. In 1985, 36 children died from injuries 

directly attributable to skateboarding accidents. Very 

young children, who are comparatively less capable of 

using their hands and arms to break a fall from a skate¬ 

board, tend to suffer the highest percentage of head 

and neck injuries. Among children under four years of 

age, 75% of the trauma caused by such a fall is to the 

head region, where often the teeth are involved. The 

dental injuries sustained by children in this age group 

are most likely to deciduous teeth. Thus, if prompt 

dental attention is provided, ensuring that there has 

been no damage to the underlying permanent teeth, it 

is likely that no long-term dental problems will result. 

In youngsters aged five to nine, however, recently 

erupted permanent front teeth are greatly at risk. 
These teeth tend to be larger than the surrounding 

ones and more prominent and therefore are likely to 

be among the first structures of the head that come 

into contact with an object during an unexpected im¬ 

pact. In skateboard accidents in this age group, fully 

50% involve the head region, and the potential for 
permanent dental damage is very high. Teeth may be 

chipped, broken, or completely knocked out. Beyond 

the initial pain and expense that are involved, such ac- 
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cidents may have long-term effects on the individual’s 

appearance and, ultimately, self-confidence. 
The pattern of injuries in teens is quite different. 

Teenagers are using their skateboards on streets and 
highways, often recklessly and at quite high speeds. 

Teens are more adept at breaking a fall and therefore 
sustain more injuries to their legs, arms, and hands; 

only 15% of their accidents involve the head, but 
these tend to be much more serious than in younger 

skateboarders. 
Considering the extent and scope of skateboard in¬ 

juries occurring today, with the risk of serious damage 

to the skull, jaw, and teeth, the use of a padded hel¬ 
met and face guard should be mandatory. In American 

football, both professional and amateur, the manda¬ 
tory use of helmets (instituted in 1959) has reduced 

dental and facial injuries by 98%. Furthermore, the 
injuries that do occur are less severe and thus less 

costly to treat. Because skateboards can be so dan¬ 
gerous, younger children, whose coordination is not 

well developed, should not be permitted to use them. 
And all skateboarders should stay away from traffic. 

Dental care of patients with cancer 

Cancer treatments create conditions that require spe¬ 
cial consideration by both the patient and the dentist. 
The major areas of concern are dental procedures that 

Because cancer patients undergoing radiotherapy are 

vulnerable to infection and have reduced healing capacity, it 

is important for them to attend to existing dental problems 

before they begin such treatments. 

Maggie Steber—JB Pictures 

should be done prior to treatment and oral hygiene 
needs after radiation or chemotherapy. Proper dental 

care is an area now being addressed more routinely in 

cancer treatment than it was in the past. 

Patients who are about to receive head and neck 
radiation or chemotherapy or both require a thorough 

dental evaluation. Severely decayed teeth and those 
compromised by gum disease need to be extracted 

as soon as possible; because the individual’s ability to 
withstand infection will be reduced following therapy, 

the dentist’s goal is to eliminate all potential sources 

of oral infection. The healing capacity of the tissues 
is also diminished by radiation and drug therapy. For 

this reason radiotherapy generally is not initiated for 

at least 14 days after tooth extractions. At that time 
the dentist assesses the oral tissues, and if any 

bone remains exposed, therapy needs to be delayed 
for several more days. The remaining teeth are then 

cleaned and smoothed, and the patient is instructed in 
a thorough oral-hygiene regimen. Dentures, both par¬ 

tial and complete, need to be evaluated and corrected 
so that they will not traumatize the oral tissues. Pa¬ 

tients are instructed to remove any dental prosthesis 
that causes discomfort during cancer therapy. 

Following radiation or chemotherapy, both home 

and office dental care are fairly routine; particular 
attention needs to be paid to effective oral hygiene 

and preventive measures. Routine cleanings, X-rays, 
fillings, and root canal treatments can be safely per¬ 

formed at this time. Crowns, bridges, and dentures 
pose no medical or dental problems to the patient 
undergoing cancer treatment. The only dental proce¬ 

dures that are contraindicated are tooth extractions, 
periodontal (gum) surgery, and surgical endodontics 

(root canal treatment) within the irradiated area. Occa¬ 
sionally, oral irritations develop during or after cancer 

drug or radiation treatment. Mouthwashes that contain 
alcohol or phenol tend to further aggravate the situa¬ 

tion. A chlorhexidine rinse will minimize oral infection 
and reduce inflammation. 

One of the major causes of oral discomfort after 
head or neck radiotherapy is xerostomia, or dry mouth, 

caused by the deterioration of the salivary glands that 

occurs as a frequent side effect of the treatment. 
Lacking their natural lubrication, the oral tissues be¬ 

come irritated and fragile. Anesthetic gels and alcohol- 
based mouthwashes will exacerbate the problem. A 
simple and effective mouth rinse is a diluted sodium 
bicarbonate solution (one teaspoon per liter or quart 
of water) that can be made at home. Where oral ir¬ 
ritation is already present, an ultrasoft toothbrush or 

a sponge-type cleaner may be substituted for a stiff 
toothbrush. A program of meticulous oral hygiene is 
the first and most important step in the oral rehabilita¬ 
tion of patients who have undergone head and neck 
radiotherapy. 

—George A. Freedman, D.D.S. 



The New Oxford English Dictionary: 
Keeping Up with Medicine 
by Alan M. Hughes, M.A. 

People tend to talk of “the dictionary’’ as they do of the 

Bible—as though it were unique—yet there are many 

different dictionaries of varying degrees of authority. 

The Oxford English Dictionary is the largest dictionary 

of the English language, now occupying 20 volumes 

of 21,728 pages and holding a unique position in the 

English-speaking world. It was first published between 

1884 and 1928 (in fascicles) and filled 15,488 pages. 

In 1933 it was reissued in 12 volumes with a new one- 

volume supplement; the supplement included words 

that arrived on the scene too late to be included in the 

main work, such as appendicitis (coined in 1886) and 

psycho-analyse (1923). 

In 1957 work began on another supplement, again 

to add words and meanings not included in the parent 

work. It was soon recognized that the growth of the 

language was such that one volume would be insuffi¬ 

cient; thus, the Supplement to the Oxford English Dic¬ 
tionary (incorporating that of 1933) came out in four 

volumes between 1972 and 1986. It included terms 

such as (intravenous) drip (first recorded in 1933), 

pathway (within the nervous system; 1924), and the 

antibiotic tetracycline (1952). It was during the prepa¬ 

ration of the first of these four volumes that Oxford 

University Press, the dictionary’s publisher, took on 

scientifically trained staff for the first time, since scien¬ 

tific vocabulary made up a large proportion of the new 

words and meanings to be included in the supplement. 

What makes the OED (as it is commonly known) 

unique is its historical treatment of each word, phrase, 

and meaning. Every item included is traced back to 

its first recorded appearance in the language, and 

its history is presented by a number of quotations 

of various dates, beginning with the first known use. 

This is in addition to the usual information given in a 

dictionary, such as definitions and etymologies. When 

other dictionaries give dates from before the mid-20th 

century, they are usually derived from the OED. 
A dictionary cannot be kept up-to-date properly by 

the addition of successive supplements, so in 1983 

Oxford University Press established the New Oxford 

English Dictionary Project. The investment was £10 

million. One objective was to produce a second edi¬ 

tion that integrated the two works, the OED and the 
Supplement, as well as incorporating new material, 

and this edition was duly published in March 1989 to 

worldwide acclaim. 

Establishing an electronic data base 
A major achievement of the second-edition project is 

not apparent from the printed volumes, however. A 

second objective was to turn the two works into an 

electronic data base, so that the whole work would 

exist in electronic form. The earlier versions of the dic¬ 

tionary had been typeset the old way—in hot metal. 

By the 1980s, however, computer technology had 

reached a state of sophistication that made it a highly 

appropriate tool for the task being undertaken by the 

New Oxford English Dictionary Project. The establish¬ 

ment of a computer data base would facilitate the 

integration of the OED and Supplement and readily 

enable the editors to annotate and update the text on 

a regular basis. Creating a data base would also make 

future electronic versions of the resource possible. 

(Currently the first edition—that published in 1928— 

is available commercially on compact disc [CD-ROM], 

An electronic form of the second edition is expected 

to be on the market sometime in the 1990s.) 

For the purpose of preparing the new edition, the 

electronic text was tagged so that, for instance, every 

etymology is preceded by an etymology tag, <etym>, 

and followed by an end tag, </etym>. Such tagging 

enables the electronic text to be readily searched for 

an etymology. Other tags include parts of speech, 

subject labels (Med., Math., and so forth), and cross- 

references. As a result of this kind of breakdown of 

the text (known as parsing), information is available 

not only via the alphabetical position of each individual 

dictionary entry but also by the nature of the infor¬ 

mation itself. One can, for example, look at all the 

definitions with a medical subject label (e.g., Med., 
Path., Anat., Biochem.), all the quotations taken from 

the Journal of the American Medical Association, or all 

the occurrences of the word neuron or neurone. In the 

data base these assorted tags are distinguished from 

each entry’s text proper by angle brackets, < >, and 

do not appear in printed versions of the dictionary. 

The project was very much a cooperative one. The 

management and lexicography took place in Oxford; 

the keyboarding and tagging of the text were done 

by International Computaprint Corp. in Tampa, Fla., 

and Fort Washington, Pa.; IBM donated equipment 

and loaned both software and personnel; and the Uni¬ 

versity of Waterloo, Ont., assisted in the design of 
the data-base system and the writing of the parsing 
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Scientific lexicographer Alan Hughes searches for new 

medical words by using the electronic data base established 

to facilitate the preparation of the monumental second 

edition of the Oxford English Dictionary, published in 1989. 

software that would enhance the tagging of the text. 
The software used to edit the text and automatically 
integrate the OED and Supplement was written in Ox¬ 

ford by Oxford University Press staff (the integration 
program received the name OEDIPUS—OED Integra¬ 
tion, Proofing, and Updating System). The typesetting 

was done in Yorkshire, England, and the printing in 

Massachusetts. 

Collecting new words 

Although the primary purposes of the project were the 
integration of the two texts and their conversion into 
an electronic data base rather than a full-scale revi¬ 
sion of the OED text, opportunity was taken to add 
about 5,000 new words and meanings to the OED2, 
as the second edition is now familiarly known. This 

edition contains about 290,000 main entries and in¬ 
cludes 140,000 pronunciations, 220,000 etymologies, 
and 2,430,000 illustrative quotations. The number of 
entries added reflects the time devoted to the task and 
staff available to research and write the entries more 
than it does the growth per se of the English language. 

The actual acquisition of new words and meanings 
resulted from an ongoing reading program. Paid read¬ 
ers regularly go through selected books, magazines, 
newspapers, and journals and copy onto 10X15-cm 
(4 X 6-in) slips quotations for any new or unusual 
lexical item that they come across. The slips are en¬ 
tered into a cumulative quotation file that serves as 

a resource for all of the many dictionaries that are 

published by Oxford University Press. 
During the 1980s the reading program was supple¬ 

mented by commercial data bases of periodicals and 
books, such as NEXIS and DIALOG. (NEXIS provides 

on-line access to newspapers, magazines, wire ser¬ 
vices, and other full-text information from a wide array 

of fields; DIALOG operates an on-line information re¬ 

trieval service from professional associations, publish¬ 

ers, government agencies, and many other sources.) 
These can be useful in seeking early examples of 

very recent terms, in assessing currency (in some 

cases), and in supplying additional quotations in or¬ 

der to provide a more complete record, but they are 

of little help in finding new words. Given the word 
enkephalin, for example, one can use DIALOG to 

search medical journals to discover when or whether 
the spelling encephalin has been used (enceph- rather 

than enkeph- being the usual English representative 

of the Greek egkephalos, “brain”), but one cannot ask 
DIALOG, “What new terms are there for neurochemical 
compounds?” Another drawback for lexicographers of 

such data bases is that they do not by themselves 
differentiate between different meanings of a word. A 

drug name such as tolbutamide usually has only one 
meaning, and any occurrence found by means of a 

data-base search is likely to be relevant. The situation 
is different, however, with a word like tolerance. Even 

in a medical context there are at least three different 

meanings the word may have: “diminished response to 
a drug after continued use,” “the ability of an organism 

to survive despite infection with a pathogen,” and “the 

ability to accept without an immune reaction an anti¬ 
gen that normally causes one.” Given a printout of 50 

instances of tolerance from medical sources, each one 
has to be read in context by an editor knowledgeable 

enough to differentiate these three meanings before 
such a list can be of any use. 

The ability to differentiate senses of a medical 
or scientific term is also required for collecting new 

words, which makes the job of reading for scientific 
items something of a specialist activity. A naive reader 
may well not recognize the noun flutter as having a 
more specific meaning than “quivering” when used in 
connection with the heart. 

The ever enlarging vocabulary of medicine 

The first edition of the Oxford English Dictionary and 

its Supplement contained about 9,500 medical words. 
All these were retained in OED2 and a further 300 

were added, most of them in the first half of the 
alphabet. This reflects the fact that the later part of 
the alphabet was more up-to-date in the Supplement; 
volume IV (Se-Z) was published in 1986, volume I (A- 
G) in 1972. One might expect the additions to be re¬ 

cently coined words, but this is so only in a minority of 
cases. The additions do include recent terms, such as 
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legionnaires' disease (the earliest known use being in 

1976); legionella, its causative bacterium (1979), and 

legionellosis, infection with the bacterium (also 1979); 

AIDS (first recorded in the Morbidity and Mortality 
Weekly Report of the U.S. Centers for Disease Control 

for Sept. 24, 1982); endorphin (1976), a morphinelike 

compound in the brain; and enkephalin (1975), a par¬ 

ticular kind of endorphin. But the additions also include 

many terms that have existed for some time, such 

as amniocentesis (1958), Delhi belly (1944), Kaposi’s 
sarcoma (1897), and anorectic (1894). 

The reason for the inclusion of older terms only in a 

1989 publication is partly due to the size of the OED, 
paradoxical as that may sound. The last part of the 

original OED was published in 1928, and there have 

been only three occasions since then when a word 

could have been added—1933, in the first supple¬ 

ment; 1972-86, in the second Supplement; and 1989, 

in OED2. Thus, a word that came to the dictionary 

editors’ attention too late had to wait a considerable 

time before it could be included. This is in contrast 

to the situation with the smaller Oxford dictionaries 

such as the Little Oxford Dictionary of Current English 
(688 pages), the Concise Oxford Dictionary of Cur¬ 
rent English (1,454 pages), and the Oxford Reference 
Dictionary (992 pages). They can be revised more 

frequently, every five or six years, and can be more 

up-to-date with the more common words that they 

include (amniocentesis, for example, was in the sixth 

edition of the Concise Oxford Dictionary in 1976, 13 

years before it made it into the OED). 
Another factor is the nature and extent of the litera¬ 

ture drawn on for new words and meanings. So much 

medical literature is published in so many specialties 

that no dictionary maker can do more than sample 

it. If a word is widely used, it is soon represented 

in the OED’s quotation files. Such was the case with 

enkephalin and endorphin; coined in 1975 and 1976, 

Endorphin was one of300 new medical terns included in 

OED2. What makes this dictionary unique, aside from its 

being the largest dictionary of the English language, is that 

every word is traced back to its first recorded appearance. 

endorphin (en'do:fin). Biochem. [ad. F. 
endorphine (E. Simon: see Compt. Rend. (1976) 

Ser. D. CCLXXXIF 785), f. endogene 
endogenous a. + morphine morphine.] Any of 

a group of peptides that occur naturally in the 

brain and bind to the same receptors as does 

morphine. 
1976 Proc. Nat. Acad. Sci. LXXIII. 3942 1 We have 

reported isolating from a crude extract of (porcine) 
hypothalamus-neurohypophysis three peptides named 
endorphins. 1978 Nature 22 june 675/1 Recent research has 
led to the hypothesis that acupuncture produces analgesia 
through the release of endorphins. 1983 Oxf. Textbk. \ted. 
II. xxi. 21/1 Electrical stimulation of nerve trunks or of 
cutaneous nerves can result in endorphins appearing in the 
cerebrospinal fluid, presumably indicating activation of pain 
inhibitory mechanisms. 

From The Oxford English Dictionary, 2nd edition, prepared by J.A. Simpson 
and E.S.C. Weiner; © 1989 by Oxford University Press. Reprinted by 

permission of the publisher 

respectively, they were first represented in the quota¬ 

tion files in 1975 and 1977. Kaposi’s sarcoma, on the 

other hand, had been around for many years but was 

rather obscure until it attracted attention as one of the 

symptoms of AIDS; it first arrived in the quotation files 

in 1978, but not until 1983 was the evidence sufficient 

to make the scientific staff lexicographers decide that 
an OED entry should be written for it. 

To include or not to include? 

This raises another point: given that a word is repre¬ 

sented in the quotation files, what are the criteria for 

including it in a dictionary? Currency in the language 

is the short answer, to which quotation files are but 

a guide. For most dictionaries this means present-day 

currency; for a historical dictionary like the OED, past 

currency also counts, a point to be addressed below. 

Ideally one would like to include in a large dictio¬ 

nary every term current in the language, but this is a 

practical impossibility. Finite resources and a compet¬ 

itive market mean that some degree of selectivity is 

necessary even in the largest dictionary. The number 

of quotations in the quotation file is one criterion for 

inclusion; it is crude but has the advantage that its ap¬ 

plication is a clerical rather than a lexicographical task. 

It is supplemented by the lexicographer’s own knowl¬ 

edge, information from textbooks, and the expertise 

provided by specialist consultants. Sometimes the re¬ 

search for one entry brings to a lexicographer’s atten¬ 

tion another word that should be included. For exam¬ 

ple, investigations of the terms anorectic and anorexic 
prompted the editors to include the word anorexigenic 
as well. The latter had been represented in Oxford’s 

files by one quotation only and had been passed over 

in the initial sorting procedure, but research on the 

other two words showed that anorexigenic too had 

sufficient currency to be included. (It was first used in 

1948 in the Annals of internal Medicine: “We chose to 
decrease the desire for food by administering anorex¬ 

igenic compounds of a type similar to ‘Benzedrine.’ ”) 

A similar case occurs when a derivative of a word 

already in the OED comes to the staff’s notice. The 

1972 Supplement included the noun agammaglobulin- 
semia (“lack of gamma globulin in the blood,” first used 

in 1952), and sooner or later one would expect the 

adjective agammaglobulinaemic to be used, but the 

editors had no record of that form during the 1960s 

when the “A” entries for the Supplement were being 

prepared. By the time work on OED2 was begun, there 

was such a record, and the term was duly included 

(with a first quotation dated 1957). 

What is meant by a record is an independent record 

of a word used in context—not an entry in some other 
dictionary. Other dictionaries are occasionally quoted, 

usually when they contain the earliest instance of a 

word that it has been possible to find. (Anoretic pro¬ 
vides two dictionary references: one to Gould’s Med- 
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ical Dictionary of 1926, which contains anoretic as a 
misprint for anorectic, and another to Webster's Third 
New International Dictionary of 1961, which includes 

the word and predates any use of it otherwise dis¬ 

coverable.) But the fact that a medical term occurs 
in as many as three medical dictionaries does not by 

itself carry the same weight as three examples of its 
actual use. The OED is a dictionary of record and aims 
to draw on primary source material. In this respect 
present policy is stricter than that prevailing during 

the writing of the original OED. The original contained 
many medical words for which the only source cited 
was the Lexicon of Medicine and Allied Sciences, 
published by the New Sydenham Society, 1879-89, 
or less often An Expository Lexicon of the Terms, An¬ 
cient and Modern, in Medical and General Science by 

Robert G. Mayne (1860). Examples are dolichopodous 
(“having long feet”) and pareccrisis (“disordered secre¬ 
tion”). These are not in current medical dictionaries, 

and they may be considered for omission from a future 
edition of the OED on grounds of insufficient usage. 

Not including words previously included is different 

from omitting words because they have become ob¬ 
solete, a practice not followed by the OED. Future edi¬ 

tions are likely to retain obsolete words such as incide 
(“to make an incision”) and suffumigation (“fumigating 
from below” as a therapeutic technique or a practice 

of witchcraft). 
A factor that does not affect a term’s inclusion in 

the OED is its technical nature. Many definitions of 
scientific words have to contain technical terms if they 
are to have the precision and information expected of 
a large dictionary. Many bacterial names, for example, 
have the terms Gram-negative or Gram-positive in their 
definition, and that of AIDS mentions a retrovirus. It 
is recognized that a full definition of a technical term 

will sometimes not be fully understandable to a per¬ 
son who has no acquaintance with the field. Medical 
terms, especially those of pathology and surgery, are 
among the less problematic in this respect; the hardest 
definitions to write for a layperson to understand are 
those in mathematics and petrography. 

What the OED’s scientific lexicographers do aim 
for—like any good lexicographers—is not to define 
a word by using a term that is not itself defined in 
the dictionary. (This is another factor contributing to a 
decision to include a word.) In the writing of entries 
for the Supplement and OED2, a similar principle was 
adopted in relation to quotations, though held to less 
rigorously: if a word occurred in a quotation printed in 
the dictionary, an endeavor was made to include that 
word as a dictionary entry. 

OED2 versus medical dictionaries 

In its coverage of medical terms, how does the 20- 
volume OED2 compare with medical dictionaries? As 
mentioned above, the former contains about 9,800 

medical terms; most standard large medical dictionar¬ 
ies contain between 15,000 and 20,000. The widely 

used Dorland’s Illustrated Medical Dictionary has 278 

entries for words beginning neuro-; OED2 has 199. Of 
course, OED2 is not primarily a medical dictionary but 

a historical one (indeed the only historical one of the 

English language as a whole). Medical dictionaries do 

not tell one, for example, that all the words related to 
the term anorexia date from 1894 or later except for 

anorexia itself, which (as anorexie) has been around 
for almost 400 years and in 1873 acquired the ep¬ 

ithet nervosa. Similarly one learns from OED2 that 
although Caesar, as slang for a cesarean section, is 

first recorded in 1952, the word was used to mean “a 

baby delivered by cesarean section” as long ago as 
1540; and HIV, the virus to which AIDS is attributed, 

had appeared in print before its formal coinage in a 

scientific journal. 
This last point illustrates Oxford’s concern to track 

each word to its earliest use. During the preparation 

of OED2 there was no question about including HTLV 
and its successor HIV, and there was no difficulty 
tracing HIV to the issue of Nature (May 1, 1986) 

where the name human immunodeficiency virus and 

its abbreviation were first proposed. Subsequently, 
however, it was discovered that the name occurred 

in print a few weeks earlier as a rumor. Capital Gay, 
a London periodical for homosexuals, reported in its 
issue of April 11, 1986: “An international committee 
on viral names has been looking into the problem, and 

was rumoured to have agreed on ‘human immune de¬ 
ficiency virus’ (HIDV or HIV).” And this quotation duly 
appears in OED2. 

New directions in medical vocabulary 

On the basis of the extensive work of selecting words 
for inclusion in OED2, is there a trend discernible in 

medical terminology? Acronyms are a 20th-century de¬ 
velopment. An early one, now included in OED2, was 
bipp (“bismuth iodoform paraffin paste”), a dressing for 

wounds used during World War I. Two modern terms 

suggest a new degree of informality in word formation. 
Lumpectomy, also in OED2, is a partial mastectomy 

and dates from 1972; it is unusual for words ending in 
-ectomy to be formed from an ordinary English word 
{lump) rather than a Greek or Latin stem; a traditionally 

formed word would have been thraumectomy, from 
Greek thrauma (“fragment"). And in 1977 a physical 
sign was named not after its discoverer but after an 

entertainer who did not have the condition. The Terry- 
Thomas sign is a gap between two bones of the wrist, 
diagnostic of a rotational dislocation of the navicular 

bone of the hand. It is named after Terry-Thomas, a 
British comedian whose smile was made more engag¬ 
ing by a prominent gap in his upper front teeth. It joins 
the ever growing waiting list for inclusion in OED3, 
planned to appear early in the next millennium. 
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Disasters 

Disasters 
It is primarily through television and newspapers that 

most people in the United States learn about the mas¬ 

sive environmental destruction and personal devasta¬ 

tion wrought by natural disasters such as hurricanes, 

earthquakes, volcanic eruptions, tidal waves, and 

avalanches. The natural tendency is to conclude that 

disasters are something that happens to other people, 

in some other, distant part of the world. During a 30- 

day period in the fall of 1989, however, two dramatic 

though very different natural disasters hit much closer 

to home—Hurricane Hugo on the East Coast and the 

Loma Prieta earthquake in the San Francisco Bay 

area. Since then many other parts of the world have 

been struck by other equally catastrophic events— 

Peru, Iran, and the Philippines sustained heavy losses 

in earthquakes in 1990 (in Iran alone, about 40,000 

people were believed to have been killed)—but it will be 

some time before the full import of these more recent 

disasters is known and the extent of the destruction 

assessed. But in the year or so that has passed since 

Hurricane Hugo and the California earthquake, the im¬ 

pacts have become evident; both situations have been 

studied and now provide some meaningful lessons 

about how to improve public health preparedness for, 

and response to, natural disasters. 

Hurricane Hugo: landfall and after 

Hurricane Hugo was the sixth Atlantic hurricane of 

1989. On Sunday, September 17, with sustained winds 

up to 225 km/h (140 mph), Hugo struck the eastern 

Caribbean islands of Guadeloupe, Antigua, Dominica, 

Montserrat, and Tortola, among others. On September 

18 the storm moved to Puerto Rico and the U.S. Virgin 

Islands (St. Croix, St. Thomas, and St. John). Hugo hit 

the continental U.S. at Charleston, S.C., on September 

21. Thereafter, downgraded to a tropical storm, Hugo 

headed northwest through Charlotte, N.C., Charleston, 

W.Va., and Zanesville, Ohio. The greatest environmen¬ 

tal impact was in the Caribbean, where Hugo caused 

massive damage to airports, public buildings, hospi¬ 

tals, schools, hotels, and residences. Telephone and 

radio communications and electric service and water 

supplies were disrupted; food crops were damaged; 

and additional rainfall, with associated flooding and 

landslides, compounded the impact of the storm. 

The island of St. Croix was particularly hard hit. 

Eighty percent of the infrastructure was initially re¬ 

ported destroyed. Electric, water, and telephone ser¬ 

vices were completely disrupted. Initial urgent prob¬ 

lems included inadequate security to prevent looting 

in heavily damaged neighborhoods, inadequate mea¬ 

sures to ensure public safety, and lack of vehicles and 

manpower to distribute food and drinkable water. In 

addition, the St. Croix Hospital had to be closed and 

120 patients evacuated. 

The part of the continental United States that 

sustained the greatest environmental impact was 

Charleston and the surrounding coastal areas of the 

state of South Carolina. There were utility disruptions 

and extensive property destruction, and many roads 

were blocked by fallen trees and debris; several evac¬ 

uation centers and bridges were seriously damaged. It 

was apparent from the amount of structural wreckage 

that in many cases building codes were inadequate 

or enforcement of them had been lax. Sand dunes 

were destroyed and needed to be rebuilt to prevent 

future flooding. Other noncoastal areas of South and 

North Carolina sustained relatively smaller amounts of 

damage, and no major environmental devastation was 

reported north of Charlotte. 

Hurricane Hugo resulted in at least 62 injury-related 

deaths, the largest number of them in South Carolina 

American Red Cross 

A Red Cross volunteer helps a 

youngster injured when Hurricane 

Hugo struck Charleston, South 

Carolina, in September 1989. The city 

was heavily damaged by high winds 

and flooding; the state sustained 29 

storm-related deaths—drownings, people 

crushed by falling trees and buildings, 

electrocutions, and people killed in home 

fires. Still, advance warning of the 

storm and well-executed evacuation 

plans were credited with having saved 

countless lives in low-lying coastal areas 

along Hugo’s path. 
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(29) and Puerto Rico (9). In South Carolina people 
were killed both during Hugo’s passing (six persons 

drowned, five were crushed by or in their homes, and 
two were hit by falling trees) and soon after (nine 
in house fires, four by electrocution, two from falling 

trees, and one in an accident with a chain saw). In 
Puerto Rico associated deaths occurred immediately 
before (one electrocution), during (two drownings), and 

soon after (six electrocutions) the hurricane. There 
were numerous cases of minor injuries (lacerations 

and puncture wounds from debris) and stress-related 
physical ailments reported soon afterward. The human 

toll—in terms of death, injury, and illness—associated 
with the hazards of recovery after the storm far ex¬ 
ceeded those from the winds and high seas during the 

storm. There were reports of individual cases of dis¬ 
ease (gastrointestinal disorders resulting from contam¬ 

inated food or water; respiratory infections transmitted 
in the close quarters of temporary shelters), but there 

were no epidemics. Hundreds of thousands of people 
were at least temporarily left homeless. 

Relief for Hugo’s victims 

The Federal Emergency Management Agency has the 
primary responsibility for coordinating the response to 

domestic disasters. Initially, assessment of the extent 
of the damage from Hurricane Hugo and coordination 
of relief efforts were hampered by the loss of or¬ 

dinary telecommunications; high-frequency radio links 
had to be established, which involved a delay and 

meant that access to communications equipment was 
limited. On September 20 Pres. George Bush declared 
the U.S. Virgin Islands a disaster area; similar decla¬ 

rations were made for Puerto Rico on September 21, 
South Carolina on September 22, and North Carolina 
on September 25. On September 29 Bush signed a 

$1.1 billion relief package that had been approved by 
Congress for victims of Hugo in all four areas. 

Response to emergency public health needs was 

a joint effort of state and local governments, federal 
health agencies, and public and private relief organi¬ 

zations. The United States Public Health Service sent 
disaster medical assistance teams to St. Croix and 

assisted in restocking the island’s medical supplies. 

Federal epidemiological surveillance and health care 
assessment teams were sent to assist the local and 

state government and health department officials. 

Surveillance systems for the reporting of illness and 
injury were established by local and state health de¬ 

partments, which also assumed the chief responsibility 
for assessing sanitation facilities, controlling disease- 

causing organisms, assuring food and water safety, 

evaluating the structural soundness of hospitals and 

other centers providing medical services, assessing 

the need for medical equipment and supplies, and 
providing guidance on health matters to disaster re¬ 

lief workers. 

Medical supplies and equipment were provided by 

AmeriCares, a private, voluntary relief organization 

made up of U.S. manufacturers and distributors of 
medical supplies and equipment and pharmaceuticals. 
Other volunteer agencies also provided food, clothing, 

and medical and shelter supplies. The American Red 
Cross provided medical assistance, helped with care 
of the homeless (including the setting up of temporary 

shelters), and aided with inquiries about victims. 

The Loma Prieta earthquake 

The Loma Prieta earthquake, the first major earth¬ 
quake on the San Andreas Fault since the 1906 San 

Francisco earthquake, occurred at 5:04 pm on Oct. 17, 
1989. Measuring 7.1 on the Richter scale, the quake 

was felt as far away as Los Angeles and Reno, Nev. 

It ranked among the strongest earthquakes in the U.S. 
in the 20th century and resulted in property losses and 
recovery costs estimated at $10 billion. 

A 1.6-kilometer (one-mile) section 

of Interstate 880 (Nimitz Freeway) 

collapsed during the evening rush hour 

when an earthquake measuring 7.1 on 

the Richter scale hit the San Francisco 

Bay area on Oct. 17, 1989. Aided by 

residents of the nearby community, 

emergency crews converged on the scene 

to rescue motorists trapped in crushed 

vehicles on the freeway’s lower deck. 

The largest number—two-thirds—of a 

total of 63 confirmed fatalities in the 

quake occurred at this site. 

AP/Wide World 
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A woman at San 
Francisco’s Candlestick 
Park waiting for the 
start of the third game 
of the 1989 World 
Series registers shock 
as she hears of the 
extensive earthquake 
that has just struck the 
city. The ballpark itself 
was not damaged, and 
the crowd was evacuated 
without incident. 

The Goodyear Blimp, covering the third game of the 
World Series at Candlestick Park, quickly provided the 
world with pictures of the most memorable damage— 
the 1-880 (Nimitz Freeway) collapse in Oakland, the 
Marina District fire in San Francisco, and the collapse 
of a section of the Bay Bridge. In terms of total 
destruction, the Marina District sustained the worst 
damage. Two factors minimized the effect of the 
earthquake on the environment: the quality of building 
construction and the relatively short time of shaking— 
6-10 seconds. Had the quake lasted as long as the 
similarly extensive one that occurred in 1988 in Arme¬ 
nia—30 seconds—there would have been far greater 
soil liquefaction, and many more buildings would have 
collapsed. An unanticipated environmental impact of 
the quake was a significant reduction in air pollution in 
the Bay Area for several weeks afterward, the result 
of decreased motor vehicle traffic. 

There were 63 confirmed fatalities and 3,757 in¬ 
juries; more than 12,000 persons were left homeless, 
many of whom were chronically ill or had been stay¬ 
ing in shelters for the homeless that sustained quake 
damage. Nevertheless, Loma Prieta did not result in 
a disaster in terms of health care. The health care 
system was probably most strained in Santa Cruz 
county, where one of the three local hospitals was 
heavily damaged. No major medical facility was taken 
out of commission, however, and many successfully 
implemented their emergency disaster plans. 

Quake aftershocks—physical and emotional 

Mental health and stress-related problems presented 
the most significant medical challenge in the after- 
math of the quake. Aftershocks upset already frayed 
nerves, especially among the homeless, the poor, and 
Armenian children receiving medical care in the Bay 
Area, who had to relive the terror of the devastating 
earthquake that had ravaged their homeland the pre¬ 
ceding year. It was estimated that the psychological 
impact alone reduced employee productivity 20-30% 

in the Bay Area during the first few weeks after the 
earthquake. Interestingly, there were large increases 
in attendance at northern California golf courses, per¬ 
haps reflecting a desire to be out-of-doors and away 
from buildings. The psychological impact was also 
felt outside the state; even though tourist-oriented at¬ 
tractions were not damaged, Bay Area tourism was 
affected, and would-be newcomers became reluctant 
to move to the state. Some businesses, fearful of sus¬ 
taining worse damage in a future quake, decided to 
relocate outside the area. Psychological effects were 
even experienced by residents of other areas of the 
United States, such as those who live along the New 
Madrid Fault, which runs along the Mississippi River 
valley from Tennessee to Illinois; that fault, in 1811 — 
12, generated a series of the most powerful tremors 
ever known in North America, and another devastating 
quake has been predicted for the area, possibly in the 
not-too-distant future. 

An initial public health concern in San Francisco was 
the limited communication available to those respond¬ 
ing to the disaster, which may have resulted in a lack 
of information on the extent of casualties and damage. 
Another concern was the possibility that aftershocks 
would cause further damage and more injuries. 

Caring for the homeless was a major problem for 
public health workers. Not only did shelters have to 
be established for more victims than would usually 
have been expected, they also had to be maintained 
for a longer time than anticipated. Besides setting up 
and managing 45 shelters, the American Red Cross 
organized damage-assessment teams and two staging 
areas. Many of the most experienced Red Cross staff 
were still assisting victims of Hurricane Hugo, how¬ 
ever, so local Bay Area chapters had to take charge 
of the initial response and provide on-the-spot training 
to many volunteers. The federal response to public 
health needs was negligible. These needs were met 
primarily by local sources, with limited assistance from 
state agencies. 

Responding to disaster: lessons learned 

There were three major differences between Hurricane 
Hugo and the Loma Prieta earthquake—differences 
in the type of disaster, the amount and extent of 
destruction, and the degree of preparedness at the 
local, state, and federal levels. For these reasons 
the public health response to these disasters was in 
many ways dissimilar. In the case of Hurricane Hugo, 
ample warning of the storm’s approach allowed local 
and state authorities to conduct effective evacuations 
and establish temporary shelters. For the Loma Pri¬ 
eta earthquake, however—as is true for nearly all 
earthquakes—there was no prior warning. In terms 
of environmental destruction, the level of damage and 
the total area affected by Hurricane Hugo were far 
greater than anticipated, whereas the destruction re- 
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suiting from the Loma Prieta earthquake was more 
centralized than might have been expected (confined 

to four or five distinct areas). 
Furthermore, in the U.S. there has probably been 

much more public health preparedness planning for a 

major earthquake than for a hurricane, at least partly 
because of the far greater anticipated public health 

impact of such a catastrophe. Perhaps this, in addition 

to the relatively smaller amounts of actual destruc¬ 
tion, is why the public health response appeared more 
coordinated for the Loma Prieta earthquake than for 

Hurricane Hugo. Because of “what was” for Hugo and 
“what could have been” in the Bay Area, many in¬ 

dividuals, organizations, companies, and government 
agencies are seeking ways to improve public health 

preparedness for natural disasters. 
In terms of future preparedness, more may perhaps 

be gained from analysis of the overall similarities of 

the situations created by these two disasters than 
from a detailed evaluation of the events in each. A 
parable helps make an important point: According to 
Mayan legend, after a flood destroyed all of the vil¬ 

lages in low-lying areas, the villagers decided to build 
their homes in the trees. Then a fire destroyed these 

dwellings. The people rebuilt, this time using mud and 
brick, but their new homes collapsed during an earth¬ 

quake. The point is that certain general precautions 
may be equally crucial to the success of preparedness 

and response in all natural disasters. 
In several respects, what went wrong in the re¬ 

sponse and relief efforts was similar in Hurricane Hugo 

and the Loma Prieta earthquake. One problem was 
in communications. Functioning communication links 

are all-important to the success of any emergency 
plan, enabling rapid estimates of disaster-related in¬ 

juries and fatalities and needs for medical care. Such 
communications were either nonexistent or insufficient 

In the aftermath of the quake, 

overstressed San Franciscans gratefully 

accept the tension-relieving ministrations 

of practitioners of holistic massage. 

In terms of future preparedness, one 

of the most important lessons learned 

from the Loma Prieta earthquake 

was the need for better planning to 

deal with disaster-related mental and 

emotional stress. 

for the first few days after the Atlantic hurricane and 

the California quake and continued to be a problem 

for some time in many areas affected by Hugo. Re¬ 

sponders to both disasters also had to spend valuable 
time sorting through donations, many of which proved 
inappropriate, such as used winter clothing and per¬ 

ishable foods. The need was much greater for money 

and canned goods. This problem was not unique to 

these two disasters but, in fact, because of poor public 

understanding of what is truly needed, usually occurs 

in response to disasters. 
The actual or potential vulnerability of the local med¬ 

ical care system was another weakness demonstrated 

during both disasters. Future preparedness planning 

should provide for backup from other local sources, 
as well as from state and federal sources, because of 

the potential for even greater failures of existing local 

systems than occurred in these two instances. 
Both disasters also demonstrated that there is an 

important impact on public health after, in addition 
to during, a disaster. Two factors probably account 

for this: current preparedness planning is adequate to 

prevent many risks directly caused by a natural disas¬ 
ter (for example, because of advanced warnings and 
evacuations, people are less likely to drown from storm 

surges during a hurricane), while, at the same time, 

both the general public and the disaster responders 
may not be sufficiently aware of postimpact health 

risks. In the case of Hugo, for example, thousands 
of residents of low-lying, flood-prone areas of Puerto 

Rico were saved by storm warnings and effective 
evacuation plans. In the 10 days following the storm, 

however, six men, five of them electric company 

employees, were electrocuted in accidents involving 
downed power lines. It was obvious to public health 

officials who analyzed the reports of these deaths that 
better precautions need to be taken by utility company 

Ron Haviv—SABA 
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Media coverage of a disaster can 

significantly influence public response 

to the need for emergency relief. The 

focus on looting and disorder on 

St. Croix in the wake of Hurricane 

Hugo undoubtedly diminished 

sympathies for the storm’s victims. 

Considering the extent of the 

damage and the hurricane’s cost 

to the American Red Cross, overall 

contributions to support the Hugo 

relief effort were small, totaling less 

than $12 million. 

employees responding to emergency situations. They 

suggested educational plans designed to familiarize 

people with the hazards of downed power lines, for 

both utility workers and the community at large, and 

the installation of various kinds of safety devices that 

would reduce risks to electrical workers. 

Perhaps the two greatest public health issues that 

faced responders in both disasters were caring for 

the homeless and dealing with disaster-related mental 

stress. Future planning should include the establish¬ 

ment of more shelters and mental health field services 

more quickly and for longer periods of time. This ef¬ 

fort would involve not only the availability of supplies 

(tents, trailers, designated public buildings, drinking 

water, food, clothing, and so forth) and people but 

also the capability to mobilize these resources within 

short periods of time. 
Such planning should also encompass educating 

the media about the public health needs and issues 

when natural disasters strike. Media coverage tremen¬ 

dously influences the general public concern about, 

and contributions to, disaster relief. Media coverage 

of Hurricane Hugo may have worked against public 

health efforts by focusing more on the looting and 

violence on St. Croix than on the devastation and suf¬ 

fering of the people there. Furthermore, public health 

needs continue to exist long after the headlines cease. 

The almost instantaneous television coverage of the 

Loma Prieta earthquake may have convinced many 

people that the public health impact was far greater 

than what had occurred with Hurricane Hugo, whereas 

the opposite was true. As a result, Hurricane Hugo 
cost the American Red Cross $72 million and drew 

only $11.9 million in designated contributions, whereas 

the Loma Prieta earthquake cost the Red Cross $12 

million initially but drew $52.5 million in designated 

contributions. A related problem is the donation of 

inappropriate relief supplies, which, as noted above, is 

not uncommon. Despite Red Cross public service an¬ 

nouncements about what is and is not needed to aid 
disaster victims, people have a tendency to immedi¬ 

ately search their attics and basements for unwanted 

or unused items that they imagine will be helpful. What 

is needed is a more aggressive public education cam¬ 

paign that would impress people with the true needs, 

usually for cash contributions and nonperishable foods 

and, when appropriate, willing volunteers. 

Last, these two disasters emphasize that one should 

never put all one’s eggs in the same basket. Occurring 

as they did within weeks of each other, the hurricane 

and earthquake put the country’s disaster-response 

system to an enormous test. The system was strained, 

but it did not collapse. Future preparedness planning 

may need to pay more attention to striking a balance 

between responding to one catastrophe and maintain¬ 

ing sufficient reserves against the possibility of other, 

nearly concurrent disasters. 
—Lee M. Sanderson, Ph.D. 

Drugs 
The pharmaceutical industry is in a state of flux, as 

it has been for the past several years. In the United 

States important changes are being made in the way 
medicines are being discovered, developed, manufac¬ 

tured, marketed, regulated, and paid for. 

New drugs: 1989 and ’90 

The changes are occurring at a time of rapid devel¬ 

opment and approval of new drugs. The U.S. Food 
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and Drug Administration (FDA)—the federal regulatory 

agency authorized to review and approve applications 

for the marketing of new drug products—cleared ap¬ 
proximately 20 new compounds (drugs that are dis¬ 

tinctly different from those already on the market) 
each year throughout most of the 1980s. In 1989 the 
agency approved a total of 87 new drugs, 113 biolog¬ 

ical products, and 265 generic drugs; of the 87 new 
drugs, 23 were new compounds, 12 of which were 

approved within the last five weeks of the year. 
Only four new compounds in 1989 were consid¬ 

ered by the FDA to be major therapeutic advances: 

clomipramine (Anafranil), an antidepressant manufac¬ 
tured by Ciba-Geigy Corp. for the treatment of obses¬ 
sive-compulsive disorder; mefloguine (Lariam), an anti- 

malarial agent manufactured by Hoffmann-La Roche; 
ganciclovir (Cytovene), a Syntex Corp. product used 

to treat cytomegalovirus retinitis (an eye infection 

caused by herpesviruses); and Sandoz Pharmaceuti¬ 
cals Corp.’s clozapine (Clozaril), a drug for treatment 

of schizophrenia that has not responded to other med¬ 

ications on the market. 
Two other new compounds approved late in 1989 

were among five new cardiovascular agents—Knoll 
Pharmaceuticals’ propafenone (Rythmol) and Eli Lilly 

& Co.’s indecainide (Decabid). Both are intended for 
use specifically in treating severe, life-threatening ar¬ 

rhythmias (irregular heart beats). During the year the 
FDA also recommended that all antiarrhythmic drugs 

be limited to use in serious arrhythmia; in July 1989 
results from a highly publicized federally funded study 
indicated that the use of two other antiarrhythmic 

agents, encainide (Enkaid) and flecainide (Tambocor), 
in patients with mild conditions more frequently wors¬ 
ens the condition and can cause death. 

Pfizer’s fluconazole (Diflucan) was one of a num¬ 

ber of key approvals the FDA granted in early 1990. 
An antifungal product, fluconazole was approved for 

treatment of cryptococcal meningitis and candidiasis, 

fungal infections that afflict many patients with AIDS. 
Other important new approvals often involve a newly 

approved use or dosage form for already marketed 

drug products. For more than three years Burroughs 

Wellcome Co.’s zidovudine, more commonly known as 
AZT (azidothymidine; Retrovir) has been marketed as 

a toxic but effective therapy for AIDS patients to help 
prevent the deterioration of their condition. On March 

2, 1990, the drug was approved to help prevent AIDS 

in people who test positive for the presence of the 

human immunodeficiency virus but who do not show 
symptoms of AIDS. AZT in a syrup form as well as 

a new long-term dosage was also approved. The new 

dosage is half of that previously prescribed and should 
allow patients to benefit from the drug for longer pe¬ 

riods without developing major side effects such as 

anemia. And on May 3, 1990, AZT was approved as 
treatment for AIDS virus infections in children aged 3 

months to 12 years. It is estimated that as many as 

20,000 children in the U.S. under 13 may be infected 
with the virus. 

Drug design by computer 

Historically, the basic process for the development of 
prescription drug products began with the discovery 

of a chemical, which was followed by its analysis for 
similarities to existing chemicals, its screening for par¬ 
ticular properties and for its physiological effects, and 

finally its testing—first in test tubes (In vitro), then in 
animals, and then in humans. Now, however, an evolv¬ 

ing development strategy called “rational drug design,” 
which has been made possible by the combination 

of advances in the medical sciences and in computer 

technology, involves the essential creation of new 
compounds to address a particular underlying cause 

of a disease or condition. The pharmaceutical industry 
has developed computer programs that can examine 

a series of compounds with similar organic structures 
and break the structures down into their component 

The process of fashioning new compounds that interfere with the activity of an enzyme involved in inflammation illustrates 

the use of computers in rational drug design. Early on, a computer model of the enzyme (1; detail shown) is constructed from 

crystallographic data. The enzyme’s active site—the region that binds other molecules in the inflammatory process—is further 

modeled (2). The model is then tested with structures that are likely to fit into and thus block the active site (3). Finally, the 

more promising structures are studied for their interaction with the entire enzyme (4) and then synthesized and tested as drugs. 
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“functional groups." Such programs can predict how 

various changes in the functional groups will result 

in different pharmacokinetic effects; i.e., beneficial or 

adverse actions of the compound in the human body. 

One example of a prescription drug produced 

through rational drug design is the highly publicized 

cholesterol-lowering drug lovastatin (Mevacor), intro¬ 

duced to the market by Merck & Co. in 1987. Develop¬ 

ment of the drug has been compared to a “key” created 

in response to discovery of a disease “lock.” That is, 

after the discovery that people with high cholesterol 

levels (hypercholesterolemia) have a deficiency of an 

enzyme that controls the liver’s production of choles¬ 

terol, lovastatin’s development constituted a search 

for a way to correct the deficiency. The agent works, 

in part, by reducing liver-generated cholesterol by trig¬ 

gering low-density lipoprotein receptors in the liver. 

Drug-testing policy and the critically ill 

Fundamental changes in the testing and government 

preclearance of prescription drugs intended for “criti¬ 

cally ill” patients—those with life-threatening illnesses 

or diseases that are debilitating and for which no other 

adequate therapy exists—have come about as a result 

of the AIDS epidemic. Not only AIDS but also certain 

forms of cancer and Alzheimer’s disease are affected 

by the changes. 

The FDA normally requires drug manufacturers that 

apply for licenses to market new drugs to submit 

data from two well-controlled, statistically valid studies, 

documenting the safety and effectiveness of a pro¬ 

posed new drug product. Before a marketing request 

is granted by the FDA, the drug companies often test 

their products in 1,000 or more human subjects. How¬ 

ever, at the prodding of advocates of AIDS patients— 

an especially active and politically aware group—the 
FDA in an October 1989 report announced its relax¬ 

ation of its drug-approval requirements for products 

intended for critically ill patients. 

For example, the agency generally requires that 

well-controlled studies include a placebo control group 

so that results in patients taking the experimental drug 

can be compared with results from a control group of 

patients who receive an inactive preparation made to 

look, smell, and taste like the test product. In testing 

products for critically ill patients, however, the FDA has 

acknowledged that once an experimental therapy has 

demonstrated a modicum of efficacy, administering a 

placebo is unethical. Consequently, placebo controls 

are now being limited to the very first group of critically 

ill patients in whom experimental products are tested. 

After initial results demonstrate effectiveness, and as 

testing continues to measure safety and to determine 

the optimum dosage range, studies may be designed 

with different controls, such as historical and active 

controls. Studies with historical controls compare re¬ 

sults of the test drug with records of similar patients 

in whom the same disease was allowed to progress 

untreated. Studies with active controls compare test 

drug results with results in similar patients to whom 

the standard therapy is administered. 

The recent approval by the FDA of AZT for use 

in children was granted without separate testing for 

effectiveness in children. Rather, effectiveness was in¬ 

ferred on the basis of demonstrated effects in adults. 

However, before the approval, data on what doses 

were likely to be both safe and effective in children 
were obtained. 

In addition, the FDA and drug manufacturers have 

agreed to initiate discussions on how best to de¬ 

sign protocols for studying critical therapies in human 

patients earlier in the drug-testing process, generally 

during preclinical safety testing in animals. Other steps 

have also been taken by the FDA. The agency has 

formalized a procedure whereby experimental drugs 
that demonstrate some effectiveness during early test¬ 

ing may be distributed to patients who need them 

before final approval. A number of drugs distributed 

under this so-called treatment IND (investigational new 

drug) procedure have subsequently been approved; 

clomipramine and fluconazole are two examples. 

A similar but even more liberal procedure for dis¬ 

tributing unapproved drugs to patients is the “parallel 
track” testing system. The FDA has cleared one exper¬ 

imental drug, Bristol-Myers Squibb Co.’s dideoxyino- 

sine (ddl), for such testing, under which AIDS patients 

who cannot tolerate or are not helped by AZT but are 

not enrolled in formal clinical studies can receive ddl as 

part of an informal parallel data-collection procedure. 

Robots on the assembly line 

The manufacturing of pharmaceutical products has 

changed dramatically over the past decade, particularly 

within the last five years. The use of automation has 

proliferated within both testing laboratories and pro¬ 

duction facilities. Robots, for example, are now used 

for running various laboratory tests, such as analyses 

of content uniformity, assays of purity, and dissolution 
tests. Robots also perform a diversity of functions dur¬ 

ing the manufacturing process—e.g., monitoring tasks 

such as checking weights and analyzing contents. In 

sterile processing functions that must protect against 
human contamination, such as aseptic capping of bot¬ 

tles, robots have proved particularly useful. 

Automated manufacturing advances have brought 

about a new emphasis on process validation in plant 

inspections by the FDA’s field investigators. Whereas 

the agency formerly relied upon end-product testing 

to assure itself that a manufacturing facility was op¬ 
erating properly, the FDA now relies on hardware 

and software computer validation and other forms of 

process validation to assure consistent quality. Inspec¬ 

tors want to see documented results from tests by 

manufacturers to show that manufacturing processes, 
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Pharmaceutical bottles are filled under 

sterile conditions in a manufacturing 

plant. Contamination-free processing 

of drugs is just one of the refinements 

brought about by automation advances 

in the drug industry—advances that 

have revolutionized the modi operandi 

of both processing facilities and 
testing laboratories. 

Barry Bomzer—Tony Stone Worldwide 

testing functions, and computer programs are all per¬ 

forming the tasks they are intended to perform. 
The move away from a reliance on end-product 

testing has been crucial for the development and ap¬ 

proval of biotechnology products. These substances, 
many of which are complex proteins, are manufactured 

within living cells by means of genetic engineering. 
Such products are made by the insertion of the genetic 

material of a biological substance—one that naturally 
occurs in the human body—into a “manufacturing” cell 
line, such as the bacterium Escherichia coli. The FDA 

wants assurance that such cell lines reproduce what 
are otherwise scarce products consistently over time 

and that formulation, toxicology, and stability stan¬ 
dards are met throughout the manufacturing process. 
(Human growth hormone was among the first of the 

biotechnology products manufactured in this way.) 

New approaches to marketing and advertising 

The advertising of prescription drugs directly to con¬ 

sumers is a slowly developing trend in the marketing 
of pharmaceuticals. It has grown out of the confluence 
of the increasing demand by consumers for greater 

health care information and the desire of brand name 
drug makers to create brand loyalty. Until recently, 
brand name pharmaceutical manufacturers were sat¬ 
isfied to address their ads to prescribers. However, 
since Congress enacted legislation in 1984 to facil¬ 
itate FDA approval of generic copies for marketing 

immediately after expiration of patents on the original 
“pioneer” products, brand name drug manufacturers 
have looked for ways to protect their products’ market 
shares from generic competition. 

The FDA’s advertising regulations have made so- 
called direct-to-consumer advertising of prescription 
drugs difficult. A regulatory mandate for “fair balance” 
in drug advertising requires that promotions mention a 

product’s risks as well as its benefits. Consequently, 

ads that appear in professional medical journals are 
usually two or more pages in length because if they 

list a drug product’s uses or benefits, they must also 

reproduce its professional labeling, which includes co¬ 
pious information on precautions, potential adverse 

effects, and contraindications; i.e., situations in which 

the drug should be avoided. Because of the regula¬ 
tory restrictions, drug advertising generally has been 

considered too detailed to be effective for the general 

public. 
However, the FDA permits advertisers to omit cau¬ 

tionary information if an ad makes no reference to the 

product’s medical use. Thus, Boots Pharmaceuticals 
has advertised its Rufen brand of ibuprofen as less 
expensive than Upjohn Co.’s popular Motrin brand 

without mentioning the products’ most common use: 
relief from arthritis pain. 

Similarly, ads may avoid including voluminous cau¬ 
tionary information if they simply describe a disease 
for which patients can get treatment from their doc¬ 

tors. Such promotions completely avoid reference to 
the drug product. This approach is evident in Upjohn's 

television advertising for its hair regrowth stimulant 

Rogaine (minoxidil). The ad features a young, balding 
man who states his intention to see his physician to 
obtain “help” in reversing his hair loss; the ad does not 

mention that the “help” he is seeking will come in the 

form of a drug product. Such ads are designed not to 
persuade viewers to ask for a product but to prompt 
them to see their doctors, who have been lobbied by 

Upjohn salespeople to prescribe Rogaine. 
Marion Merrell Dow promotes two products directly 

to consumers through broadcast ads that do not men¬ 
tion the products by name. An ad for Nicorette (nicotine 
polacrilex), a nicotine-containing chewing gum, states 

simply that cigarette smokers who hope to quit can 
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get help from their physicians. An ad for the non¬ 

sedating antihistamine product Seldane (terfenadine) 

advises people suffering from nasal discharge due to 

cold and allergy to consult their doctors for treatment 

that avoids the side effect of drowsiness normally 

attendant to other antihistamines available with and 

without a prescription. Late in 1989 the company 

began broadcasting a television ad that named and 

pictured Nicorette chewing gum and identified it simply 

as “nicotine gum . . . available only from your doctor.” 

Not only had the FDA disallowed promotion of a 

product's benefits without the cautionary information, 

it also had prohibited ads that included even a hint 

of the intended use when the product name was 

given. One manufacturer received a “regulatory letter” 

in which the FDA reprimanded the firm for running 

a print ad for a cardiovascular drug that pictured a 

heart next to the product name without including the 

complete cautionary information. Before Rogaine was 

approved, the agency asked Upjohn to change the 

brand name from Regaine on the grounds that the 

intended name suggested exaggerated effectiveness. 

The name change was a request, not a requirement; 

however, Upjohn felt compelled to comply because 

its ability to market the product depended upon FDA 

approval. 
A coalition of advertising agencies and a few man¬ 

ufacturers are seeking to have the FDA relax its 

advertising restrictions. In response to advertisers’ ar¬ 

guments that by facilitating drug advertising a relax¬ 

ation of FDA regulations would increase the flow of 

health care information to consumers, U.S. Rep. Henry 

A. Waxman (Dem., Calif.) has repeatedly pointed out 

that the object of advertising is to sell, not to inform. 

Waxman chairs the Health and Environment Subcom¬ 

mittee, which is responsible for FDA-related legislation 

in the House of Representatives. 

Physicians and pharmacists also have opposed 

consumer-directed pharmaceutical ads. They have ex¬ 

pressed concern that patients, swayed by a partic¬ 

ularly effective ad, might pressure their doctors to 

prescribe a drug product that is not appropriate. Just 

as important, most prescription drug manufacturers 

agree that more liberal advertising of potentially harm¬ 

ful products could place sponsors at a liability risk. 

On the other hand, many manufacturers agree that 

they could be forced to increase consumer-directed 

promotions if they found that their competitors were 

effectively doing so. 

Since the latter half of 1989, the manufacturers of 

Rogaine, Nicorette, and Seldane have run professional- 

style print ads in lay publications. The ads are two to 

three pages long and include cautionary information 

as well as claims about the products’ intended uses. 

Although the FDA has not formally objected to such 

ads, regulators have expressed concern that they may 

not fulfill the regulatory requirement for fair balance to 

the extent that consumers are unable to comprehend 

the large volume of cautionary information printed in 

fine print. 

Prescription drug prices 

Faced with continually skyrocketing costs of U.S. 

health care, government and private health care insur¬ 

ers are now coping with upwardly spiraling charges by 

developing several kinds of cost-containment strate¬ 

gies. One of these has been to restrict reimbursements 
on prescription drugs. Since Congress established the 

Medicare program in 1965, the average cost for a 

prescription drug has risen by a factor of more than 

Before granting approval to 

Upjohn Co. 's antibalding 

remedy, the FDA requested 

that the intended brand 

name, Regaine, be changed 

because it suggested 

exaggerated effectiveness. 

Upjohn complied, calling 

its product Rogaine. This 

magazine ad that pitches 

the hair regrowth stimulant 

directly to consumers gets 

around the requirement 

for mentioning a product’s 

potential side effects as 

well as its benefits by not 

including the name at all. 

Klemptner Advertising, Inc. 
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4 6—from $3.59 in the mid-1960s to $16.60 in 1989; 

throughout the 1980s prescription prices rose at ap¬ 

proximately twice the rate of general inflation. 
Under many private health care insurance plans 

that provide prescription drug benefits, beneficiaries 
having a prescription filled either pay nothing to the 

pharmacy or pay a fixed “copayment” of a few dollars 
or a “coinsurance” charge, a small percentage of the 

price. The pharmacy must then be reimbursed by the 
insurer for the remainder of the price. Similarly, when 
prescriptions are filled by pharmacies for beneficiaries 
of Medicaid, the government health care program for 

the poor, pharmacists must submit paperwork to their 

state Medicaid agencies to obtain reimbursement. Ac¬ 
cording to the most recent edition of the Lilly Digest, 
an annual survey of community drugstores published 
by the pharmaceutical manufacturer Eli Lilly & Co., 

such third-party payments accounted for 40% of all 

prescriptions filled in 1989. 
Third-party payers generally try to restrict expendi¬ 

tures by limiting reimbursements to pharmacies. For 

example, many states’ Medicaid agencies rely on the 
average wholesale price (AWP), which is listed in trade 
publications, to determine a pharmacy’s acquisition 

cost for a given product. However, because the AWP 
is often inflated and pharmacies can obtain discounts 

from the manufacturers, Medicaid and private plans of¬ 
ten deduct 5 to 10% or more from the acquisition cost 

in their reimbursements. Obviously, pharmacists have 
opposed such deductions. Third-party payers have ar¬ 
gued that reimbursement deductions are necessary to 
slow prescription drug price inflation; pharmacists, on 

the other hand, have countered that increased prices 
on the drugs they dispense stem principally from the 

manufacturers. 
Several states are now taking a supply-side ap¬ 

proach to drug cost containment under Medicaid. For 
example, the Kansas Medicaid agency has established 

a bidding program in which pharmaceutical manufac¬ 
turers that offer the highest price rebates on individual 
drug products gain placement on a state formulary, 
which assures that all Medicaid prescriptions for a 
particular drug will be filled with products made by the 
bid-winning companies. Manufacturers, however, have 

been generally resistant to offering Medicaid discounts, 
and when Kansas first tried to implement its program in 
1988, it received bid prices for only six products from 

three manufacturers. In April 1990 the pharmaceutical 
firm Merck & Co. broke with the traditional resistance 
in announcing that it would discount its prices for all 

products sold under state Medicaid programs; up to 
eight manufacturers were subsequently expected to 
propose such programs. 

California is taking a different tack. The state’s Medi¬ 
cal program in mid-1990 was establishing a volume 
purchasing program. The plan included buying and 
warehousing large amounts of prescription drugs from 

all manufacturers to be dispensed under the program 

in hopes of obtaining substantial volume discounts in 

the process. 
One cost-containment measure universally used by 

third-party payers is the provision of incentives for 

generic substitution. Unless a physician prescribes a 
particular brand of drug, Medicaid and other programs 

generally will reimburse pharmacies only for the price 
of a low-cost generic version of the product. Even if 
a physician identifies a drug on a prescription form 

by a brand name, the pharmacist can substitute a 
generic product unless the physician specifically or¬ 

ders otherwise. 
Generic drugs are generally priced one-third to one- 

half less than the price of their brand name counter¬ 

parts. Consequently, generic drugs are crucial to pre¬ 

scription drug cost-containment efforts. For this reason 

the scandal over generic products in the U.S. pharma¬ 
ceutical industry that occurred in 1989 has had major 

repercussions. 

Generic drugs scandal 

The U.S. pharmaceutical industry was rocked when a 

series of investigations by the FDA uncovered cheat¬ 
ing in the procedures for premarket review of generic 

products. Essentially, two types of misbehavior were 
found: the offering of illegal gratuities to agency em¬ 

ployees to speed generic drug approvals and submis¬ 
sions of false information in support of such approvals. 

The earliest sign of a problem came in 1985 when 

the FDA received an anonymous tip that a male 
chemist in the agency’s generic drug review divi¬ 

sion was socializing with a female executive from a 
company called American Therapeutics. Subsequently, 

Mylan Laboratories—a Pittsburgh, Pa., generic drug 
producer—complained to the FDA that it felt that the 

division was prejudiced against its marketing applica¬ 
tions. The company alleged that in certain cases it 

was receiving approvals later than other firms that had 
submitted marketing applications after Mylan. Acting 

as a whistle-blower, Mylan then hired a private de¬ 

tective to follow the FDA division chemist. The inves¬ 
tigator found papers from a marketing application— 
which should have been secured within the agency— 

in a trash can outside the chemist’s home. Mylan took 

this evidence to law-enforcement authorities and to 
the House Oversight and Investigations Subcommit¬ 
tee, chaired by Rep. John D. Dingell (Dem., Mich.). 
Beginning in May 1989, Dingell held a series of widely 
reported hearings on the criminal and congressional 

investigations into the generic drug industry. 

Three agency chemists pleaded guilty and were 
sentenced for accepting illegal gratuities in connection 

with the review of generic drug applications. Three for¬ 
mer FDA generic division employees pleaded guilty to 
accepting illegal gratuities for providing information to 

drug companies about their competitors’ applications. 
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A fourth was charged with perjury. In addition, three 

generic drug companies and six company officials or 

agents have pleaded guilty to charges involving the 

offering of illegal gratuities to government employees. 

The companies are Par Pharmaceutical, its subsidiary, 

Quad Pharmaceuticals, and American Therapeutics. 

The companies’ willingness to break the law to speed 

approval of their marketing applications was appar¬ 

ently due to the fact that newer and more lucrative 

drugs were coming off patent. It is a huge competitive 

advantage to market the first or one of the first generic 

copies of a brand name product, as the first generic 

versions often retain the largest portion of a particular 

drug’s sales. 

The U.S. district attorney for Baltimore, Md., Breck- 

enridge Willcox, announced on March 30, 1990, that 

the bribery phase of the investigation was complete and 

the prosecution would then focus on the allegations of 

fraud and falsification of manufacturing records. “Prod¬ 

uct substitution” is among the most egregious of the 

fraudulent acts disclosed to date. Several companies 

have acknowledged to the FDA that they substituted 

samples of a brand name product for generic samples 

in so-called bioequivalence studies, which are carried 

out to determine whether the generic copies act as 

safely and effectively in the human body. The resulting 

deception makes it seem that a generic is bioequiva¬ 

lent to a brand name drug, when actually the brand 

name product has been tested against itself. 

A worker inspects pills at Mylan Laboratories, a small 

generic drug company that touched off an industry-wide 

scandal when it charged that the FDA had been stalling in 

processing its new drug applications. 

Mylan Laboratories; photograph, Lynn Johnson 

The generic company Vitarine Pharmaceuticals ad¬ 

mitted perpetrating product substitution in obtaining 

approval for its version of the SmithKIine Beecham 

Corp.’s antihypertensive diuretic Dyazide. Vitarine’s 
product has since been withdrawn from the market. 

The generic firm Bolar Pharmaceutical Co. admitted to 

a product switch in bioequivalence testing of its ver¬ 

sion of Sandoz Pharmaceuticals Corp.’s antipsychotic 

drug Mellaril. The generics manufacturer Par admitted 

to performing a product switch during an FDA inspec¬ 

tion to cover up a discrepancy in company records. 

As findings of the congressional and criminal inves¬ 

tigations became public, the FDA launched a series 

of inspections. The agency first inspected 13 firms 

it suspected of fraudulent behavior. Only one, Able 

Laboratories, was found relatively free of regulatory 

problems. The FDA then tested the 30 most frequently 

prescribed generic drugs and their brand name forms. 

The FDA has reported that its tests of 2,500 individual 

generic products detected only 27, or 1.1%, that failed 

to meet required standards. 

In further investigations of the 20 leading generic 

drug manufacturers, record-keeping abnormalities suf¬ 

ficient to cause suspicion of a deliberate attempt to 

mislead the agency and defraud the premarket review 

process were found in more than half. Further investi¬ 

gations are proceeding to determine the extent of the 

fraud. FDA inspections have also uncovered regulatory 

violations in several major brand name manufacturers’ 

facilities, including those of Eli Lilly & Co. and Abbott 

Laboratories. 
The findings will lead to important changes in the 

way the FDA regulates both the brand name and 

the generic drug industries. The agency does not 
test experimental new drugs or proposed new generic 

products. It only reviews data from the required tests, 
which are conducted by manufacturers that apply for 

marketing approval. Until now, the FDA relied largely 

on an applicant’s word that submitted data accurately 

reflected studies that were properly conducted. The 

agency has announced that in the future it will rely less 

on companies' assurances and more on inspections 

and spot checks. 
The FDA is already revamping its system for review¬ 

ing generic drug marketing applications to standardize 

the process and make it more difficult for individual 

reviewers to influence the process in arbitrary ways. 

Furthermore, Congress made it a short-term goal to in¬ 

crease the FDA’s resources and enforcement authority 

over the generic drug industry, and it is expected to 

consider legislation to enhance FDA regulatory pow¬ 

ers over all industries that seek agency approvals, 

including those of brand name drugs, biological prod¬ 

ucts, medical devices, animal drugs, and cosmetic 

ingredients. 
Although there are instances in which certain generic 

products have been found unsafe or not equivalent 
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to brand name drugs, the FDA continues to defend 
the general safety and effectiveness of most available 

generic drugs and insists that the publicized malfea¬ 

sance is limited to a small minority of the industry. The 
FDA advises patients who are currently taking generic 
drugs not to stop taking their medicine or switch their 

medication to a brand name product unless they no¬ 

tice a problem and consult their physicians. 
—Louis A. LaMarca 

Eating Disorders 
In 1694 Richard Morton, an English physician, de¬ 

scribed an 18-year-old girl who died three months 
after he first saw her “like a skeleton only clad with 
skin.” He referred to this disorder as a form of ner¬ 
vous consumption (“phthisis nervosa”) that came about 

through “sadness and anxious cares.” In 1873 Sir 
William Gull, Queen Victoria’s physician, named and 
identified the illness anorexia nervosa, which literally 

means “a nervous loss of appetite.” Anorexia nervosa, 
primarily affecting young women, is now characterized 
by emaciating weight loss, body image disturbance, 
and the intense fear of becoming obese. Bulimia ner¬ 

vosa, which literally means “hunger of an ox,” is more 
widespread than anorexia nervosa; it is characterized 

by episodes of secretive binge eating, usually followed 
by purging via self-induced vomiting, fasting, excessive 
use of laxatives or diuretics, or sometimes excessive 

exercising or fasting. 
Although anorexia and bulimia nervosa are defined 

as separate disorders, some patients have symptoms 
associated with both syndromes. Approximately one- 
half of anorexics have engaged in bulimic behavior. 

Many bulimics previously have experienced symptoms 
of anorexia nervosa or become anorexic themselves. 

Who is affected? 

Both anorexia and bulimia nervosa disproportionately 
affect women; approximately 90-95% of reported 
cases are female. Traditionally researchers thought 
that these disorders were largely confined to women 
of middle and upper socioeconomic classes, but recent 
studies have documented that anorexia and bulimia 
nervosa increasingly cross the boundaries of race and 
class. 

Anorexia nervosa typically has its onset between 

the ages of 12 and the early twenties. Bulimia nervosa 
is associated with a broad age spectrum; at the Eating 

Disorders Unit (EDU) of the Massachusetts General 
Hospital in Boston, for example, the mean age of on¬ 

set for bulimic patients is between 16 and 18. Bulimic 
patients, however, are often symptomatic for years 
before seeking help and, on average, have had their 
eating disorder for six years before entering the EDU 
or similar programs for treatment. 

A number of studies in the U.S. and Europe have 

Engraving from Transactions 
of the Clinical Society of London 7 (1874), pp. 22-28 

This engraving depicting an emaciated young female patient, 

identified as "Miss C,” appeared in Sir William Gull’s first 

clinical case report of the eating disorder anorexia nervosa. It 

was Gull who identified and named the disease in 1873. 

estimated that the incidence of anorexia nervosa has 
doubled over the past 20 years. While these studies 

present compelling evidence that this rise reflects a 
true increase—not simply improved recognition, ear¬ 
lier hospitalization, or hospitalization for less severe 

cases—another recent retrospective study in the U.S. 

found that the incidence of anorexia nervosa has 
remained unchanged for four decades. Nonetheless, 
primary care clinicians commonly report that they are 

seeing more patients with anorexia nervosa now than 

before the late 1970s. While the true incidence of 
anorexia nervosa is difficult to determine (probably 
between 0.1 and 0.5% of young women are affected), 

any increase is worrisome because anorexia nervosa 
is linked to a high mortality rate. 

While the mortality rate for bulimia nervosa is lower 

than that for anorexia nervosa (most of those who 
suffer from bulimia maintain a normal or near-normal 

weight), the true incidence of this more widespread 
eating disorder is difficult to determine. Many re¬ 
searchers in the early 1980s estimated that among 

college-age women the rate varied between 4.5 and 
18%. Some of these early studies, however, may have 

overestimated the true incidence of the syndrome; the 
investigators used less restrictive criteria than those 
that are used today—as set forth in the American Psy¬ 

chiatric Association’s Diagnostic and Statistical Manual 
of Mental Disorders, third edition, revised (DSM-lll-R, 
published in 1987), and they did not readily distinguish 

between women with bulimic symptoms and those 
having the full-blown disorder. David E. Schotte and 
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Albert J. Stunkard at the University of Pennsylvania 

improved on this methodology in a 1987 study; dis¬ 

tinguishing between women with bulimia nervosa and 

women with bulimic symptoms only, these investiga¬ 

tors reported that 1-4% of the population in their 

survey met the full diagnostic criteria for the disorder, 

while 15% were found to have bulimic symptoms. 

Although some researchers have suggested that the 

prevalence of bulimia nervosa is lower in nonuniversity 

settings, Harrison G. Pope, Jr., and his colleagues at 

McLean Hospital, Belmont, Mass., found that 10% of 

females surveyed at a suburban shopping mall had a 
lifetime history of bulimia nervosa. 

As already noted, eating disorders have gone 

through several diagnostic renditions in American psy¬ 

chiatry. The currently most widely used criteria for the 

diagnosis of anorexia nervosa and bulimia nervosa are 
listed in Table 1, below. 

Relentless pursuit of thinness 

Anorexia nervosa typically begins during the teenage 

years when a young woman either is overweight or 

perceives herself as such. It may start after experienc¬ 

ing a painful event or suffering a disappointment or 

loss in a relationship. Once present, the course tends 

to be either brief and self-limiting or protracted with 

eventual recovery. In the worst case, the disorder may 

be chronic and unremitting. 

A typical pattern of anorexia nervosa has been rec¬ 

ognized for some time: the anorexic begins to restrict 

her food intake, often first eliminating whole food 

groups or foods high in fat. Usually the diet begins 

as a simple attempt to shed a few unwanted pounds 

and then escalates into a relentless pursuit of thin¬ 

ness. Despite her reluctance to eat, the anorexic often 

becomes preoccupied with dietary restrictions and will 

spend hours in the kitchen developing elaborate food 

(or mealtime) rituals. The anorexic may use laxatives, 

self-induced vomiting, and excessive exercise to has¬ 

ten weight reduction. Often losing up to 25% of her 

Table 1: Diagnostic criteria for eating disorders 

anorexia nervosa 
1. weight loss of at least 15% of ideal body weight 
2. intense fear of becoming fat 
3. disturbance of body image 
4. loss of menstruation (amenorrhea) for three 

consecutive cycles 

bulimia nervosa 
1. overconcern with body weight and shape 
2. eating binges where a large amount of food is 

consumed in a short period of time 
3. a feeling of being out of control during the binge 
4. use of a purging method to counteract the effects 

of the binge; e.g., self-induced vomiting, laxatives, 
diuretics, exercise, or restrictive eating 

5. minimum number of two binge-purge episodes per 
week for three months 

Adapted with permission from the Diagnostic and Statistical Manual of 
Mental Disorders, third edition, revised. Copyright 1987 American 
Psychiatric Association 

ideal body weight, the anorexic may achieve a severe 

weight loss quite rapidly. Even with this tremendous 

drop in body weight, she continues to perceive herself 

as fat. In fact, anorexics even find pleasure in exer¬ 

cising this strict control over their weight; they do not 

see themselves as having a problem with either their 

eating or their weight. Many anorexics fit the stereo¬ 

type of the high-achieving perfectionist who is driven 

to meet unreasonable expectations. While strictly dis¬ 

ciplining their food intake and body weight, anorexics 

attempt to shut down other impulses in the vain hope 

of gaining control over every aspect of their lives. 

Binge eating and shame 

In contrast to the anorexic, the bulimic has frequently 

attempted a variety of diets with little or no success. 

This frequent dieting may lead to binge eating, the 

hallmark of bulimia nervosa. Typically, the bulimic con¬ 

sumes junk foods high in calories and carbohydrates at 

time periods each day set aside specifically for binge 

eating. Consuming 4,000-5,000 cal in a single binge 

is not unusual. There have been reports of patients 

consuming as many as 20,000 cal in a single day. 

They learn, either accidently or through a friend, about 

using self-induced vomiting or laxatives to help control 

their weight. While anorexics take pride in their ability 
to control their eating, bulimics are often embarrassed 

by their binge eating, feeling guilt, shame, remorse, 

and low self-esteem. These feelings contribute to their 

inability to tell even family members about their dis¬ 

ordered eating patterns. Because bulimics are most 

often of normal body weight, they are more easily able 

to hide their disorder. In contrast to anorexics, how¬ 

ever, they are bothered by their symptoms and tend to 

seek treatment much more readily. Impulsive behaviors 

often extend beyond the realm of food for bulimics. 

Alcohol and drug abuse, stealing and shoplifting, and 

suicidal behavior may accompany bulimic symptoms. 

Bulimia nervosa is often a chronic, relapsing disorder. 

Of patients seeking treatment at the EDU, the proba¬ 

bility of recovery within three to four years has been 

69%, while the probability of relapse for those who 

have recovered is 63%. 

Contemporary theories 

Current American cultural values place tremendous 
pressure on women to be thin. One study found, for 

example, that both Playboy centerfold models and 

Miss America winners had progressively smaller hip 

and bust measurements over a 25-year span from the 

mid-1950s through the 1970s. This study found pro¬ 

gressively lower weights among these women—even 

though the American population had grown steadily 

heavier—making it even more difficult for the average 

woman to achieve this idealized definition of beauty. 

Such a pervasive demand to be thin is believed to 
contribute to the high prevalence of eating disorders. 
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In fact, the incidence of eating disorders is even higher 
in women who participate in activities that traditionally 

have required a thin figure, such as ballet dancing 
and long-distance running. Some researchers, how¬ 

ever, have argued that the emphasis on being thin is 
not limited by occupational boundaries. Psychologists 

Marlene Boskind-White and William C. White (formerly 
at Cornell University, Ithaca, N.Y.) have suggested that 

the American male-dominated society teaches women 
to define themselves by the way in which men perceive 

them. Articles in women’s magazines focus to a major 
extent on diets and getting trim and also on food 
and cooking. Although many women strive covetously 

for a model’s figure, only in the late 1980s did a few 
signs begin to emerge that successful models may 
differ from the strictly thin standard that has long dom¬ 
inated the fashion industry. These differences may 

reflect a positive change in the societal emphasis on 
body weight and shape that will be manifested in the 

1990s. 
Some feminist theorists hypothesize that many “nor¬ 

mal” women are obsessed with “diets, exercise, and 

poundage” because the growth of their female identity 
is arrested and in crisis. According to Kim Chernin 
in the book The Hungry Self: Women, Eating, and 

Identity, women’s pursuit of thinness is regarded as a 
form of male-imposture in which these women try to 
look like boys or men—lean, muscular, and competi¬ 

tive. She describes how contemporary society teaches 
young women to be assertive, self-reliant, and able to 

compete in a man’s world. However, she explains, this 
conflicts with the traditional developmental demands 
on a young woman. According to Janet L. Surrey 

of McLean Hospital, traditionally normal male devel¬ 
opment requires cutting early maternal ties, but the 
fostering of close relationships continues to play an 
integral role in healthy female development. The emo¬ 
tional openness, sharing, and cooperation girls need as 
they grow into adolescence and adulthood clash with 
the independence that today’s society tries to impose. 

In the 1970s the late psychoanalyst Hilde Bruch, 
a primary contributor to the present understanding of 
eating disorders, documented how anorexics are de- 

velopmentally stunted. She described the anorexic’s 
sense of ineffectiveness, inappropriate responses to 
internal body messages, and body-image disturbance 
and linked these deficits to childhood experiences. 
When these children reached adolescence, they gained 

feelings of competence, effectiveness, and control by 
rejecting their own appetites and remaining thin. 

Family characteristics may contribute to the onset 
or maintenance of an eating disorder. According to 
Salvador Minuchin, a family therapy pioneer at the 
Philadelphia Child Guidance Center, the following char¬ 

acteristics are common in many families of anorexics: 
“enmeshment,” in which the complex psychological 
needs of the anorexic, the parents, and siblings block 
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the normal process of individuation of family members; 

overprotection; rigidity; lack of conflict resolution; and 

use of the anorexic daughter to diffuse parental con¬ 

flict. The parents may be directly or indirectly threaten¬ 
ing to separate or divorce, in which case their conflicts 

very frequently are detoured through the daughter with 

anorexia nervosa and her symptoms and behavior. 
Her maturation then may serve to threaten the basic 

balance of such a family system. 

Self-psychology theorists more recently have hy¬ 

pothesized that women with bulimia nervosa undergo 
a profound disruption of the early parent-child rela¬ 

tionship, causing in the child an inability to regulate 

tension. Thus, unregulated tension builds to intolerable 

levels and disrupts the bulimic’s sense of psycholog¬ 
ical balance and sense of self. The bulimic attempts 
to alleviate internal tension by repetitive binge eating 

and purging. Ego psychologists have suggested that 
bulimics lack so-called object constancy and suffer a 

great loss when cut off from the symbiotic relationship 
with their mother. They resort to binge eating in an 

attempt to fulfill the need for soothing and nurturing 
that they once had from their mother. 

Biological components: new insights 

Researchers have documented a variety of neurochem¬ 
ical abnormalities in anorexic and bulimic patients. In 

the case of anorexia nervosa, however, starvation itself 

can cause profound changes in the neuroendocrine 

The first published photograph of a patient with anorexia 

nervosa in an American medical journal (1932) showed 

a young woman whose treatment included a change of 

environment, forced feeding, and psychotherapy. 

From the New England Journal of Medicine, vol. 207, no. 14 (Oct. 6, 1932), 

pp. 613-617; photograph, The John Crerar Library 
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system, making it unclear whether alterations in brain 

chemistry are the result of radical eating changes or 

help cause the disorder in the first place. This has 

complicated the search for specific metabolic changes 
due to anorexia nervosa. 

Some hormonal changes in anorexics cannot be 

attributed to starvation alone since approximately 20 

to 25% cease menstruating even before they lose 

weight. Moreover, serum or urine levels of cortisol, a 

hormone that is secreted by the adrenal glands and 

affects a variety of organ systems, are usually dimin¬ 

ished in starvation but are noted to be elevated in 

anorexia nervosa. The elevated level of cortisol may 

be related to the decreased bone density levels often 

noted in chronic anorexics. 

A neurochemical change commonly found in women 

with anorexia nervosa involves abnormal levels of 

the neurotransmitter norepinephrine. Recent evidence 

suggests that anorexics’ chronic self-starvation serves 

to lower their levels of central nervous system nor¬ 

epinephrine. Since heightened levels of norepinephrine 

are associated with increased anxiety, researchers hy¬ 

pothesize that anorexics may be lessening their own 

anxiety by lowering their levels of norepinephrine. This 

decrease in anxiety may serve as reinforcement to 

anorexics to continue their self-starvation whenever 

they begin to feel anxious. 
The chronic self-starvation of anorexia nervosa may 

be perpetuated by yet another change in the anorexic’s 

brain chemistry. Researchers have documented that 

chronic and extreme dieting elevates brain levels of 

opioids, neurochemicals synthesized within the body, 

producing a starvation “high.” Theorists suggest that 

the opioid-induced euphoria may therefore reinforce 

and perpetuate the anorexic’s behavior. 
Research on bulimia nervosa has uncovered neuro¬ 

chemical abnormalities in the serotonergic and norad¬ 

renergic systems. In animals, elevated serotonin levels 

have been linked to the feeling of satiety. However, one 

study with bulimic patients found that bulimics have 

a low level of serotonin. This low serotonin level may 

reflect a disturbed satiety mechanism, which reduces 

the sensation of having just eaten and predisposes 

bulimics to binge eating. An altered satiety mechanism 

theory gains further support from the finding that bu¬ 

limics have abnormally low levels of cholecystokinin, 

a hormone released from the small intestine, also im¬ 

plicated in the sensation of satiety. Pharmacological 

evidence, too, has been implicated indirectly in the 

noradrenergic system. Imiprimine, a powerful drug that 

blocks the reuptake of norepinephrine (a hormone in 

the noradrenergic system), has reduced the desire to 

binge in some bulimics. 

Medical complications: widespread and serious 

The medical complications of anorexia nervosa are 

mainly those of starvation. Clinicians can find changes 

in almost every organ system, including abnormalities 

in the cardiovascular, hematological, gastrointestinal, 

renal, endocrine, and skeletal systems. Patients may 

experience amenorrhea (cessation of menstruation), 

bone demineralization, elevated growth hormone lev¬ 

els, abnormal temperature regulation, decreased heart 

rates, decreased blood pressure, arrhythmias, edema 
(swelling), decreased gastric emptying, constipation, 

elevated liver enzymes, anemia, low white blood cell 

counts, and low blood platelet counts. Many of these 

symptoms may be due to both metabolic changes 

and inadequate nutrition. Osteoporosis, for example, 

may develop because of inadequate mineral intake 

and decreased estrogen, which is a response of the 

endocrine system to starvation. 

The medical problems that accompany bulimia ner¬ 

vosa are mainly due to binge eating and purg¬ 

ing. These include ipecac poisoning (from using the 

emetic syrup of ipecac), decreased potassium in the 

blood (diuretic induced), abraded knuckles from in¬ 

duced vomiting (Russell’s sign), acute stomach dilation 

or rupture, parotid gland enlargement, dental-enamel 

erosion, esophagitis, esophageal rupture, decreased 

potassium in the blood (laxative induced), and aspi¬ 

ration pneumonia. Menstrual irregularities affect over 

40% of bulimics. 

No easy cures 

Eating disorders continue to present formidable barri¬ 

ers to treatment. Anorexics typically deny their illness, 

viewing their weight loss as the perfect solution to of¬ 

ten deep-seated sadness and feelings of inadequacy. 

Because anorexics feel better by not eating, treatment 

is seldom initiated without overt coercion, and even 

the normal course of treatment can be difficult. The 

anorexic often agrees to receive help not to address 

her disorder but to appease her family. 
However, some families join the anorexic in deny¬ 

ing her illness and resist seeking treatment or refuse 

to accept the clinician’s recommendations. A very re¬ 
cent study found that the family’s strong misgivings 

Table 2: Medical manifestations of bulimia nervosa 

system affected complication 

endocrine/metabolic menstrual irregularities 

cardiovascular ipecac poisoning 

renal decreased blood potassium 
(diuretic induced), edema 

gastrointestinal acute dilation or rupture of 
the stomach, parotid gland 
enlargement, dental-enamel 
erosion, inflammation or 
rupture of the esophagus, 
decreased blood potassium 
(laxative induced) 

pulmonary aspiration pneumonia 
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about psychiatry may stem from their style of prob¬ 

lem solving, previous frustrating experiences with the 
mental health field, or a fear that family secrets will 

be revealed. 
Although bulimics may resist seeking treatment be¬ 

cause of the shame and embarrassment they feel 
about their eating disorder (and frequently other patho¬ 

logical behaviors), they tend to accept treatment more 
readily than anorexics. Once they have admitted to 
their eating disorder and initiated treatment, they may 
experience difficulty remaining in a program that does 

not immediately alleviate their symptoms. 
Unfortunately, no easy or rapid cure yet exists for 

either eating disorder. Rather, clinicians today rely 

on a variety of treatment techniques, often using 
several simultaneously. A typical treatment regimen 

for the anorexic employs a combination of individ¬ 
ual psychotherapy, nutritional counseling, and family 

therapy for adolescent patients. Drug treatment may 
be recommended for those who have concomitant 
depressive disorder, obsessive-compulsive symptoms, 

severe anxiety symptoms, or psychosis. Drug treat¬ 
ment is also used when anorexics have not responded 
to other treatments, but the true effectiveness of 
antidepressants or other medications has yet to be 
demonstrated. All anorexics need ongoing medical 
management, requiring regular visits to an internist, 
family practitioner, or pediatrician. 

An integrated treatment program is also recom¬ 

mended for bulimia nervosa. The syndrome’s biological 
components, cognitive aberrations, and developmen¬ 
tal underpinnings respond best to a multidimensional 
therapeutic approach that typically includes individual 
psychotherapy, group therapy, family therapy, nutri¬ 
tional counseling, medications, and self-help groups. 

One goal is to keep the patient who has an eat¬ 
ing disorder free from medical risk despite her often 
intense resistance to change. In order to accomplish 
this goal effectively, clinicians must establish early in 

treatment clear and acceptable guidelines concerning 
weight and vital medical signs with the patient and her 
family. Hospitalization may be necessary. 

Promising treatments 

Three particular treatment modalities are presently 
considered among the most promising. Recent short¬ 
term trials have found the following approaches to 
be effective. 

Psychodynamic approach. In the treatment of 
anorexia nervosa, Bruch described the individual 
psychodynamic treatment setting as a stage for the 
reenactment of traumatic misunderstanding in the pa¬ 
tient’s past. She described the anorexic as often look¬ 
ing back on her early development as an endless series 

of concessions to meet other people’s expectations 
and plans. During individual psychotherapy both pa¬ 
tient and therapist work to recognize, define, question, 

and challenge erroneous attitudes and assumptions 

so that they can eventually be modified and replaced. 
This approach to treating patients with eating disor¬ 

ders is employed both in individual psychotherapy and 

in group therapy. 
For bulimia nervosa psychodynamic therapy tries to 

uncover the meaning of the bulimic symptoms and to 

determine what functions the symptoms serve for the 
patient. The therapist helps the patient with bulimia 

identify anxious and negative emotions and recollect 
early home or family experiences that were associ¬ 

ated with tension release and soothing. The therapist 

also explores the patient’s and family’s use of food in 

achieving psychological balance and family stability. 
Group therapy has emerged as a successful and 

popular treatment intervention for patients with bu¬ 

limia nervosa. The psychodynamically oriented support 
group, for example, initially provides a safe forum 

that allows patients to share their insights about their 

disorder and to realize that they are not alone. As 

therapy progresses and as the focus turns toward 
inner experiences, families, and interpersonal relation¬ 
ships, group members learn more about the role that 

their own bulimic symptoms play in their lives. Psycho¬ 
dynamically oriented group therapy can foster growth 

As awareness of the prevalence of eating disorders has 

increased, many treatment programs have become 

available. Meanwhile, ongoing research is providing better 

understanding of these complex conditions; promising new 

therapies are likely to emerge. 

Treatment for both anorexia nervosa (self- starva¬ 
tion) and bulimia {binging and purging) requires 
medical and psychiatric care. Eating-related disorders 
are serious, progressive and dangerous illnesses often 
resulting in drastic physical consequences. At the 
Benjamin Rush Center, a professional staff special¬ 
izing in treating eating disorders addresses the 
problem through a comprehensive inpatient treatment 
program. Call us — it can be the first step to recovery. 

Benjamin Rush Center W? bring 
& Caring 
together 

Syracuse 476-2161 New York 1-800-647-6479 
K3 672 S. Satina Street Cnyp r C(JY\V\Ot 

Syracuse, New York 13202 ^ 
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and understanding by untangling the internal conflicts 
that give rise to bulimic symptoms. 

Cognitive-behavioral approach. Cognitive-behavioral 
psychotherapy for bulimia nervosa was first investi¬ 

gated in the early 1980s; since then it has become 

among the most widely employed and important treat¬ 

ments. The goals of cognitive-behavioral therapy in 

bulimia—in both individual and group therapy—are 

twofold: first, to help the patient control her unwanted 

binge-and-purge behaviors; second, to change dis¬ 

torted thoughts about food, body shape, and weight. 

Treatment often includes cognitive restructuring (using 

techniques developed for treatment of depression), 

discussion of the association between mood states 

and binge eating, self-monitoring of relevant thoughts 

and behavior (often through the use of a mood di¬ 

ary), the establishment of a pattern of regular eating 

through self-control measures, and the introduction of 
avoided foods into the patient’s diet. 

Psychologists Barbara Bauer and Wayne Anderson 

of the University of Missouri have recently delineated 

a series of typical irrational beliefs held by many bu¬ 

limic patients. Therapy involves modifying beliefs such 

as the following: (1) becoming overweight is the worst 

thing that can happen to me; (2) there are good foods, 

such as vegetables and fish, and bad foods, such 

as sweets and carbohydrates; (3) I must have control 

over all of my actions to feel safe; (4) I must do every¬ 

thing perfectly, or what I do is worthless; (5) everyone 

is aware of, and interested in, what I am doing; (6) 

everyone must love me and approve of what I do; 

(7) external validation is crucial to me; (8) as soon 
as a particular event such as graduation or marriage 

occurs, my bulimic behavior will disappear; and (9) I 

must be dependent and subservient yet competitive 

and aggressive. 
Drug therapies. Pharmacological studies to date 

have produced much more encouraging results for 

treating bulimia nervosa than for treating anorexia ner¬ 

vosa. There have been relatively few controlled drug 

studies of anorexia nervosa, in large part because 

anorexics typically deny their illness, are unwilling to 

gain weight, and are ambivalent about taking anything 

by mouth. Cyproheptadine, a serotonergic antagonist 

and appetite stimulant, is the only drug that in a con¬ 

trolled study of anorexic patients has been shown to 

be effective. However, although patients taking the 

drug gained a statistically significant amount of weight 

in comparison with patients taking a placebo, the 

actual gain was modest and of minimal clinical signif¬ 

icance. Several trials using antidepressants have not 

yielded promising results. 
Drug treatment for bulimia nervosa has received in¬ 

creasing attention after several published studies in the 

late 1980s reported the effectiveness of antidepressant 
medications. Interest in the use of antidepressants 

was spurred by the high frequency of concurrent de¬ 

pressive disorder in bulimic patients, by reports of an 

increased incidence of depression in first-degree rel¬ 

atives, and by positive responses to antidepressants 

in open clinical trials. With few exceptions, short-term 

studies of antidepressants have found a significant 

reduction in symptoms for the majority of bulimic pa¬ 

tients. Three classes of antidepressant drugs—tricyclic 

antidepressants, monoamine oxidase (MAO) inhibitors, 
and selective serotonergic agents such as fluoxe¬ 

tine—are most commonly used. In recently conducted 

6-10 week trials, these drugs, tended to reduce bu¬ 

limic symptoms by more than 50% in 60-70% of pa¬ 

tients, although a much smaller percentage of patients 

ceased binge eating entirely. In general, antidepres¬ 

sants prescribed in conjunction with psychotherapy 

are more effective than either treatment administered 
alone. 

Present and future outlook 

Follow-up studies of anorexia nervosa show that five 

years after hospitalization, 30% of anorexics are well, 

40% are improved, and 30% remain chronically ill. 

Several recent outcome studies have documented 

the mortality rate associated with anorexia nervosa. 

Researchers have noted a mortality rate of 5% for 

patients having the disorder for 5 years, a 10-year 

mortality rate of 6.5%, a 20-year mortality rate of 

16%, and a 33-year mortality rate of 18%. To date, 

there are no published long-term outcome studies of 
bulimia nervosa. 

While anorexia and bulimia nervosa present a major 

challenge to the health care providers who treat them, 

research has helped clinicians better understand their 

complexity. At present, family studies of patients with 

eating disorders are under way to help increase un¬ 

derstanding of the role of genetics in the etiology of 
these diseases. 

Further research investigating the neurochemistry 

and exploring the central nervous system changes 

that precede the onset of anorexia and bulimia ner¬ 

vosa is necessary for increased understanding of their 

mechanisms. For example, research delineating the 

pattern of sensory responsiveness to certain types of 

food (e.g., sweet and fatty foods) during childhood or 

early adolescence may determine early psychobiologi- 
cal markers for an eating disorder in later life. 

Investigations of osteoporosis, a relatively recently 
recognized and severe complication of anorexia ner¬ 

vosa, will reveal mediating mechanisms and appropri¬ 
ate treatment. It is anticipated that these and other 

research efforts will allow health care professionals to 

develop new interventions—both pharmacological and 

nonpharmacological—that will be effective for these 
all-too-common disorders. 

—David B. Herzog, M.D., 
Janine K. St as ior, M.S., 

and David S. Stasior, M.D., M.P.P. 
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Children Exposed to Lead— 
Clear and Present Danger 
by David Bellinger, Ph.D., M.Sc. 

To many people the term lead poisoning evokes the 

image of a child in a run-down inner-city building peel¬ 
ing flakes of paint from the walls and eating them. 
To be sure, such children are at greatest risk of lead 

poisoning, and the ingestion of leaded paint is re¬ 
sponsible for their most concentrated exposure. Like 

most stereotypes, however, this one has proved to 
be simplistic. In the past decade dramatic advances in 
understanding of the epidemiology of childhood lead 
exposure have led to increasing recognition of a syn¬ 

drome of “subclinical,” or “silent,” lead toxicity. Children 
who have no overt symptoms may nevertheless suffer 

serious harm from exposure to lead. 

Lead in the environment: ubiquitous, persistent 

The widespread perception that lead poisoning is no 
longer a major problem in the U.S. can be traced in 

part to the implementation of restrictions on the use of 
lead. In 1977 the Consumer Product Safety Commis¬ 
sion limited the amount of lead in paint to 0.06% net 

weight. Thus, newer buildings are free of the hazard 
of highly leaded paint. Still, millions of older structures 
constitute an enormous reservoir of lead. 

Another source of hazardous lead exposure in the 
past was exhaust from internal combustion engines. In 
1986 the U.S. Environmental Protection Agency (EPA) 
reduced to 0.1 g per gal the amount of lead that can 

be added to gasoline to reduce engine knock. Over 
the preceding half century, however, as much as three 
or four grams of lead were added to each gallon, re¬ 

sulting in the dispersion of enormous amounts of lead 
into the environment via automobile exhaust. From 
1975 to 1984 more than one million metric tons of 
lead were added to the gasoline sold in the U.S.; most 
of it now resides in the soil and dust of urban areas. 

Thus, although laws have been passed curtailing 
lead use, childhood lead poisoning remains one of the 
most important pediatric environmental health prob¬ 
lems. Indeed, in a recent comparative risk assessment 
conducted by the EPA's New England region, lead 
poisoning was included in the category of problems 

posing the greatest public health risk, sharing this du¬ 
bious distinction with the hazards of radon exposure 
indoors and ozone in the outdoor environment. 

The ubiquity of exposure distinguishes lead from 
many other environmental pollutants. Children do not 
have to live near a lead smelter or a hazardous-waste 

dump to accumulate unhealthy amounts of lead in their 

systems. Further, there appears to be a remarkably 
small margin of safety between “average” lead expo¬ 

sures and those considered hazardous. Analyses of 

the concentration of lead in the bones of people living 

millennia ago reveal that today’s “average” exposures 
may be hundreds of times higher than those expe¬ 
rienced by humans before lead mining and smelting 

were begun. Not all ancient societies managed to avoid 
heavy exposure to lead, however. The Romans used 

it extensively in their cooking materials and municipal 

water systems. The English word plumbing derives 
from plumbum, the Latin word for “lead.” Some his¬ 

torians have even proposed that lead contamination 
of food and drinking water contributed to the well- 

documented mental impairment and reproductive dis¬ 
orders that developed among the Roman aristocracy 

and, ultimately, to the collapse of the empire. 

Leaded paint in older, deteriorating buildings continues to be 

the major source of toxic exposure for young children in the 

U.S. Since 1977 there have been strict limits on the amount 

of lead allowed in paint. 

Jeff Albertson—Stock, Boston 
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Lead poisoning was 

known as long as 

2,000 years ago to be a 

cause of wrist-drop, a 

muscular paralysis in 

which the affected hand 

dangles loosely from the 

wrist. A 19th-century 

illustration shows a 

splint developed to 

correct the condition. 

From Richard P. Wedeen, 

Poison in the Pot: The Legacy 
of Lead 

Why children are at greater risk 
Young children constitute the group at greatest risk of 

lead poisoning. Because of their behavior and physiol¬ 

ogy, they generally experience greater exposure than 

do adults living in the same environment. For instance, 

children’s blood lead levels rise more than those of 

adults in response to an increase in dietary or air 

lead levels because, for each kilogram of body weight, 

children eat more and breathe a greater volume of air. 

Most children also engage in some “hand-to-mouth” 

activity—this is how infants and toddlers typically ex¬ 

plore the immediate environment. This common path¬ 

way by which children ingest lead-bearing materials, 

such as household dust or garden soil, poses little 

hazard to adults. A smaller number of children engage 

in the behavior known as pica, the pathological inges¬ 

tion of nonfood items. These children are at especially 

high risk because they may actually swallow leaded 

paint chips. A thumbnail-size chip that is 50% lead 

and weighs one gram will deliver a dose of 50,000 mi¬ 

crograms of lead, far above the presumably safe daily 

intake of 5 micrograms per kilogram of body weight 

(The word safe, however, should not be interpreted to 

mean “necessary,” “required,” or “recommended." Lead 

has no known biological function, and all exposure is 

anthropogenic—i.e., due to human activity.) 
The metabolism of lead also differs in children and 

adults. A young person’s absorption of lead from the 

stomach and intestines is more efficient, especially in 

the presence of certain nutritional deficiencies {e.g., 

of iron, calcium, and zinc), which are fairly common 
among children. Furthermore, a greater proportion of 

the total lead amount in a child’s body is metaboli- 
cally active rather than sequestered (stored) in bone. 

Whereas lead toxicity in an adult shows up primarily as 

peripheral nervous system dysfunction (e.g., muscle 

weakness), its effects in children usually involve the 

central nervous system. The infant’s developing ner¬ 

vous system is especially vulnerable. Because of the 

incomplete development of the so-called blood-brain 

barrier, a cellular partition that protects the brain from 

contact with toxic substances in the blood, lead in cir¬ 

culating blood has greater access to the young brain. 

Furthermore, the faster rate of cellular metabolism of 

the immature brain makes it more vulnerable than the 

adult brain to the adverse effects of lead on cell res¬ 

piration and oxygen transport. Excessive exposure in 

critical stages of development may alter the number 

or organization of connections between nerve cells or 

the communication between them, possibly resulting 

in irreversible changes in brain structure and function. 

“Acceptable” blood lead levels: 
changing standards 

The toxic effects of various levels of lead exposure 

range from mild inhibition of certain enzymes to an 

acute encephalopathy (a disease of the brain). Lead 

exposure is generally assessed through measurement 

of the level of lead, in micrograms, per deciliter of 

blood, a measurement expressed as pg/dL. Acute en¬ 

cephalopathy, which occurs at blood lead levels above 

80-100 pg/dL, is characterized by incoordination, con¬ 

fusion, swelling of the brain, and seizures: it may lead 

to coma or even death. Fortunately, the frequency of 

symptomatic illness has decreased dramatically over 

the past 20 years as screening of blood lead levels has 

become more widely available, facilitating early identi¬ 

fication of youngsters at high risk. Another important 

factor has been the development of more effective 

means of treatment. 

At the same time, however, opinions about how 

much lead is safe for a child have also changed. In 

the early decades of the 20th century, conventional 

wisdom held that a child who did not show signs of 

encephalopathy was not likely to suffer lasting neuro¬ 

logical damage from lead exposure. As recently as the 

1960s, a blood lead level of 60 pg/dL was considered 
the boundary between “normal” and “abnormal.” Since 

then, this boundary level has been revised downward 

several times, most recently in 1985, when the U.S. 

Centers for Disease Control (CDC) defined a blood 

lead level greater than 25 pg/dL as “elevated.” Still 

another revision is considered likely on the basis of 

accumulating evidence that blood lead levels near or 
even below 25 pg/dL impair the function of children’s 

blood-forming organs, endocrine system (including vi¬ 

tamin D and calcium metabolism), overall growth, and 

intellectual development. In early 1990 an EPA advi¬ 
sory board concluded that 10 pg/dL is the maximum 

permissible blood lead level in children and other sen¬ 

sitive populations. 

Those most at risk: urban poor and black 

The magnitude of the hazard posed by low-level lead 

exposure has generally been underappreciated. In a 
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report submitted to the U.S. Congress in July 1988, 
the Agency for Toxic Substances and Disease Registry 

(ATSDR) estimated that in 1984 approximately 2.4 mil¬ 
lion, or 17%, of children aged six months to five years 

living in urban regions called "standard metropolitan 

statistical areas” (SMSAs) had blood lead levels above 
15 pg/dL. Over the country as a whole, the number 
was three million to four million children. An estimated 

1.5% (200,700) had levels exceeding 25 pg/dL. These 
are national estimates, and they therefore obscure 
substantial regional and socioeconomic differences. 
For instance, in 1986, 11% of the children screened 

in St. Louis, Mo., met the criteria for “lead toxicity.” 
In the last nationally representative survey of blood 
lead levels in the U.S. population (the National Health 

and Nutrition Examination Survey II, or NHANES II, 
1976-80), the prevalence of elevated blood lead levels 
among black children was six times that of white chil¬ 

dren. Levels were also higher among urban children 
and those living in poverty. These risk factors appear 

to work in concert. The mean blood lead level of black 
children aged six months to five years living in large 
urban areas was 23 pg/dL—closely approaching the 

level now regarded as “elevated.” 
Although worrisome, these figures are a tremen¬ 

dous improvement over those from the 1960s and 
early 1970s, when one-quarter to one-half the chil¬ 

dren screened in large, older U.S. cities had blood 
lead levels above 40 pg/dL. The average level at 
the completion of the NHANES II survey (1980) was 
37% lower than the average when the survey began 
(1976). This decline appeared to parallel rather closely 

a concurrent decline in the amount of lead added to 
gasoline. Presently the average blood lead level of 
U.S. preschool children is below 10 pg/dL. 

Sources of exposure 

Five sources, or pathways, account for most childhood 
exposure to lead: paint, air, soil and dust, food, and 

water. Some contribute to background exposure, the 
amount that would be received by anyone living in a 
given environment. The contributions of other sources 
to overall exposure depend to some extent on the 
individual's behavior. The exposures received via the 

different routes are additive. Thus, while the exposure 
from any individual source may be low, the cumulative 
exposure from all may be sufficient to produce an 
elevated blood lead level. 

The ingestion of leaded paint is responsible for 
most cases of clinical lead poisoning. If a home is in 
poor repair, even a child who does not practice pica 
may become ill. Children may be exposed to toxic 
levels during home renovations in which lead-painted 
surfaces are disturbed; sanding and scraping liberate 
large amounts of very small lead particles that are 
difficult to contain and are readily inhaled or ingested. 
Efforts to “de-lead,” unless conducted with scrupulous 

care, may actually dramatically increase the short-term 

hazard. Pregnant women and young children should 
stay out of the home until these activities, including a 

thorough cleanup, are completed. 
Before the virtual elimination of lead from gasoline, 

airborne lead derived from the combustion of leaded 

gasoline provided at least 25% of an individual’s ex¬ 
posure. The percentage has declined considerably in 

recent years and will continue to do so as the number 
of vehicles using leaded gasoline becomes smaller and 

smaller. Airborne lead will, however, continue to be an 

important source of exposure for children living near 

lead smelters or other industrial sources. 
Lead in the soil derives from the deposition, or “fall¬ 

out,” of airborne lead and, even more importantly, from 
the deterioration of leaded exterior paint. The level 

of contamination may be particularly high in children’s 
play areas near older houses. Although soil lead levels 

exceeding 500-1,000 parts per million are currently 

regarded by the EPA as hazardous to children, the 
average soil lead concentration in many large cities 

falls within this range. The EPA is currently funding 

demonstration projects in Baltimore, Md., Boston, and 
Cincinnati, Ohio, to determine whether the removal 

of lead-contaminated soil from around the homes of 

inner-city children reduces their blood lead levels. 
House dust is particularly important because it is 

the final common pathway to the child from several 
sources of lead exposure: lead from outdoor soil is 

tracked inside on shoes; airborne lead enters through 

windows and doors; lead may be carried home on 
the clothing of a parent exposed to it at work; and 
leaded interior paint becomes powdery and chalky with 

time. Correlations have been established between the 
amounts of lead in house dust, on children’s hands, 
and in their blood. 

The contribution of dietary lead has decreased over 
the past decade as a result of changes in food canning 

and processing methods. However, eating vegetables 

grown in lead-contaminated soil or food prepared or 
served on improperly fired ceramic ware will add to 
background dietary lead exposure. 

Lead enters drinking water at various points in the 
distribution system. It may leach out of lead pipes still 

in place in older homes and out of lead solder used 
to join copper pipes in newer homes. The process by 

which lead leaches into water is more efficient when 
the water is low in mineral content (soft) or acidic. 
Within a given building, the lead concentration is gen¬ 

erally highest in water that stands in the plumbing 
system overnight. The hazard can be reduced if the 
tap is left open for a few minutes each morning until 
this water is flushed from the pipes. 

Evidence of intellectual impairment 

Because the central nervous system is an important 
target of lead in children, the impact of subclinical ex- 
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Amit Bhattacharya, University of Cincinnati Medical Center 
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To test their suspicion that poor balance in young children 

may be an indication of lead exposure, researchers evaluated 

the ability of six-year-olds to stand still, with their eyes 

closed, on a postural sway platform. These two “sway plots" 

compare the area of sway—or deviation from a stationary 

upright posture—of a youngster with a relatively low blood 

lead level (top) with that of a child whose blood lead level is 

quite high (above). 

posures on children’s intellectual function has been a 

major focus of investigation. This research effort has 

been worldwide and includes studies carried out in 

the U.S., the U.K., Australia, West Germany, Greece, 

Denmark, Mexico, Yugoslavia, Italy, and Belgium. In 

1986 the EPA concluded that a five-point drop in IQ 

was associated with blood lead levels above 50 pg/dL, 

a four-point drop with levels of 30 to 50 pg/dL, and 

a one-two-point drop with levels of 15 to 30 pg/dL. 

The EPA also concluded that signs of peripheral ner¬ 

vous system dysfunction (slower reaction time, slower 

nerve-conduction velocity, abnormalities in brain waves 

as reflected in electroencephalograms) were evident at 

levels below 30 pg/dL. Other deficits linked to levels 

comparable to or below those presently considered 

toxic were lower reading achievement, hearing im¬ 

pairment, below-normal stature, and poor classroom 

behavior (e.g., inattentiveness, inability to follow di¬ 

rections, impulsivity, physical aggression). An 11 -year 

follow-up study conducted by Herbert L. Needleman 

and his colleagues, published in 1990 in the New En¬ 

gland Journal of Medicine, found that the link between 

low levels of childhood lead exposure and academic 

performance may persist into young adulthood. The 

risks of serious problems such as reading disability 

and failure to graduate from high school were much 

greater among those individuals who had had relatively 

higher levels of lead in the baby teeth they shed at 

six or seven years of age. Although most public health 

experts support the hypothesis that subclinical lead 

exposure produces cognitive impairment in children, 

not all studies have detected this link; this discrepancy 

in findings has fueled an ongoing debate over the mag¬ 

nitude of lead’s impact on intellectual functioning and 

the conditions under which that impact is apparent. 

Another problem in interpreting such studies is that 

it is difficult to demonstrate that the intellectual deficits 

observed in these children are actually due to lead 

rather than to some other factor or combination of 

factors, such as poor medical care, inadequate nu¬ 

trition, or lack of educational opportunities. Studies 

using laboratory animals can help to resolve this prob¬ 

lem of interpretation. Although great care must be 

taken in extrapolating from animals to humans, it has 

already been demonstrated that nonhuman primates 

exposed to lead under experimental conditions display 

the same types of cognitive and behavioral deficits as 

those seen in humans exposed to lead under natural¬ 

istic conditions. 
A further complication is that children who are men¬ 

tally impaired may behave in ways that increase their 

exposure to lead (e.g., pica). Lead might therefore be 

unjustly blamed as the source of the impairment. In 
order to establish with greater certainty which comes 

first, lead exposure or intellectual impairment, recent 
studies have begun testing children at or prior to 

birth. The tests measure blood lead levels and various 

indexes of mental functioning over a period of time. 

In addition to clarifying the issue of causation, these 

studies are generating a wealth of new information 

about the impact of fetal lead exposure on a child’s 

early development. 

Fetal exposure 

The placenta, the highly vascular sac that surrounds 

the developing fetus, does not afford the fetus much 
protection from lead. The disastrous impact of moth¬ 

ers’ high-dose lead exposure on pregnancy outcome 
has been known for over a century, evidenced by 
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higher rates of infertility, spontaneous abortion, and 

stillbirth among women working in lead-related indus¬ 
tries. According to some historical reports, lead was 

voluntarily ingested by some women as a way to ter¬ 

minate unwanted pregnancies. 
The ATSDR concluded that lead concentrations of 

10 to 15 pg/dL in maternal blood or in umbilical- 

cord blood are hazardous to the fetus. Exposures of 
this magnitude, experienced annually by approximately 
400,000 fetuses in U.S. SMSAs, have been linked to 
shorter gestation, reduced birth weight, minor birth 

defects, and slower growth in the months after birth. 
Once again, however, not all studies substantiate 

these associations. 
Several studies have found an association between 

babies’ prenatal lead exposure and their achievement 
of developmental milestones in the first few years 
of life (e.g., perception, coordination, language acqui¬ 

sition, memory, problem-solving ability). Medical and 
psychological follow-up of these children has not been 

carried out over a long-enough period of time to de¬ 
termine whether these deficits are permanent. It may 

be that over time and with appropriate interventions 
and support, children are able to compensate for early 

developmental impairment. 

IQ controversy 

Many people question the practical significance of a 
reduction in IQ that is limited to only a few points. And 

most investigators agree that factors such as parental 
intelligence and socioeconomic status are more impor¬ 
tant determinants of children’s intellectual functioning 
than is exposure to lead. On the other hand, a factor 

that has even a modest impact at the level of the 

The city of Boston was conducting 

a screening program for children at 

high risk of lead poisoning as early 

as 1975. The photo at right shows 

one young participant submitting— 

unhappily—to a blood test. Because 

of what is known today about 

the effects of clinically silent lead 

exposure on intellectual and nervous 

system functioning, screening of 

youngsters at risk is considered 

even more crucial. 

individual child may have a substantial impact on the 
population as a whole if that factor occurs with high 

frequency. Bernard Weiss, a toxicologist at the Uni¬ 
versity of Rochester (N.Y.) School of Medicine, has 

calculated that if lead decreases the mean IQ of a 

population of 100 million individuals by five points (e.g., 
from 100, which is considered average, to 95), the 

number of people who score above 130 (a relatively 
high score) would decline from 2.3 million to 990,000. 

Similarly, the percentage who score below 70, signif¬ 

icantly lower than average, would more than double, 

from 2.3 million to 4.8 million. 

Screening: identifying youngsters at risk 

Excess exposure to lead is generally silent. As a result, 

most children exposed to potentially hazardous levels 

are identified only if they participate in a screening 
program. The CDC recommends that all U.S. children 

between the ages of nine months and six years be 

screened for lead exposure as part of routine health 

care. Children at special risk should be screened 
frequently, perhaps every two to three months, and 

especially during the summer, when children’s expo¬ 
sures tend to be greater. Groups warranting closer 

surveillance include younger children (aged 12 to 36 
months), those living in older, dilapidated housing or 

near lead smelters, and those whose siblings or play¬ 

mates have toxic blood lead levels. 
The standard presently employed in most lead¬ 

screening programs is not the concentration of lead in 

a child’s blood but the concentration of a metabolite 
(product of metabolism) that reflects lead’s biochem¬ 

ical toxicity. Depending on the method used, this 
metabolite is either erythrocyte protoporphyrin (EP) or 
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zinc protoporphyrin (ZPP). Both are indexes of the 

biosynthesis of a component of hemoglobin, which is 

the oxygen-carrying protein of red blood cells. An EP 

assay is less expensive than a blood lead assay and 

can be done with a small amount of capillary blood 

obtained by pricking the tip of a finger. However, lead 

poisoning is not the only condition that causes eleva¬ 

tions in EP (iron deficiency is another), so a positive 

result must be followed up with an assay that yields 

information specifically about lead. For this purpose, 

blood is drawn by syringe from a vein and analyzed 

for lead content. Venous blood is used because lead 

on the skin of a child’s finger can easily contaminate 
capillary blood. 

Lead-screening practices will probably change con¬ 

siderably in the next few years. An EP assay will 

generally identify a child with a blood lead level above 

25 pg/dL; if the criterion for an elevated lead level is 

lowered from the present standard of 25 pg/dL and 

identifying children with blood lead levels in this lower 

range becomes the goal of screening, EP will have to 

be replaced by a more sensitive biochemical marker 

or by direct assay of blood lead itself. 

Currently, children who have a positive EP test (i.e., 

above 35 pg/dL) and a blood lead concentration above 

25 pg/dL undergo a diagnostic evaluation to assess 

the severity of the burden of lead in the body. This 

process usually includes a neurological examination fo¬ 

cusing especially on symptoms of lead poisoning (e.g 

behavioral changes, loss of appetite, lethargy, consti¬ 

pation), a nutritional evaluation, additional blood lead 

and EP assessments to confirm the screening results, 

and a test for iron deficiency. X-rays of the abdomen 

may reveal whether the child recently ingested lead- 

containing materials. “Growth arrest” lines, revealed by 

X-rays of the long bones, reflect lead’s interference 

with bone metabolism and provide information about 

the chronicity of exposure. The identification and elim¬ 

ination of the sources of lead exposure in the child’s 

environment are a critical component of the evaluation. 

Treatment of lead poisoning 

In some cases, drug therapy is indicated. Substances 

called chelating agents (from the Greek khele, meaning 

“claw") bind lead and carry it from the body. The “lead 

mobilization” test, which assesses the amount of lead 

a child excretes in urine in response to a “challenge” 

dose of the chelating agent calcium disodium EDTA 

(CaNaEDTA), identifies children who may benefit from 

a full course of chelation therapy. Most chelation pro¬ 

tocols require hospitalization and repeated injections of 

the chelating agent. The agents used most frequently 
are CaNaEDTA, BAL (British anti-lewisite, also called 

dimercaprol, a substance originally developed as an 

antidote for poison gas), and penicillamine. Another 

agent, dimercaptosuccinic acid (DMSA), is being eval¬ 

uated in clinical trials. The initial results are promising, 

and DMSA appears to have fewer side effects than 

other treatments. Another development on the near 

horizon is a noninvasive X-ray fluorescence method of 

assessing the amount of lead in a child’s skeleton, the 

repository of a large fraction of the total burden of lead 

in an individual’s body. This method may be useful in 

screening, identifying candidates for chelation therapy, 

and monitoring the course of therapy. 

Outlook for the future: tempered optimism 

Although lead has been recognized as a toxic sub¬ 

stance for more than 2,000 years, substantial ad¬ 

vances have recently been made in understanding the 

groups at greatest risk, the sources and routes of ex¬ 

posure, the various indications of toxic exposure, and 

the levels at which they occur. In many ways the story 

of the U.S. campaign against childhood lead poisoning 

is one of remarkable successes. In direct response to 

increasing evidence of the public health risks of lead 

exposure, specific steps were taken to limit exposure 

from those sources of lead having relatively central¬ 

ized distribution systems; i.e., lead in paint, gasoline, 

and food. These controls, along with more effective 

screening programs, led to significant reductions in 

the average blood lead levels of U.S. children. Satis¬ 

faction in these accomplishments has, however, been 

tempered by more recent evidence of adverse health 

effects at lower and lower levels of exposure. 

For the most part, public health experts have until 

recently given higher priority to minimizing the impact 

of exposure that has already occurred than to pre¬ 

venting it outright. Just as miners once used canaries 
to warn them of falling oxygen levels in underground 

tunnels, children have, in a sense, been used as 

“biological monitors” to identify the presence in the 

environment of hazardous sources of lead. This ap¬ 
proach is slowly changing. Primary prevention efforts 

must now focus on reducing exposure from less cen¬ 

tralized, local sources such as soil, dust, water, and 

deteriorating leaded paint. 

In one sense, eliminating childhood lead exposure 

should be a simple process—the sources and path¬ 

ways of exposure are known, and the technologies 

needed to eliminate the hazards are relatively simple, 

although not inexpensive. It would cost billions of 

dollars to remove lead-contaminated soil outside of 

homes and leaded paint inside. Whether the antici¬ 

pated benefits, including increased human productivity 

and reduced costs for health care and remedial ed¬ 

ucation, are worth this investment is not a scientific 

issue. Money spent on lead abatement would not be 

available for addressing other social ills. On the other 

hand, achieving a permanent solution to childhood 

lead poisoning not only would improve the health of 

the nation’s children but would demonstrate that with 

resolve and commitment environmental problems can 

be successfully addressed. 
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Drinking Water: What’s on Tap? 
by Robert Keene Me Lei Ian, M.D., M.P.H. 

The first glimmerings of life on Earth began in salty 

seawater. Today, some three billion years later, water 
remains the single most important life-sustaining nutri¬ 

ent. Water’s unique properties as a universal solvent, 
however, also make it a medium capable of making 

people ill. Water contaminated by microbes, chemicals, 
and radioactive substances has carried disease to ev¬ 
ery civilization known to history. In the 20th century 

most developed countries have become so successful 
at providing clean water that their citizens tend to take 

plentiful, safe drinking water for granted. Recently, 
however, in the wake of revelations about the con¬ 
tamination of local water supplies by toxic chemicals, 

many Americans have begun to fear that their tap wa¬ 
ter is unhealthy. Some have installed water-treatment 
devices in their homes or will drink only bottled water. 

Such alternatives are expensive, perhaps costing the 
consumer 500 to 1,000 times more than the price of 
tap water; when adopted for health reasons, in many 

cases these actions are misguided. Nonetheless, the 
American public’s concern about the quality of drink¬ 

ing water is justified, and those hazards that do exist 
need to be put into perspective. 

Few people concerned about the quality of water 
think beyond the several glassfuls they drink every 

day. Other residential uses of water, however, involve 
much greater amounts and can involve exposure to 
toxins that are inhaled or absorbed through the skin. 
For example, minerals that are harmless when swal¬ 
lowed can become hazardous when they emerge from 

The average U.S. household uses about 

295 liters (78 gallons) of water per 

person per day for all indoor purposes, 

of which only a small fraction—about 

2 liters (0.53 gallon) per person—is 

consumed as drinking water. About 102 

liters (27 gallons) are used for toilet 

flushing, while another 83 liters (22 

gallons) are used for baths and showers. 

Most people are not aware that bathing 

can expose them to water impurities that 

may be absorbed through the skin. 

humidifiers as tiny particles and are inhaled deeply 

into the lungs. One research project showed that be¬ 

tween 29 and 91% of the organic solvents people 

are exposed to daily could enter the body via the 
skin during a 15-minute bath—substantially more than 

from drinking two liters (a liter is slightly more than a 

quart) of water. 

Setting and enforcing standards 

The source of water inevitably affects its quality. Wa¬ 

ter—whether from the tap or from a bottle purchased 
in a store—is drawn from one of two sources: ground- 

water, which lies below ground, and surface water, 
such as lakes, rivers, and reservoirs. In general, micro¬ 

bial contamination threatens surface water more than 
groundwater, whereas groundwater is at greater risk 

of contamination by synthetic chemicals and naturally 
radioactive substances. 

In the United States, since 1974, the Safe Drinking 

Water Act (SDWA) has regulated the more than 58,900 
public water systems, which by definition have at least 

15 or more service connections or regularly serve 25 

or more people. The SDWA requires the Environmental 

Protection Agency (EPA) to set enforceable national 
standards for drinking water called maximum contam¬ 

inant levels (MCLs); the EPA also sets maximum con¬ 

taminant level goals (MCLGs), which represent targets 
for minimizing the health effects of contamination. 

MCLs have been established with the aim of protecting 
the most vulnerable members of society; for example, 
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infants and people with the kind of high blood pres¬ 

sure that is affected by high levels of sodium. Usually, 

the MCL for a substance is higher than its MCLG be¬ 

cause the former reflects the economic and technical 

feasibility of achieving a given level. Amendments to 

the SDWA, passed in 1986, require that by January 

1991 an additional 60 substances be regulated, bring¬ 

ing to 83 the number of substances that have levels 

governed by national standards. An additional 25 sub¬ 

stances will be regulated by June 1992. In addition 

to national primary drinking water standards set by 

the SDWA, secondary maximum contaminant levels 

have been established as nonenforceable guidelines 

for contaminants that adversely affect the aesthetic 
quality of drinking water. 

The EPA also determines how often the water 

supply must be tested. The frequency of monitoring 

varies, depending on the contaminant in question and 

the type and size of the water-distribution system. The 

greater the number of people served by the system, 

the more closely the water is watched and the more 

assured consumers can be of its quality. For example, 

only systems serving more than 10,000 people are 

required to test for the carcinogens known as THMs 

(trihalomethanes). Systems serving more than 3,960,- 

000 people must perform at least 480 tests per month 

for bacteria, whereas those serving 25 to 1,000 peo¬ 

ple need test only one sample per month. Though in 

total they serve six million people, the majority (77%) 

of public water suppliers in the U.S. serve fewer than 

1,000 people. These systems are barely regulated, 

and water treatment is often minimal. Some do not 

treat at all. It should also be noted that more than 40 

million Americans draw their water from private wells; 

monitoring and treatment of this water is entirely the 

well owner’s responsibility—making private well water 

potentially the most unfit to drink. 

Bottled water: what’s in it? 

With sales increasing 400% in the last decade, today 

about one of every 15 U.S. households uses bottled 

drinking water. Americans drank about six billion liters 

of bottled water in 1988—a per capita consumption 

of 24.3 liters, almost all (97%) of which was domestic 

water. In the United States, bottled drinking water is 

considered a food and thus is regulated by the Food 
and Drug Administration (FDA) through its guidelines 

for good manufacturing practices and the same EPA 

standards as for tap water. Voluntary industry stan¬ 

dards may in some cases exceed the EPA standards. 

The FDA defines bottled water as any water “sealed 

in bottles or other containers and intended for human 

consumption.” Excluded from this category are mineral 

waters or soft drinks commonly known as soda or 

seltzer water and made by the dissolving of carbon 

dioxide in potable water. These beverages are regu¬ 

lated separately and less stringently. 

Neal Boenzi/The New York Times 

In 1990 the French manufacturer Perrier voluntarily recalled 

millions of bottles of its carbonated water because some were 

found to contain small amounts of the carcinogen benzene. 

Improperly maintained filters were to blame. 

The International Bottled Water Association (IBWA), 

a trade association representing about 90% of bot¬ 

tled water suppliers in the U.S., is more specific in 
its descriptions of bottled water. The IBWA has its 

own set of standards and labeling requirements, but 
these are strictly voluntary. According to IBWA guide¬ 

lines, bottled drinking water must be obtained from an 

approved source and must undergo minimum treat¬ 
ment consisting of filtration and ozonation (addition of 

ozone) or an equivalent disinfection process. Mineral 

water is described as containing at least 500 parts per 

million of dissolved solids. Natural water must come 

from an underground source not used for municipal 

purposes and may have no dissolved solids added 

or deleted. Spring water must flow naturally to the 

surface and meet the definition of natural water. Bot¬ 

tled well water is required to meet the definition of 

natural and, furthermore, must be extracted from an 

underground source through a man-made hole that 
taps the source. The IBWA also asks its members 

to label their products so as to differentiate between 

carbonation that comes from the same source as the 

water and that derived from another source. Many 

states enforce accurate labeling distinctions and other 

regulations similar to the IBWA’s voluntary standards; 
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the FDA, however, does not define such terms as 
natural and spring water. Interested consumers are 
advised to contact state authorities to ascertain their 

state’s regulations. Most bottled water companies, if 
requested, will send consumers an analysis of their 

water by an independent testing company. 
The consumer cannot—and should not—assume 

that bottled water is pristine. Microorganisms and 

small amounts of many organic chemicals have been 
detected in bottled water. A survey of 22 bottled wa¬ 
ters by New York state’s Health Department in the 

early 1980s found that 15 contained one or more of 
39 undesirable organic chemicals tested for. All of 

these chemicals were present in levels within EPA 

standards, however. 
In 1990 Perrier, one of the most famous of bottled 

waters, recalled all of its water from store shelves 
in the U.S. and Canada because, in spot checking, 

benzene—an organic chemical known to be carcino¬ 
genic—was detected in several lots at levels ranging 
from 12 to 22 parts per billion, exceeding the EPA 

standard (5 parts per billion) in its finished product. 
According to the French manufacturer, its water and 
the carbon dioxide used for carbonation reside sepa¬ 
rately, though nearby, in the same geologic formation. 
The gas and water are piped individually to the bottling 

plant, where they are mixed. Perrier uses charcoal 
filters to remove naturally occurring benzene from the 
carbon dioxide. The problems apparently arose be¬ 

cause these filters had not been properly maintained. 
By definition, mineral waters have very high levels of 

minerals. In some cases these minerals have included 
potentially hazardous amounts of inorganic chemicals 
such as arsenic or fluoride. (At lower levels fluoride is 

considered beneficial.) The FDA requires that labeling 
warn the consumer that the water contains excessive 

Lead in drinking water can be a 

serious health hazard, especially 

to young children. The most likely 

sources of the metallic contaminant 

are lead pipes in older buildings 

and lead solder used to join pipes in 

new construction. According to the 

Environmental Protection Agency, 

about one million U.S. schools have 

water fountains that contain lead 

components or lead-lined tanks. 

amounts of chemical substances. To be safe, mineral 
waters are best consumed sparingly and should not 

be one’s sole source of drinking water. 

Water quality: major concerns 

Truly “pure” water contains only hydrogen and oxygen. 

It is not available naturally and, except for special labo¬ 

ratory purposes, is never used. The water that is con¬ 

sumed is actually altered in a wide variety of ways— 
some harmful, some beneficial, and some affecting 

primarily taste and appearance. From this perspective, 

water quality is determined by several characteristics: 
aesthetic and physical factors, hazardous contami¬ 

nants (microbiological, inorganic, organic, and radio¬ 

active), and purposeful additives. 
Aesthetic considerations. Water’s aesthetic and 

physical factors primarily affect utilitarian and sensory 

characteristics (taste, odor, and visual appearance). 
For example, excessive iron makes water a red-brown 

color, stains plumbing fixtures and clothing, and im¬ 

parts a metallic taste, but it is not a health hazard. 
Excessive calcium and magnesium cause “hard water,” 
leading to hard white deposits in pipes, steam irons, 

and teakettles. Drinking water with a high mineral con¬ 
tent—greater than 500 mg of total dissolved minerals 

per liter—may have a laxative effect. Generally speak¬ 
ing, hard water is not considered to be a health haz¬ 

ard. Some research has even suggested that it can be 
beneficial. People who drink hard water may have less 

cardiovascular disease, for example, than those who 
drink softer water—perhaps because of the benefi¬ 

cial effects of magnesium and calcium. Corrosivity—a 
function of pH, inorganic carbonate, calcium, and total 

dissolved solids (TDS)—is another physical factor that 
in itself is not hazardous. It can have a leaching effect 

on metal pipes, however, causing toxic metals such 

Robert Kusel 



as lead and cadmium to be released into the water. 

Microbial contamination. Microbes cause more dis¬ 

ease than any other single agent found in water. In 

the U.S. a measurement system has been formulated 

to screen for the variety of waterborne pathogenic 

microbes, some of which can be technically difficult to 

detect. As an indicator of contamination, the system 

measures total conforms. (Conforms are bacteria that 

grow naturally and in great quantities in mammalian 

intestinal tracts.) Because most of the pathogenic 

microorganisms found in water are a result of fecal 

contamination, the presence of conforms has been 

used to assess the potential for other microbial con¬ 

taminants. Although the use of the total conform rule 

has greatly improved the safety of drinking water, it 

has pitfalls. For example, total conforms is not an ac¬ 

ceptable index for ruling out the presence of the para¬ 

sites Giardia and Cryptosporidium. Between 1946 and 

1980, close to 700 outbreaks of waterborne disease 

were reported in the U.S., affecting 150,000 persons 

using public water systems—and reported outbreaks 

are thought to be only the tip of the iceberg. Clearly, 

standards that rely solely on quantification of conforms 

do not guarantee that treated water is safe water. For 

this reason, new standards of treatment, to be phased 

in over the next decade, have been promulgated. 

Waterborne pathogens also get into building heat¬ 

ing, air-conditioning, and humidifying systems and are 

ultimately inhaled with air treated by such systems. 

Epidemics of legionnaire’s disease (an often fatal pneu¬ 

monia), hypersensitivity pneumonitis (an allergic pneu¬ 

monia), and humidifier fever (a flulike illness) serve to 

highlight the point that waterborne disease is transmit¬ 

ted not only by contaminated drinking water but also 

by air that has been conditioned by ventilation systems 

in which there is polluted water. 

Inorganic substances. Numerous inorganic sub¬ 

stances are found in drinking water. Lead, nitrates, 

asbestos, and pesticides serve as good examples be¬ 

cause of their prevalence and recent publicity about 

the hazards they pose. Lead has received special at¬ 

tention because of its ubiquity in plumbing fixtures and 

solder and because recent research has shown that 

very low levels of lead are toxic to a child’s developing 

brain. In the U.S. some 42 million people are thought 

to be at risk of excess lead ingestion through drinking 

water; more than 240,000 children may have suffered 

neurological damage from exposure to lead in drink¬ 

ing water. The June 1986 amendments to the SDWA 
banned from public water systems soldering materi¬ 

als containing more than 0.2% lead and pipes with a 

lead content greater than 8%. A testing program was 

recently instituted in schools throughout the U.S. to 
check for lead contamination of school drinking foun¬ 

tains and plumbing systems. 
Nitrate contamination comes primarily from fertilizer 

runoff, with additions from human and animal fecal 

contamination. Over the last two decades, studies in 

agricultural states have shown that 27 to 80% of wells 

tested exceed EPA standards of 10 parts per billion 

for nitrate. Not surprisingly, shallow wells are at great¬ 

est risk. Nitrates are a particular health risk for infants 

less than six months old. In their immature digestive 

systems, nitrate is transformed into nitrite, which re¬ 

acts with hemoglobin—the oxygen-carrying substance 

in the blood—to form methemoglobin. Methemoglobin 

binds oxygen, making it unavailable to the tissues. The 

result is a rare but potentially fatal syndrome called 

methemoglobinemia. Nitrites can react with other diet¬ 

ary substances to form nitrosamines, which are known 

animal carcinogens. Water sources, however, repre¬ 

sent only about 10% of the average daily dietary 
consumption of nitrates. 

Because asbestos cement water pipes were once 

widely used, asbestos contamination of water is com¬ 

mon. The hazards to asbestos workers of inhaling 

fibers of the mineral are well known. There is, how¬ 

ever, no firm evidence that swallowing asbestos is 

harmful. Some studies have confirmed that asbestos¬ 

laden water in showers and humidifiers might contam¬ 

inate indoor air, but the levels and character of this 

contamination probably do not appreciably increase 

the risk of respiratory diseases. The fibers released 

into the air from water are primarily short ones, be¬ 

lieved less dangerous than the longer fibers asbestos 
workers have been exposed to. 

For many decades conventional wisdom held that 

groundwater would never become widely contami¬ 

nated by pesticides because the chemical nature of 

these substances would inhibit their migration through 

soil and, furthermore, soil would act as a natural water 

purifier. Unfortunately, evidence is mounting that these 

assumptions were misguided. The EPA has reported 

that wells in 32 states have been contaminated by 

45 different pesticides. The class of pesticides most 
commonly found in groundwater is nematocides (worm 

killers), which are designed to be mobile, persistent, 

and toxic. Contamination by the nematocides EDB 

(ethylene dibromide), DBCP (dibromochloropropane), 

and aldicarb has been widely recognized. In Florida 

alone more than 1,000 wells have been shut down 

because of EDB contamination. In California traces of 

DBCP have been found in 3,500 wells, and in New 
York more than 4,000 wells on Long Island are known 

to be tainted with aldicarb. EDB and DBCP are now 

banned. Aldicarb, however, remains in use. 

Agriculture should not be singled out as the sole 

culprit in pesticide contamination of groundwater. Even 

pesticides used at home—about 7% of the total in 

the U.S.—contribute to the problem. In nonagricul- 

tural states such as Connecticut, household pesticides 

comprise about 61% of the total used; about half of 

these are applied outside, most intensively on lawns, 

and ultimately can end up in the groundwater. 
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(Left) AP/Wide World; (right) The Washington Daily News, Washington, North Carolina 

Reporters at the Washington (North Carolina) Daily News toast the announcement that the paper has 

won a 1990 Pulitzer Prize for a series of articles revealing that the local water supply had for years 

been contaminated with the deadly chemicals known as trihalomethanes. 

Organic contaminants. Natural organic chemicals, in 
the form of vegetable and animal waste, have always 
contaminated the Earth’s water. In the past 50 years, 
however, human industry has created thousands of 
new, synthetic organic chemicals, many of which have 
now begun to appear as contaminants of drinking 
water. One important group of carcinogenic organic 
contaminants is the THMs—chemical compounds re¬ 
sulting from the chlorination of water containing de¬ 
caying vegetable matter. In 1983 the EPA published a 
survey of 34 volatile organic chemicals in U.S. ground- 
water. The survey covered about 1,000 large and 
small public water systems throughout the U.S., half 
chosen randomly and half chosen because they were 
at high risk of contamination because of proximity to a 
pollution source. Organic chemicals were detected in 
17% of the randomly chosen small systems (serving 
fewer than 10,000 people) and in 28% of the larger 
systems. Of the high-risk small water supplies, 22% 
were contaminated; of the large systems, 37%. 

Nationwide, thousands of private wells in both rural 
and suburban areas have been condemned because 
dangerous organic contaminants were identified— 
sometimes only after consumers’ health was affected. 
In May 1979 the EPA found trichloroethylene, tetra- 
chloroethylene, and chloroform in two of eight munici¬ 
pal wells in Woburn, Mass. Subsequently, epidemiolo¬ 
gists determined that in the community in and around 
Woburn, 12 “excess” cases of leukemia (i.e., 12 more 
than would normally be expected) had occurred. Of 
these 12 cases, they were able to link about half to the 
ingestion of contaminated water. Although this study 
was one of the most sophisticated of its kind, not all 
researchers agreed with the analysis; the key point 

of contention is the enormous difficulty encountered 
in scientifically linking the development of cancer to 
water contaminants. 

Waterborne radon. As water percolates through soil 
and rock, it is naturally contaminated by small quanti¬ 
ties of radioactive, carcinogenic substances. In some 
cases man-made radioactive wastes can add to this 
contamination. Recently radon has achieved notoriety 
as the most important environmental carcinogen be¬ 
sides tobacco smoke. Radon does not seem to be 
hazardous when ingested; however, radon gas emit¬ 
ted from tap water becomes airborne and may be 
inhaled. The number of fatalities caused by the latter 
type of exposure—an estimated 30 to 600 deaths 
per year in the U.S.—exceeds the number caused by 
all other waterborne contaminants. Although radon is 
found in all waters, wells in New England are the most 
significantly contaminated. Large public water supplies 
are usually the least contaminated. 

Chlorine and fluoride: benefits versus risks of addi¬ 
tives. The chlorination and fluoridation of public water 
supplies have been among the most successful of all 
public health interventions to decrease disease. The 
chlorination process has greatly reduced the trans¬ 
mission of waterborne microbial diseases, and fluori¬ 
dation has led to dramatic reductions in the incidence 
of tooth decay. Nonetheless, these interventions have 
not been without risks. Chlorination has been linked 
with increases in THMs, and fluoridation can lead to 
dental fluorosis, a discoloration of the teeth. Very high 
doses (20 mg a day over two decades) can result 
in skeletal fluorosis, which leads to brittle bones. The 
EPA has set standards for the amount of THMs and 
fluoride allowed in public water supplies. 
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Fluoride is naturally present at some level in all wa¬ 
ter supplies but is artificially added to water supplies 
reaching 121 million Americans in order to raise fluo¬ 
ride levels to about one milligram per liter—the optimal 
level for preventing tooth decay while avoiding side 
effects. Another 10 million people drink water naturally 
fluoridated at about optimal levels and, in some cases, 
at a level greater than four milligrams per liter, which 
is the MCL. In setting an MCL of four milligrams per 
liter, the EPA sought to minimize health risks without 
overburdening the technical and financial capabilities 
of community water suppliers. In fact, in 1990 the EPA 
estimated that about 300 community water systems 
exceed this MCL. 

The controversy over the possible adverse effects 
of fluoridation was rekindled when it was reported that 
the results of a two-year animal study by the National 
Toxicology Program showed an association between 
the ingestion of sodium fluoride (the substance used to 
fluoridate public water supplies) and the development 
of a rare bone cancer (osteosarcoma). The report, 
which was officially released in May 1990, showed 
that some rats in the study had higher than expected 
rates of osteosarcoma. This was not seen in mice that 
ingested fluoride, however. Most scientists agreed that 
the data were insufficient to conclude that fluoridation 
threatens human health. 

Chemical pollutants: risks uncertain 
As increasingly sensitive measurement devices are 
developed, even more widespread synthetic chemi¬ 
cal contamination is likely to be found. In the EPA’s 
groundwater survey, only 1% of samples in randomly 
chosen water supplies were contaminated at levels 
higher than five parts per billion, whereas 4% of the 
large, high-risk systems were contaminated at levels 
above five parts per billion. What are the health impli¬ 
cations of contamination at these levels? The diversity 

of organic chemicals in the water supply raises the 
specter of a wide variety of health effects ranging 
from neurological damage to gastrointestinal disorders. 
Nonetheless, despite certain notable exceptions, con¬ 
tamination of water supplies by organic substances 
usually is not sufficient to cause any such illnesses. 

Public concern about chemical pollutants has tended 
to center on the risks of birth defects and cancer. 
Although conservative policymakers currently assume 
that no safe level of exposure can be established for 
any known carcinogen, this does not mean that the 
slightest exposure to a carcinogenic substance causes 
cancer in everyone exposed to it. Rather it means that 
there is some risk—beginning at what is currently con¬ 
sidered a negligible level—somewhere between one in 
100,000 to one in one million. For example, if the risk 
associated with drinking water containing benzene at 
five parts per billion is an estimated lifetime risk of one 
in 400,000, it means that one in 400,000 similarly ex¬ 
posed people will contract cancer. In comparison, the 
risk of death from being struck by lightning is one in 
30,000, in a motor vehicle accident one in 60, or from 
a lifetime in a house with four picocuries of radon (the 
level at which the EPA recommends remedial action) 
about one in 50. 

Unfortunately, the actual human risks of exposure 
to pesticides and other chemicals in the water supply 
are not well understood and cannot really be accu¬ 
rately estimated. The EPA and other scientific groups 
base their estimates of the risks on the chemical na¬ 
ture of the contaminant in question, in vitro studies, 
animal studies, and studies of inadvertent human ex¬ 
posures. Not surprisingly, risk estimates often involve 
considerable uncertainty and are frequently the focus 
of scientific controversy. Even when epidemiologists 
have associated outbreaks of cancer with commu¬ 
nity water contamination, as in the well-documented 
case of Woburn, not all scientists can agree that the 

SoPitfM 
ttOUft&E HE£E 

The possible risks of fluoridation 

have been a subject of controversy for 
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link has been conclusively demonstrated. Nonetheless, 
enough credible evidence has been gathered in both 
the laboratory and the community to prompt the EPA 
to significantly increase the regulation and monitoring 
of water supplies for organic chemicals. 

Ensuring safe water: what the consumer can do 

Careful monitoring and appropriate treatment minimize 
the health risk of water consumption. There are three 
steps one can take to ascertain the safety of tap water: 

1. Determine the source. Private well owners and 
consumers of water distributed by companies serving 
fewer than 500 people should be especially vigilant. 

2. Be alert to any changes in taste, odor, or color. 
Consumers themselves are best equipped to judge the 
aesthetic qualities of their water. Some, but emphati¬ 
cally not all, hazardous contaminants can be identified 
by the senses. For example, a sharp chemical taste or 
odor or an oily consistency should warn of the need 
for immediate water testing. 

3. Monitor the water. People who get their water 
from large municipal systems can obtain the results 
of the regular tests such systems are required by law 
to conduct. Those who drink bottled water can get 
the results of tests performed by the regulatory agen¬ 
cies responsible for monitoring these products. Some 
consumers, particularly those served by smaller public 
water systems, may want more comprehensive and 
frequent tests of their tap water than are performed 
by the local utility company. Of particular concern for 
all tap water users is lead, as household plumbing and 
old lead service pipes are the major sources of lead 
contamination. Private well owners are urged to es¬ 
tablish a monitoring program for their wells. They may 
want to follow the EPA’s testing guidelines for water 
systems serving fewer than 500 people. In general, 
a well should at least be tested for all primary and 
most secondary drinking water contaminants on com¬ 
missioning (i.e., before first use). Thereafter, testing 
for coliforms every year and comprehensive testing 
for other contaminants about every fifth year are war¬ 
ranted. Proximity to new construction sites or pollution 
sources warrants more frequent testing, focusing es¬ 
pecially on indicator contaminants, such as benzene, 
which may signal an underground gasoline tank leak. 
Only an EPA-certified laboratory should be used. Con¬ 
sumers should beware of “free” tests provided by 
companies promoting water-treatment devices. 

Home water treatment: wave of the future? 

According to a 1986 survey, about 5% of all U.S. 
households elected to use home water-treatment de¬ 
vices. Many authorities denounce this trend; in their 
opinion, water treatment is a complex, potentially risky 
operation best left to professionals. Further, because 
some suppliers of water-treatment devices use un¬ 
scrupulous tactics to convince consumers that the 

devices are necessary, some experts would prefer to 
see them banned entirely. 

Other authorities, however, see home treatment as 
the wave of the future. They point out that since less 
than 1% of water in the home is actually used for 
cooking and drinking, it does not make sense that 
ail of the water that is distributed meet the stringent 
criteria meant for culinary water. Another relevant con¬ 
sideration is that even after being centrally treated, 
water may be contaminated in the distribution sys¬ 
tem; thus, home treatment might be the only effective 
treatment. In addition, even the largest public water 
supplies are monitored only for a small percentage of 
all contaminants. The individual consumer may choose 
health or aesthetic criteria more stringent than those 
used by the water company. Thus, there seem to be 
some valid arguments both for and against the use of 
home water-treatment devices. 

Two methods of improving water quality cost little 
and can be universally recommended. One method is 
to refrain from dumping household chemicals down 
the drain. Those who have a septic system and a well 
may unwittingly be contaminating their own water by 
such practices. Persons served by municipal systems 
are only adding to the contamination of groundwater. 
(The proper way to dispose of these products is to 
take them to the nearest household hazardous waste 
dump or to call the local health department or water 
company and ask for the schedule of days on which 
household hazardous waste is collected.) It is possible 
to effectively treat tap water contaminated with lead 
and other metals from household plumbing by using 
only cold water for culinary purposes and by letting 
the water run until it reaches its coldest temperature 
before using it. 

No single water-treatment system is best for all 
homes. In selecting a system, the consumer should 
take into account environmental threats to the water, 
contaminants and aesthetic problems actually identi¬ 
fied by water testing, and personal or family goals. 
The use of a device certified by the National Sanitation 
Foundation assures the consumer that the device will 
satisfy several requirements, not the least of which is 
that the device will meet the manufacturer’s contami¬ 
nant-reduction claims. 

Finally, it should be noted that even when used as 
designed, some home water-treatment devices may 
actually degrade the safety of the water. As noted 
above, water softeners add sodium as they extract 
calcium and magnesium—possibly increasing the risk 
of cardiovascular disease. In addition, most treatment 
devices require regular maintenance to ensure their 
efficacy and to ensure that they do not add contam¬ 
inants to the water. For example, if charcoal filters 
are not regularly flushed or changed, they may add 
microbial agents and return to the water the synthetic 
organic contaminants they were intended to remove. 
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Electromagnetic Fields: 
Tempest in a Charged Teapot? 
by Michael E. Newman 

In 1894 engineers at General Electric’s Niagara Falls, 
N.Y., electrical plant threw the switch on the world’s 
first alternating current generator. At the end of a 
transmission line 42 km (26 mi) away, in Buffalo, lights 
began to hum, then suddenly shone. Accounts of the 
momentous event soon spread across the land, and 
newspapers nationwide hailed the day that the electri¬ 
fication of a nation began. 

Nearly a century later, stories about alternating cur¬ 
rent, high-voltage transmission, and the U.S. electric 
power network are again big news. The focus now, 
however, is not what electricity is doing for people 
but what it may be doing to them. In question are the 
possible health risks from exposure to the electric and 
magnetic fields generated during the transmission, dis¬ 
tribution, and use of standard household current. Pub¬ 
lic reaction has ranged from wary concern to outright 
fear, from heightened community interest to organized 
protests against a perceived health threat. In the sci¬ 
entific community, meanwhile, a stormy debate rages 
as to how the question of risk should be, whether it 
can be, or even if it needs to be answered. 

The source of concern 

What are the electromagnetic fields that have become 
such a source of concern? Unlike the direct current 
(DC) produced by batteries, the electric power that 
people use in their homes, offices, and schools de¬ 
pends on alternating current (AC). AC alternates back 
and forth 60 times each second; hence the term 60 
hertz (Hz) power. Electric and magnetic fields created 
by this 60-Hz alternating current are commonly re¬ 
ferred to together as extremely low-frequency (ELF) 
electromagnetic fields. Sixty-hertz ELF fields, as gen¬ 
erated by high-voltage power lines, are at one end 
of the electromagnetic spectrum. They are quite a bit 
lower in energy than, for example, their cousin, AM ra¬ 
dio waves (106 Hz), classified as very high-frequency, 
and considerably lower than their distant relative at the 
opposite end, X-rays (1018 Hz), classified as extremely 
high-frequency. In fact, even the naturally occurring 
fields along the Earth’s surface are stronger than 
60-Hz fields. 

At low frequencies (i.e., below 300 Hz), the electric 
and magnetic portions of electromagnetic fields act 
independently. The electric portion results from the 
strength of an electrical charge and is proportional to 

the amount of voltage present. Therefore, high-voltage 
sources such as transmission lines produce more in¬ 
tense fields than low-voltage household appliances. 
The magnetic portion, on the other hand, arises from 
a charged motion that creates a magnetic attraction 
and strengthens as current strength increases. A hair 
dryer operated on its “high” setting (which draws a lot 
of current) generates a greater magnetic field than it 
does when run at low heat. An electrical device that 
is plugged into a wall socket and activated generates 
both electric and magnetic fields. If the device is turned 
off and left plugged in, only the electric field remains 
(because no charges are in motion). Both fields are 
strongest at the socket; the greater the distance gets 
from the source, the weaker the fields. 

The particular sources that have raised concern 
are overhead power lines near people’s homes as 
well as such commonly used household appliances 
as electric stoves, refrigerators, televisions, computers 
and video display terminals, electrically heated water 
beds, and electric blankets. The latter have received 
much of the media’s attention in the reporting about 
electromagnetic fields because electric blankets ex¬ 
pose sleepers to a substantial ELF field over relatively 
long periods of time—i.e., all night—and because the 
user has intimate contact with the source. 

The start of a controversy 

Before the late 1970s, the main public outcries heard 
about power lines were complaints about their ugliness 
or how their proximity to homes wreaked havoc with 
television or radio reception. Potential health hazards 
from associated ELF fields were generally dismissed 
by scientists and medical experts alike. Extremely low- 
frequency fields, it was believed, could not damage 
human cells because they did not possess enough 
energy to break molecular bonds (as can X-rays) or 
produce damaging heat (as can microwaves). 

Then in 1979 an independent epidemiological study 
by psychologist Nancy Wertheimer and physicist Ed¬ 
ward Leeper shattered the calm. Looking at reported 
deaths from childhood cancers in the Denver, Colo., 
area during the years 1950 to 1973, the pair de¬ 
termined that many young cancer victims resided in 
homes that were close to electrical transformers, dis¬ 
tribution lines, and outside wiring that they classified 
as having a “high-current configuration.” In their study 
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Wertheimer and Leeper reported that leukemias, lym¬ 
phomas, and cancers of the central nervous system 
had occurred two to three times more often in chil¬ 
dren living in such “high-current” homes. Publication of 
this unprecedented finding brought immediate media 
attention, public concern, and scientific skepticism. 

Chief among the complaints leveled against the re¬ 
searchers was the nature of their wire-coding system. 
They had not taken measurements of the ELF fields 
inside the homes where the cancer victims had lived. 
Rather, they measured outside wiring sources, rated 
as low, medium, or high current; these measures 
were then used as a “surrogate” measure of the field 
strengths inside residences. 

Critical epidemiologists also found another problem 
with the study: it was not “blind.” In other words, in 
deriving their measurements Wertheimer and Leeper 
knew which houses had been homes of leukemia pa¬ 
tients, and that may have biased the assignments of 
the “high-current” label. Other researchers decried the 
lack of contact with relatives of leukemia victims. They 
suggested that interviews with parents and siblings 
might have turned up other causal factors, such as a 
family history of the disease, maternal X-rays during 
pregnancy, life-style factors, or chemical exposures. 

Despite the obvious flaws in this initial investigation, 
ELF fields were firmly entrenched in the public’s mind 
as “a suspected cancer agent.” A major controversy 
over the real relationship of ELF fields to cancer—and 
to human health in general—had begun. 

More research, more debate 

The last decade has seen at least seven attempts to 
support or refute the correlation with childhood cancer 
shown by the Denver investigation. Two epidemiolog¬ 
ical studies, one in Rhode Island (1980) and the other 
in Yorkshire, England (1985), found no association be¬ 
tween leukemia incidence and estimated exposure to 
ELF fields (however, Wertheimer and Leeper claim that 
their own analysis of the Rhode Island data “produced 
a statistically significant, though weak, association”). 
A Swedish study (1986), on the other hand, reported 
that cancer cases were twice as likely in homes 
where a higher “front-door measurement” of electric 
and magnetic fields had been recorded. Four other 
studies found a slight but not a statistically significant 
correlation, and one study gave ambiguous results. 

Perhaps the most important and reliable of the post- 
Wertheimer and Leeper studies was the one com¬ 
pleted in 1986 by a team headed by David Savitz, an 
epidemiologist from the University of North Carolina. 
Commissioned as part of the New York State Power 
Lines Project (a $5 million research program to look 
into the biological effects of power-line fields), the 
study again looked at childhood cancers in the Den¬ 
ver area, but Savitz sought to correct methodological 
flaws of earlier studies. The study replicated the wire 

codes used in the Wertheimer and Leeper investiga¬ 
tion, but those who did the coding were blind to the 
health status of exposed children. Family interviews 
and actual exposure measurements of magnetic fields 
were taken in about a third of the cases examined. 
The results showed a 1.4 to 2 times greater asso¬ 
ciation between childhood leukemia and high-current 
homes. Savitz estimated that the cancer risk to a child 
exposed to such ELF levels might be 50% greater than 
in the normal population. Proponents of the ELF field- 
cancer link immediately hailed the work as vindication 
of Wertheimer and Leeper’s conclusions. According 
to one researcher in the field, as a result of Savitz’ 
findings “the interest of electric utility companies in 
ELF health effects went from very low to very high." 
Savitz himself, however, stressed that while his study 
appeared to show an association between higher 
childhood cancer risk and increasing exposure to ELF 
fields, it was only with wire codes (a “surrogate” mea¬ 
surement of ELF field intensity) and did not prove that 
electromagnetic fields cause cancer. 

Many scientists refute even Savitz’ evidence, saying 
it does not correlate with incidence (the actual num¬ 
bers of cases diagnosed) of childhood leukemia. They 
contend that there has been an enormous increase 
in the consumption of electric power over the last 
30 years but leukemia incidence rates have remained 

Electric power travels to consumers from a generating plant 

via transmission and distribution lines. Typically, magnetic 

fields are strong in houses that are near (1) high-voltage 

transmission lines, (2) primary distribution wires conveying 

high current from substations, and (3) secondary distribution 

wires originating from a transformer and carrying current for 
more than a half dozen homes. 
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stable. This is not what one would be seeing if ELF 
field exposures were having a major effect. 

While camps on both sides of the ELF field contro¬ 
versy continue battling for acceptance of their views, 
the U.S. Environmental Protection Agency (EPA) has 
joined the fray. In its June 1990 report, “An evaluation 
of the Potential Carcinogenicity of Electromagnetic 
Fields,” the agency said that numerous epidemiologi¬ 
cal studies of children and workers exposed to ELF 
fields “show a consistent pattern of response which 
suggests, but does not prove, a causal link” with 
leukemias, lymphomas, and cancers of the central 
nervous system. The report’s authors also determined 
that ELF fields could not yet be characterized as 
a carcinogen because “the interaction between ELF 
fields and biological processes leading to cancer is not 
understood." 

A study that is presently being conducted may pro¬ 
vide a better assessment of risk. The new study is 
a collaborative effort of the National Cancer Institute 
(NCI) and the Children’s Cancer Study Group (CCSG) 
as part of the latter’s large-scale investigation of all 
possible risk factors for childhood leukemia. The NCI- 
CCSG subjects will be registered soon after their dis¬ 
ease has been diagnosed. This will permit extensive 
measuring of exposures to all risk factors, includ¬ 
ing ELF fields, within the actual environments of the 
children (their homes, play areas, schools, day-care 
centers, and so forth). Detailed family interviews will 
also be conducted. The NCI-CCSG epidemiological 
investigation will be carried out over five years and 
aims to study about 1,000 children who develop acute 
lymphocytic leukemia. 

Adult health risks 

In 1982 Wertheimer and Leeper were also the first 
to report an association between adult cancers and 
residential wiring configurations. They found a strong 
correlation between “high-current homes” and cancers 
of the nervous system, uterus, and breast. Again, 
however, as with their 1979 childhood leukemia study, 
their methodology came in for heavy criticism; other 
researchers pointed out that they did not look for 
potential confounding factors (life-style, exposure to 
chemicals, and so forth), nor were exposure levels 
assigned blindly. 

In 1987 epidemiologist Richard Stevens at Battelle 
Pacific Northwest Laboratories in Richland, Wash., 
measured ELF fields in and around the homes of 
adult leukemia patients and then found similar levels 
in the residences of control subjects. This indicated 
that there was no association between field expo¬ 
sure and the cancer. An earlier English study (1983) 
of leukemia mortality in homes near power lines had 
reached the same conclusion. A study conducted by 
Susan Preston-Martin, an epidemiologist at the Univer¬ 
sity of Southern California, looked at electric blanket 

Barbara Whitney 

Several studies have linked electric blanket use to adverse 

health effects. Electric blankets have been a source of 

considerable concern because sleepers are in direct contact 

with a constant and substantial ELF field over a long period. 

use and also found no connection between ELF fields 
and adult leukemias (1988). 

Prior to 1989 about 20 studies had looked for 
a link between adult cancers—particularly leukemia 
and brain cancer—and occupational exposure to ELF 
fields. Most of the research efforts examined the can¬ 
cer rates of electrical workers. Taken together, the 
results of the multiple studies indicated only a small 
positive association or no association. 

In November 1989, however, epidemiologist 
Genevieve Matanoski of Johns Hopkins University, 
Baltimore, Md., reported a rate of cancer among 
4,500 New York telephone cable splicers nearly two 
times greater than that in the general population. Her 
findings rocked the traditional scientific view of “harm¬ 
less” ELF fields for at least two reasons: epidemiol¬ 
ogists had already acknowledged the soundness of 
her experimental design and, perhaps more important, 
Matanoski had previously been a skeptic of the ELF 
field and cancer connection. 

Possible ELF field health effects other than cancer 
have also been investigated. A 1986 Wertheimer and 
Leeper investigation indicated that expectant mothers 
who often used electric blankets or heated water beds 
had more miscarriages, longer gestations, and infants 
with lower birth weights than nonusers. Another study 
conducted by epidemiologist Michele Marcus of New 
York’s Mount Sinai School of Medicine is currently 
looking at the health of 8,000 women who use video 
display terminals. Experiments with animals and human 
volunteers have suggested that ELF fields may affect 
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learning ability, hormone regulation, bone growth, re¬ 
sponse to stress, and circadian rhythms (the internal 
mechanisms that synchronize daily functioning). 

Laboratory investigations 

Nonepidemiological findings, based on “bioelectromag- 
netic” experiments that look at ELF field effects on 
cells, have produced nearly as much controversy as 
epidemiological studies. W. Ross Adey, a physician- 
researcher at the Veterans Administration Medical 
Center in Loma Linda, Calif., is perhaps the chief 
proponent of this bioelectromagnetic form of experi¬ 
mentation. Adey has examined separately the effects 
of both cancer-promoting substances and ELF fields 
on cells and discovered certain common factors. For 
example, he has found that growth enzymes such as 
ornithine decarboxylase, which are seen at increased 
levels in tumor cells, also increase in cells receiv¬ 
ing electrical stimulation. Adey and other bioelectro¬ 
magnetic researchers contend that this indicates ELF 
fields may also be promoters of cancer. They hy¬ 
pothesize that ELF fields may be interfering with 
the way cellular instructions for coding amino acids 
and proteins are transmitted—i.e., cells might mistak¬ 
enly overproduce, underproduce, or eliminate enzymes 
(proteins that carry out cell functions), thereby affect¬ 
ing tumor growth. 

Recent work by cell biologist Reba Goodman at 
Columbia University, New York City, appears to sup¬ 
port the proposed mechanism of ELF fields disrupting 
the biological chain of command. She has shown 
that 60-Hz electric fields produce varying levels of 
proteins, different rates of protein production, and dif¬ 
ferent molecular weights for proteins. Such findings, 
according to researcher Indira Nair at Carnegie Mellon 
University, Pittsburgh, Pa., suggest that the traditional 
reasoning—that ELF fields cannot break chemical 
bonds and therefore cannot cause genetic changes— 
now needs rethinking. 

Another long-cherished argument minimizing the 
danger from ELF fields has also come under fire. 
Many scientists contend that natural heat disturbances 
within living cells are greater than any caused by low- 
level electromagnetic radiation; therefore, little harm 
can befall the cell from exposure to ELF fields. How¬ 
ever, James Weaver of the Massachusetts Institute of 
Technology and R. Dean Astumian of the U.S. National 
Institute of Standards and Technology, Gaithersburg, 
Md., recently calculated that heat variations within cells 
do not always override the impact of ELF fields. Their 
study also found that enzymes and other molecules 
embedded in the outer membrane of cells were more 
vulnerable to weak fields than had been previously 
believed. 

Others, including physicist Robert Adair of Yale Uni¬ 
versity, remain critical of lab-induced ELF field effects. 
Adair has become one of the nation’s most outspoken 

opponents of all ELF field research and has stated 
that “anyone who would believe that electromagnetic 
fields could promote cancer would believe in perpet¬ 
ual motion or cold fusion.” Adair furthermore argues 
that bioelectromagnetic studies fall into what he calls 
“aberrant science”; i.e., work involving difficult experi¬ 
ments that produce marginal data that are rarely re¬ 
producible. Moreover, argues Adair, the results do not 
increase proportionally when the factor under study 
increases. He says the effects being seen in the lab¬ 
oratory studies of ELF fields are at levels many times 
smaller than the natural electromagnetic fields already 
present in cells. 

Critics of lab studies further contend that the ef¬ 
fects being investigated can be so subtle that even 
slight alterations in the experimental conditions can 
alter findings. Another point stressed is that signifi¬ 
cant ELF field damage may occur only after years of 
cumulative dosage. Proponent Adey has suggested 
that ELF fields may produce “on-and-off effects” on 
various aspects of cell functioning that would result 
in long-term health problems not discernible in short¬ 
term laboratory-based experiments. 

Public electrophobia? 

While the scientists remain split on whether ELF fields 
pose a real threat to human health, the public is react¬ 
ing more and more as if the danger has been proved. 
A number of examples in the past year can be pointed 
to as evidence. Two New Jersey housewives, for 
example, formed a citizen’s action group to combat 

After several disturbing reports about risks of ELF field 

exposure were released in June 1989, a Florida judge ruled 

that part of an elementary school’s yard would be off limits 

to children because of its proximity to overhead cables. 
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plans of the local utility company to run high-voltage 
transmission lines through their neighborhood, while in 
Florida a judge ruled that students at a Boca Raton- 
area elementary school could not play in a major por¬ 
tion of their school yard because of nearby power ca¬ 
bles. In British Columbia a Canadian electric company 
attempted to quell public protests by offering to buy 
homes along a new 145-km (90-mi) power line under 
construction. The plan backfired, however, and the 
resulting outcry halted work on the line. In Fremont, 
Calif., the City Council passed a law requiring that po¬ 
tential buyers of homes adjacent to overhead power 
lines be warned of possible health hazards. By mid- 
1990 seven U.S. states had established “acceptable 
standards” for electric field strengths from transmis¬ 
sion lines, and one state, Florida, also set limits for 
magnetic fields. Another indication of public alarm is 
that at least one enterprise now advertises and sells 
a product for testing home safety: its Safe Meter is 
designed “for people with children, pregnant women, 
house buyers, computer operators, or those living near 
power lines, or underground wiring.” The device sells 
for “only” $145. 

Why the sudden alarm? Although the research had 
been under way for over a decade, the public generally 
did not hear of it until June 1989, when the congres¬ 
sional Office of Technology Assessment (OTA) issued 
a background paper that had been prepared by a 
research team in the department of engineering and 
public policy at Carnegie Mellon University. The team 
reviewed the scientific literature on ELF fields and 
concluded that although the evidence of health effects 
was not clear-cut, Americans should practice “prudent 
avoidance” in dealing with fields in and around their 
homes. Among the panel’s recommendations were 
that people avoid use of electric blankets (they rec¬ 
ommended that those wanting a warm rest “preheat 
the bed, turn off the blanket, pull the plug, and store 
the blanket away before going to sleep”), that utility 
companies route new power lines away from residen¬ 
tial areas, and that manufacturers design household 
appliances with greatly reduced ELF fields. The report 
also recommended that new research be carried out 

| into whether electromagnetic fields affect the cellular 
interaction in the brain and nervous system—which 
normally utilize low-frequency fields for sending mes¬ 
sages through the body. 

Published almost concurrently with the OTA report, 
and probably the most provocative spur for alarm, 
was the first of three investigative articles in The 
New Yorker magazine by environmental writer Paul 
Brodeur. The series chronicled the “pioneering” studies 
of Wertheimer and Leeper, Savitz, Adey, and other 
ELF field scientists, strongly bemoaning the dearth 
of research funds available for their work. Brodeur 

i pointedly accused governmental agencies and utility 
companies of cover-ups. His series was subsequently 

expanded into a best-selling book titled Currents of 
Death: Power Lines, Computer Terminals, and the At¬ 
tempt to Cover Up Their Threat to Your Health. 

The escalation of the public’s “electrophobia” 
prompted Peter Huber of the Manhattan Institute to 
write, in an editorial published in the Sept. 4, 1989, 
issue of Forbes, that “a nation of hypochondriacs is 
now developing a phobia toward technology worthy of 
a primitive time.” 

Can it be said at present that extremely low- 
frequency electromagnetic fields are harmful to hu¬ 
man health? Is the public’s fear justified? An article 
on electromagnetic radiation in homes in the Dec. 16, 
1989, issue of the British Medical Journal concluded: 
“There is no firm evidence that domestic exposure to 
electromagnetic fields harms health. But, on the other 
hand, neither is there any good evidence to calm public 
fears generated by scare stories in the press.” Clearly 
the jury is still out—and it may be quite some time 
before a firm verdict comes in. 

As with most scientific controversies, lack of ade¬ 
quate funding is the chief complaint among those at¬ 
tempting to study the missing link between ELF fields 
and health effects. Proponents of ELF field research 
claim that a concentrated, well-funded effort could 
erase much of the ambiguity and derive solid answers 
within five years. One group that believes that its 
current research efforts will resolve ambiguities is the 
Electric Power Research Institute (EPRI), Palo Alto, 
Calif., an organization that conducts technical studies 
and development programs for the U.S. electric utility 
industry. EPRI’s stated goals are threefold: promoting 
more epidemiological research, improving the quality 
of exposure measurements, and intensifying basic sci¬ 
ence investigations, both cellular and animal. With a 
1990 research budget of $6 million, EPRI supported 
nearly one-half of the world’s electromagnetic field 
studies. Critics of the organization, however, say that 
any findings from EPRI-supported studies should be 
suspect because of the institute’s ties to the electric 
power industry. 

If, ultimately, a health hazard is proved, the eco¬ 
nomic and social impact will be devastating. Appliances 
will have to be discarded and new ones designed to 
replace them. Power lines will have to be moved or 
buried underground. In essence, the entire industrial¬ 
ized world will have to be rewired. 

For now, until the ambiguities are resolved, what 
should people do? The March 1990 issue of the Har¬ 
vard Medical School Health Letter suggested that “the 
very cautious may wish to unpack grandma’s quilt, 
turn off the television, and curl up with a good novel 
or seed catalog.” Most experts, however, would say 
that people should concentrate on known risks such 
as smoking, cholesterol, and stress—things they can 
do something about while they wait to learn the truth 
about ELF fields. 
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Genetics 
In the past decade the development of powerful new 
analytic tools has quickened the pace of discov¬ 
ery in genetics and enabled biologists to undertake 
the herculean task of identifying every human gene 
and locating the position of each on the appropri¬ 
ate chromosome. An abundance of new strategies 
for combating hereditary disease has also begun to 
emerge. Some surprising recent findings have called 
into question long-accepted principles of genetics and 
will undoubtedly influence the future course of clinical 
experimentation. 

In the meantime, teams of researchers in labora¬ 
tories around the world are continuing to search for 
the genes responsible for specific hereditary diseases. 
The most notable recent success in this effort was 
announced in July 1990; two groups of scientists, one 
at the University of Michigan and the other at the 
University of Utah, independently identified the gene 
that causes neurofibromatosis, a potentially disfiguring 
nervous system disease. The discovery was the culmi¬ 
nation of an intensive three-year search, which in 1987 
had narrowed the site of the gene to chromosome 17. 
An interesting feature of the newly discovered gene 
is that it contains within it three smaller genes, which 
may or may not play a part in the development of the 
disease. Researchers were optimistic that the identi¬ 
fication of the neurofibromatosis gene would lead to 
more accurate diagnosis of the disorder, which varies 
widely in clinical manifestations and severity. 

The genome project 

On Oct. 1, 1989, the Human Genome Initiative was 
officially inaugurated, with the expressed goal of identi¬ 
fying each of the approximately 100,000 human genes 
as well as the 3 billion pairs of nucleotides, or bases, 
that constitute DNA, the genetic material of a typical 
human cell. Scientists working on the project, a joint 
effort of the U.S. National Institutes of Health (NIH) 
and the Department of Energy, have devised strate¬ 
gies for creating the two types of maps, genetic and 
physical, needed to attain their goal. A genetic map 
is a relative one on which genes associated with dis¬ 
eases or physical traits are assigned to locations on 
chromosomes on the basis of how frequently they are 
inherited together; two genes are said to be one “centi- 
morgan” apart if they are separated 1 % of the time in 
each generation. A physical map displays the absolute 
distances between two genes in terms of the number 
of base pairs that lie between them. One centimorgan 
is estimated to be about one million base pairs. 

To expedite genetic mapping, a steering committee 
decided to create an index map by identifying markers 
spaced 10 to 15 centimorgans apart. Their immediate 
goal is to complete the index map by 1992; known 
and newly discovered genes will be affixed to stations 

between the markers. The committee expects to have 
a genetic map with markers spaced two centimorgans 
apart by the end of 1995. 

Several recently developed techniques are expected 
to facilitate physical mapping. One of the most im¬ 
portant is the use of unique stretches of DNA, which 
occur every few hundred base pairs, as physical sign¬ 
posts. The linear sequence of the bases in these DNA 
segments can be determined, and the sequence it¬ 
self represented by an alphabetical designation such 
as AGTAGC (the letters stand for the names of 
the bases—adenine, guanine, thymine, and cytosine). 
These segments are known as sequence-tagged sites, 
or STSs. By identifying STSs within the markers on a 
genetic map, the researchers can create links between 
the genetic and physical maps. Other techniques being 
used to aid in physical mapping include polymerase 
chain reaction, or PCR, and harnessing yeast cells to 
replicate longer stretches of DNA than is possible with 
bacterial cells. 

PCR: “copying machine” for the laboratory 

The accelerating rate of genetic discovery owes much 
to the development of the technique known as poly¬ 
merase chain reaction, a process for amplifying spe¬ 
cific DNA sequences. Developed in the mid-1980s 
by scientists at Cetus Corp., a biotechnology firm in 
Emeryville, Calif., PCR essentially constitutes a bio¬ 
chemical equivalent of the office copying machine, hav¬ 
ing the capacity to create millions of identical copies 
of a given DNA sequence within a matter of hours. 

Taking a cue from the natural DNA replication pro¬ 
cess, the Cetus researchers discovered a way to 
commandeer the cell’s own duplicating equipment to 
reproduce genes at will. DNA is composed of two 
strands of nucleic acid molecules, intertwined in the 
distinctive ladderlike structure called the double he¬ 
lix. Central to DNA replication is an enzyme called 
a polymerase, which uses each strand of the double 
helix as a template upon which to construct a comple¬ 
mentary DNA strand. Although the enzyme normally 
replicates an entire DNA molecule, and thus copies 
a cell’s entire genetic complement, the PCR process 
restricts the duplicating activities to a particular region 
of interest. The enzyme is directed to a tiny segment 
of the chromosome by chemical primers—pieces of 
synthetic DNA that mimic the sequences at both ends 
of the target region and act as stop and start signals 
in the duplication process. When the primers and the 
polymerase are added to a sample of DNA in a closed 
container and subjected to alternate heating and cool¬ 
ing, two cycles, or rounds, of copying take place. In 
the first round, duplication proceeds from each primer 
to the end of the molecule. In the second round, only 
the region shared by the two copies created in the first 
round—the target region—is duplicated. From that 
point duplication proceeds exponentially, with each 
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Doctors at the Genetics and IVF 

(In Vitro Fertilization) Institute in 

Fairfax, Virginia, observe a test 

that looks for the genetic defect 

responsible for most cases of cystic 

fibrosis (CF). The procedure was 

made possible by the identification 

in August 1989 of the mutation 

that causes about 75% of CF cases. 

Because the new test can identify 

only 75% of CF carriers—and 

fewer than half of the couples likely 

to have an affected child—many 

experts feel it should be offered 

only to those with a family history 

of the disease. 

newly created DNA strand serving as a template in 
the next cycle. Within seconds, 8 strands become 16. 
In the blink of an eye, 16 are 32. By the end of 30 
cycles, the DNA segment between the primers has 
been amplified a billionfold. 

Because PCR makes it possible to locate a given 
gene in a sample as small as a single cell, it has 
myriad uses in human genetics. It has emerged as a 
valuable tool in prenatal diagnostics, enabling techni¬ 
cians to identify the defects responsible for hereditary 
disease in cell samples taken from chorionic villi, which 
are filamentous projections of the fetal membrane. 
PCR has also been used to amplify specific regions 
of chromosomes implicated in genetic diseases and in 
certain forms of cancer. Scientists studying the early 
stages of infection in AIDS have employed PCR to 
identify the human immunodeficiency virus in persons 
who, although infected, have not yet begun to produce 
antibodies to the virus. 

Cystic fibrosis: to screen or not to screen? 

Screening for carriers of cystic fibrosis (CF) emerged 
as a controversial issue in 1990. The identification 
in August 1989 of the gene mutation responsible 
for most cases of the disease enabled scientists to 
quickly develop a commercially available test capable 
of detecting the mutation in human blood cells. The 
test identifies a defect in the gene that encodes a 
protein called the cystic fibrosis transmembrane con¬ 
ductance regulator (CFTCR). In its normal version, this 
protein regulates the passage of chloride ions across 
the membranes of cells lining the lungs, pancreas, 
and intestines, thus diluting mucus secreted by these 
cells. Defects in the gene result in a protein that is 
incapable of regulating chloride transport, causing the 
production of mucus that is unusually thick and vis¬ 
cous. In people with CF this extremely heavy mucus 

blocks passages in the airways and digestive organs, 
impeding breathing and metabolism. Because the mu¬ 
cus also harbors pathogens, CF patients are prone to 
infection and generally die in young adulthood. 

People who inherit one copy of the normal gene 
and one copy of a defective gene are classified as 
carriers; they do not have the disease but are capable 
of transmitting the gene to their children. People who 
inherit two copies of the defective gene are inevitably 
affected. 

Although within the Caucasian population one per¬ 
son in 20 has a mutation in the CFTCR gene, only 
70-75% of those carrying mutations have the spe¬ 
cific mutation that researchers identified in 1989. It is 
estimated that scores of other mutations (dozens of 
which have already been identified) account for the 
other 25-30% of defective CFTCR genes. Thus, the 
available screening test, which is based on the only 
known mutation, would identify only about 75% of 
CF carriers and fewer than half of the couples in the 
general Caucasian population who are likely to give 
birth to a child with CF. Many people who are carriers 
would have false-negative test results and would thus 
be falsely reassured that their offspring were safe from 
the disease. Because of this limitation in the effective¬ 
ness of available screening tests, a panel convened by 
the NIH in February 1990 advised against use of the 
screening test on people who have no family history 
of the disease, a recommendation that was also en¬ 
dorsed by the American Society of Human Genetics. 
Nonetheless, geneticists at several institutions agreed 
to offer the test, which costs from $150 to $200, to 
anyone who wanted it. 

Gene therapy: first steps 

In March 1990 researchers at the NIH applied for 
permission from the institute’s Human Gene Therapy 
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Subcommittee to make the first attempt to correct a 

genetic deficiency by altering the genes of a human 
being. The researchers, W. French Anderson and R. 
Michael Blaese, sought permission to treat 10 children 

who have the congenital immune disease known as 

adenosine deaminase (ADA) deficiency. Because their 

white blood cells fail to produce ADA, an enzyme vital 
to the functioning of the immune system, individuals 
with the disorder usually die of infection in infancy or 

childhood. A Texas youngster with ADA known in the 

media as David, the ‘‘bubble boy,” survived to the age 
of 12 but spent his entire life in a germ-free environ¬ 

ment that was enclosed in plastic. 
Under the research protocol presented to the NIH 

committee, the researchers plan first to remove some 
of the patients’ circulating T lymphocytes (also called 

T cells), the white blood cells that mastermind the 
immune response, and infect them with retroviruses in 
which some of the viral genes have been replaced with 
the ADA gene. The virus will present no danger to the 

host cell, however, because the genes that enable it 
to reproduce will have been removed. The genetically 

altered virus will nonetheless be capable of integrat¬ 
ing the ADA gene into the genome of the cell. Ear¬ 
lier experiments in nonhuman primates have indicated 

that lymphocytes treated in this way produce ADA in 
amounts large enough to improve immune function. 

The next step in the proposal calls for growing 

these genetically altered T cells in a laboratory culture 
in the presence of a growth factor that would enable 

them to multiply rapidly. After the cells are tested to 
determine whether they are indeed producing ADA, 
they will be transfused back into the patients. Because 

T cells live only a few months, the procedure will have 
to be repeated several times a year. 

This protocol represents a significant departure from 
the more ambitious gene therapy technique that An¬ 
derson and other researchers had once envisioned for 
treating ADA deficiency and other genetic disorders 
affecting the lymphocytes. The earlier proposals cen¬ 
tered around inserting normal copies of the defective 
genes into stem cells—immature blood cells that dif¬ 

ferentiate into red cells and white cells. Patients would 
then undergo bone marrow transplants in which their 
stem cells would be replaced with genetically altered 
stem cells. Theoretically, the transplanted cells would 
repopulate the marrow, creating a self-sustaining sup¬ 
ply of white blood cells bearing the normal gene. 
This technique, however, proved to be disappointing 
in the test tube as well as in animal experiments. 
Researchers found it hard to isolate stem cells, which 
are notoriously difficult to distinguish from other blood 
cells. Moreover, even when they succeeded in im¬ 
planting the target gene in stem cells, the cells either 
did not produce the desired protein in cell cultures or 
could not sustain production of the protein once they 
were infused into animals. 

Like Anderson and Blaese, other teams of re¬ 

searchers have also decided to pursue more limited 
approaches to gene therapy, narrowing their sites to 

the single organ or system most drastically affected 

by a specific disease. One such group is headed by 
Francis Collins of the University of Michigan, a member 

of the team that identified the CF gene. Collins has 

suggested that one way to treat the disease may be 
by disabling retroviruses, arming them with the normal 

gene, and suspending them in solutions that would be 

atomized into the lungs. He theorizes that the viruses 
would invade the epithelial cells lining the lungs, de¬ 

positing the normal genes in the process; if the viruses 

were able to insert the gene into even a fraction of 
the lung cells, enough of the normal protein would be 

produced to alleviate the symptoms of the disease. 
Another investigator, Ronald G. Crystal of the Na¬ 

tional Heart, Lung, and Blood Institute, has proposed 
a similar approach to the treatment of alpha-1 antitryp¬ 

sin deficiency, another genetic disease affecting the 
lungs. The disorder is characterized by the absence of 

an enzyme that protects lung tissue from the effects of 

another natural enzyme, neutrophil elastase, which is 
excreted by white blood cells. People who have alpha-1 

antitrypsin deficiency often develop emphysema when 

neutrophil elastase damages the alveoli, the small sacs 
in the lungs where gas exchange takes place. Crystal 

postulates that inserting the alpha-1 antitrypsin gene 
into alveolar cells could produce enough of the enzyme 

to arrest the progression of emphysema. 

Mendel confounded: new forms of inheritance 

Recent findings have shed new light on the inheritance 

of certain traits and disorders that scientists had not 
been able to explain by classical Mendelian principles 
of inheritance. Previously it had been believed that all 

of a cell’s basic genetic material was contained within 
the nucleus of the cell. In the early 1980s, however, 

scientists discovered that the mitochondria, bodies 
within the cell that provide chemical energy for cellular 
functions, house a separate set of genes that regulate 

mitochondrial functions. A team of geneticists, led by 
Douglas Wallace of Emory University, Atlanta, Ga., 

has identified each of the mitochondrial genes and has 
associated them with disorders once assumed to be 
caused by defects in nuclear genes. 

Diseases caused by mitochondrial DNA usually af¬ 
fect the muscular or nervous systems. Because mito¬ 

chondria, like the X (female) chromosome, are inherited 
exclusively from the mother, diseases resulting from 

defects in mitochondrial DNA were originally thought 
to be X-linked disorders. Yet geneticists were un¬ 
able to explain why, unlike typical X-linked disorders, 

which occur more frequently in males, certain appar¬ 
ently X-linked disorders were distributed evenly among 
males and females. Because many of these diseases 

involved malfunctions in nerve and muscle cells, both 
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of which are rich in mitochondria, Wallace and his 

colleagues began to search the mitochondrial genome 

for probable causes. They were able to establish links 

between such diseases as Leber’s hereditary optic 

neuropathy—a syndrome characterized by muscular 

deterioration and loss of vision—and MERRF (myo¬ 

clonic epilepsy and ragged-red fiber disease—charac¬ 

terized by frequent seizures and degeneration of nerve 

tissues and heart and skeletal muscle) and defects in 

mitochondrial genes. They postulate that other neuro¬ 

muscular disorders may be due to a combination of 

defects in both mitochondrial and nuclear genes. 

Still other diseases with inheritance patterns that 

appeared to defy the rules of Mendelian genetics have 

been found to be explained by another recently discov¬ 

ered phenomenon—genetic imprinting. When genetic 

imprinting comes into play, a gene inherited from the 

mother may be expressed differently from an identical 

gene inherited from the father. 

Evidence of imprinting was first reported in 1984 

by M. Azim Surani of the AFRC (Agriculture and Food 

Research Council) Institute of Animal Physiology and 

Genetics Research, Cambridge, England, and Davor 

Solter of the Wistar Institute, Philadelphia. Using a 

just-fertilized mouse egg, in which the DNA from egg 

and sperm had not yet fused into a complete nucleus, 

the researchers replaced the nuclear material provided 

by the sperm with that from another egg, creating an 

embryo with a sole parent—a female. They repeated 

the procedure using another newly fertilized egg, this 

time replacing the egg’s contribution to the nucleus 

with that of the sperm to create an embryo with a 

single, male parent. Both embryos were implanted in 

the uterus of a pregnant female mouse, but neither 

survived. The placenta of the first embryo failed to 

develop; in the second the placenta flourished, but the 

embryo failed to develop. On the basis of these exper¬ 

iments, the researchers concluded that the maternal 

and paternal genetic contributions are not functionally 

identical and that both are essential for normal growth 

and development. 
Geneticists have since found evidence that a similar 

difference between maternal and paternal contribu¬ 

tions comes into play in humans when a certain region 

of chromosome 15 is deleted. If the deletion occurs 

on the maternally inherited chromosome, the child will 

have Angelman’s syndrome, which is characterized by 

muscle spasticity and uncontrollable bouts of laughter. 

However, when the same region of the paternally in¬ 

herited chromosome 15 is deleted, the child will have 

Prader-Willi syndrome, a disorder in which the indi¬ 

vidual is lethargic and overeats compulsively. Some 

geneticists postulate that imprinting may play a part in 

other inherited disorders, such as Huntington’s disease 

and, possibly, fragile-X syndrome, that vary in char¬ 

acter or severity from one individual to another. The 
exact mechanism of imprinting has yet to be identified. 

Role of genes in carcinogenesis 
In 1989 and 1990 oncologists and geneticists alike 

continued to examine the mechanisms of genetic 

transformation involved in carcinogenesis, the process 

whereby a normal cell is transformed into a malignant 

one. As researchers identified an increasing number of 

genes as oncogenes (genes that cause cancer when 

inappropriately activated) and antioncogenes (genes 

that cause cancer when inappropriately deactivated), 

they also were becoming slightly uneasy with both of 

these terms. It was becoming increasingly apparent 

that the genes implicated in the multistage process 

of carcinogenesis are simply genes for normal cellu¬ 

lar proteins that are somehow involved in regulating 

growth and differentiation and that mutations in these 

genes contribute to uncontrolled cell growth. 

Recent discoveries have indicated that some of 

these genes are implicated in several forms of cancer, 

often in collusion with one another. For example, the 

gene for p53, an apparent growth-suppressor protein, 

has been found to be altered in nearly every form 

of lung cancer as well as in some colorectal and 

breast cancers. Another suppressor gene, named Rb 

because its deletion is associated with the develop¬ 

ment of retinoblastoma (a rare tumor of the eye), was 

discovered to be conspicuously absent from its nor¬ 

mal position on chromosome 13 in tumors removed 

from patients with osteosarcoma (a bone cancer) and 

carcinoma of the bladder. A recently discovered gene 

on chromosome 18, named DCC for “deleted in colon 

cancer,” is postulated to act as a suppressor gene 

that, when normally expressed, prevents the formation 

of colon tumors. The protein that the gene codes for is 

thought to affect intercellular reactions that govern cell 

proliferation. The expression of another gene, nm23, 
seems to keep breast cancer tumors from metastasiz¬ 

ing; i.e., spreading to other sites in the body. Some 

studies have determined that tumors that are restricted 

to the breast have higher levels of the nm23 protein 

than do tumors that have spread to the lymph nodes. 

In contrast, the overproduction of the protein prod¬ 

ucts of other genes, most of which are involved in 

cell growth, have been implicated in the progress of 

several forms of cancer. Overproduction is usually a 

result of extra copies of the gene or failure of the 
cell to shut down protein production at the proper 

time. Although researchers have yet to find ways to 

halt production of these proteins, they have devised 

diagnostic tests based on identifying genes or their 

products. For example, the presence of extra copies 

of the HER-2/neu gene in breast tumors signals an ad¬ 

vanced stage of disease and the need for aggressive 

treatment, as does the presence of the closely related 
neu protein in ovarian cancer. Moreover, an increase 

in the number of different oncogenes expressed in a 

tumor also indicates progression of the disease. 
—Beverly Merz 

307 



Unraveling DNA: Knotty Issues 
by Thomas H. Murray, Ph.D. 

In almost every cell of everyone’s body, a set of 
twisted molecular chains contains within its coils the 
instructions for building all the hormones and proteins 
necessary for life. The chain is DNA—the language 
of heredity. For most of the chain no function has 
yet been found. Pieces of it, though, are used by 
human bodies as templates on which crucial biological 
molecules are built. 

These segments of the DNA chain, of course, are 
genes. Humans have an estimated 100,000 different 
genes. Each link in the chain must be one of only four 
possible shapes, yet long lengths of these four distinct 
shapes in varied combinations are sufficient to make 
100,000 unique genes. The full chain with all segments 
combined is three billion links long. This chain, and the 
genes contained in it, is the human genome—the full 
complement of human genetic material. 

In the past 15 years there have been stunning ad¬ 
vances in medical scientists’ ability to study—and on 
occasion manipulate—DNA. Scientists have begun to 
draw maps of the locations where particular genes 
fall on the DNA chains. They have found many of 
the genes themselves. In some instances they have 
been able to decipher the precise sequence of links 
in a gene. The gene that causes cystic fibrosis, for 
example, has recently had its sequence decoded. 

The Human Genome Initiative: what’s in store 

Within the past two years the international scientific 
community has embarked on a loosely coordinated 
effort to draw ever more refined maps of the human 
genome and to determine the sequence of links in 
the full chain, beginning with the most interesting seg¬ 
ments—genes. This project is known as the Human 
Genome Initiative. The U.S. effort is expected to last 
15 years and cost $3 billion. Many Western European 
countries and Japan are also participating. 

From very early in the planning for the Human 
Genome Initiative, ethics emerged as an important 
concern. The science of genetics was acquiring the 
power to make predictions and, at times, to alter 
human physiology. The genome effort enlarges those 
powers and raises the stakes. Thus, the question 
needed to be asked: How can it be assured that this 
knowledge and these powers will be used for good 
and not evil? Ethical matters were discussed at a con¬ 
gressional hearing on the genome project on April 27, 
1988. By Oct. 1, 1988, James D. Watson had been 
appointed director of the genome initiative at the U.S. 

National Institutes of Health (NIH), the agency chosen 
to play the largest role. (Watson, codiscoverer of the 
DNA double helix in 1953, shared a Nobel Prize for 
Physiology or Medicine with Francis H.C. Crick and 
Maurice Wilkins for that work in 1962.) Even before 
assuming the directorship, Watson announced his in¬ 
tention to commit 3 to 5% of the NIH’s share of the 
genome budget to research and education on ethical 
issues. Early in 1990 the U.S. Department of Energy, 
also with a hefty budget for genome research, pledged 
to spend up to 3% of its share on ethical concerns. 

A group of eminent scientists was formed to advise 
the government on the genome project. It quickly es¬ 
tablished several working groups, including one known 
officially as the Working Group on Ethical, Legal, and 
Social Issues (ELSI, for short). That group’s role is to 
suggest general directions for research and education 
on the wide range of issues—ethical, legal, and so¬ 
cial—the project touches. 

Nonhuman genomes: important links to humanity 

Although the project is officially the Human Genome 
Initiative, the genomes of many other organisms— 
plants, animals, and microbes—will also be studied. 
Much of what is known about how genes, including 
human genes, function comes from research on sim¬ 
pler forms of life, such as the weed Arabidopsis and 
the common yeast. There are intriguing differences in 
the way DNA is organized and translated into proteins 
between these humble organisms and humans, but 
there are also many similarities. Both the differences 
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and the similarities reveal useful things about human 
genetics. 

Nonhuman genetics research has led to dramatic 
changes in the breeding of new plants and animals. 
The genome initiative will accelerate those changes. 
For centuries breeders understood that by carefully 
choosing the parents, they could improve their chances 
of finding desirable traits in offspring. They applied this 
knowledge to create new varieties of crops and do¬ 
mestic animals. Genetic engineering confers new pow¬ 
ers. Now, instead of relying on the chance that wanted 
traits will appear, genetic engineers are learning how 
to ensure that particular genes are incorporated into 
the organism. The gene need not come from the same 
species: bacteria, for example, have had the gene that 
produces human growth hormone, of which supplies 
are scarce, inserted into them; the bacteria then act 
like tiny factories churning out substantial quantities 
of the hormone. Chinese hamster ovary cells have 
been given the gene that makes human erythropoietin 
(EPO), a hormone that stimulates the bone marrow 
to make red blood cells. EPO has the potential for 
helping hundreds of thousands of people with chronic 
anemia. Like human growth hormone, however, it also 
has the potential of being misused. 

The recently found ability to manipulate the genes of 
nonhuman organisms raises a host of questions. What 
effects will genetically engineered organisms have on 
the environment? Some scientists are developing new 
crop strains with increased resistance to pesticides 
that would allow larger amounts to be used; other sci¬ 
entists are creating crops with increased resistance to 
pests. Scientists now can develop more environmen¬ 
tally sensitive approaches to agriculture—or harsher 
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7,000 "letters" of DNA in a day. The 

computer screen displays fragments of a 

single gene that have been separated and 

sequenced; the order of the fragments’ 
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ones; which approaches are taken is society’s choice. 
The genome project, even though its primary focus 
is on humans, will enhance general knowledge about 
plant and animal genetics as well as scientific skill at 
genetic manipulation. The human world will thus con¬ 
front a series of ethical challenges in its relationship 
with the nonhuman world. 

Genetic prediction 

Many human diseases have at least some relationship 
to genetic makeup. Inheriting a defective form of a 
gene can mean quick and certain death. Tay Sachs 
disease, a fatal hereditary disorder of lipid metabolism 
affecting primarily Ashkenazi Jews, is an example; this 
degenerative condition begins to take its toll soon after 
birth and kills its victims in their first few years. A faulty 
gene can also mean a lifelong course of illness with 
death usually coming well before age 40; such is the 
case with cystic fibrosis. Another possibility is that a 
deadly gene can lie undetected for decades, afflicting 
its victims in their middle or late decades. Huntington’s 
disease follows this pattern. Still other genes do not 
become lethal unless there is exposure to triggering 
environmental agents; those who are lucky (or wise) 
enough to avoid such exposures may escape without 
any manifestations of disease. The condition known 
as glucose-6-phosphate dehydrogenase (G-6-PD) defi¬ 
ciency works this way. People with G-6-PD deficiency 
have an abnormality that results in the disintegration 
of the walls of their red blood cells when they are 
exposed to certain chemicals. In ancient times the 
disease was known as favism; when people with the 
condition ate favas—a popular broad bean—they sick¬ 
ened or died. American soldiers sent to Korea in the 
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1950s were given an antimalarial drug that was similar 
to the active chemical in fava beans. GIs with G-6-PD 
deficiency suffered dangerous reactions to the drug. If 
those with this genetic predisposition knew they were 
sensitive to such chemicals, they could avoid them 
and live symptom free. 

Matters of insurance. Perhaps the most important 
sets of genes are those associated with common 
disablers and killers—heart disease, stroke, lung dis¬ 
ease, and cancer. A few rare genes such as the one 
causing familial hypercholesterolemia virtually guaran¬ 
tee that an individual will have the condition; the body 
produces an overabundance of low-density lipoprotein 
cholesterol, which it is not able to eliminate through 
normal processes. The person is thus at high risk of 
developing heart disease. However, there are likely to 
be a substantial number of other genes with very ten¬ 
tative links to disease. For example, it might be found 
that people with a particular gene are 10% more likely 
to suffer a heart attack by age 55 than are people 
without that gene. Insurance companies, for one, are 
very interested in genetic tests that can predict who is 
likely to become sick or die prematurely. 

When genetic tests that help predict who will have 
an early heart attack become available and affordable, 
people will seek them. If people learn they are more 
likely than average to suffer a heart attack, they will 
also be more likely to buy more life and health insur¬ 
ance. Insurance companies, however, will not want to 
lose money. They will either raise their rates for every¬ 
one, or they will use the tests themselves in deciding 
whom to insure and how much to charge. If some 
companies use genetic tests, they will be able to offer 
lower rates to their low-risk applicants and will charge 
those with possible genetic risks higher rates. With the 
low-risk individuals siphoned off, the remaining com¬ 
panies will have to charge higher rates or use genetic 
tests themselves. People at increased risk for disease 
or early death may find it increasingly expensive or 
perhaps impossible to get life or health insurance. 

Laws could be passed forbidding insurance com¬ 
panies to use genetic tests that improve their ability 
to predict who will become sick or die. Insurance 
companies, however, already do other forms of health 
screening—of blood pressure, family history, the ap¬ 
plicant’s medical history—intended to identify those at 
increased risk. Genetic tests strike many people as 
being different in crucial ways from the kind of risk 
screening currently used. People are not “responsible” 
for their genes, but they can, for example, modify blood 
pressure through careful diet, exercise, and medica¬ 
tion. There is little reluctance to hold people account¬ 
able for things over which they have some control— 
where they can significantly alter their own chances 
of getting some diseases. There are, however, many 
afflictions that people can do little or nothing to avoid. 
Genetically caused disease can differ in many ways 

from other disease in how much responsibility can be 
assigned to the individual. The debate over genetics 
and insurance is just beginning; the question of “re¬ 
sponsibility” for disease is just one of many issues 
likely to be raised. 

Huntington’s disease: genetic death sentence? One of 
the most troubling aspects of the ever growing knowl¬ 
edge about human genetics is that the ability to predict 
is likely to run ahead of the ability to treat. Hunting¬ 
ton’s disease is one such case. As already indicated, 
people with Huntington’s disease usually do not show 
their first symptoms until their thirties or forties. If one 
parent has Huntington’s, there is a 50-50 chance that 
offspring will also have it. Until recently, that was the 
most accurate prediction anyone could make. 

Researchers have now narrowed their search for 
the gene that causes Huntington’s to a short length of 
one chromosome. By examining the similarities in that 
chromosome among family members who escaped 
Huntington’s and those who developed it, scientists 
have developed a test that can predict with 99% ac¬ 
curacy whether a particular person has the fatal gene. 
Because there is no treatment for it yet, a positive test 
result is a virtual death sentence. 

Not all genetic predictions will be as dire as Hunt¬ 
ington’s, but whenever there are no means of treating 
or preventing the disease, the availability of a genetic 
test that can determine an individual’s very bleak des¬ 
tiny raises clear ethical questions. Not surprisingly, 
the Huntington’s disease researchers found that once 
the test became available, many fewer people actually 
wanted it than had earlier indicated an interest. 

Tay Sachs disease: valuable genetic screening. Other 
forms of genetic prediction are also likely to become 
more widely available. The Huntington’s test is known 
as a presymptomatic test; it predicts disease before 
any symptoms appear. Another kind of prediction is 
carrier screening, which provides a way of learning 
whether a prospective parent has a type of a gene 
that causes disease when a child inherits copies of 
the gene from both parents. Carriers usually have no 
symptoms of the disease themselves. Prenatal genetic 
screening, as the name suggests, involves examining 
a fetus to see if it has a genetic disease. 

In the case of one population at risk, carrier and 
prenatal screening have been used very successfully. 
Because Ashkenazi Jews are most at risk of having 
the Tay Sachs gene, a combination of carrier and 
prenatal screening has been used in that community 
to greatly reduce the number of children born with 
Tay Sachs. Although criticisms have been made, and 
some carriers of the gene may have experienced a 
degree of discrimination, most observers count the 
Tay Sachs program as an example of ethically sound 
genetic screening. 

Sickle-cell screening: dangers and flaws. Early efforts 
to screen for carriers of the gene that causes sickle- 
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cell disease, however, may have caused more harm 
than good. As in Tay Sachs, it takes two copies of 
the gene to cause sickle-cell disease. Those with a 
single copy are carriers and are said to have sickle¬ 
cell trait. Sickle-cell disease varies much more in its 
manifestations than Tay Sachs. When people were 
screened, they were often not given the counseling 
to help them understand that they did not have the 
disease itself. Some lived in the mistaken fear that the 
disease would erupt in them at any time. Others were 
treated as undesirable marriage partners. 

Sickle-cell trait is most common among blacks and 
groups whose ancestors lived near the Mediterranean 
Sea. The early screening programs focused on Amer¬ 
ican blacks. Some in the black community labeled the 
program a form of genocide designed to discourage 
black people from having children. This example of 
sickle-cell screening that began in the 1970s, with its 
many flaws, reveals the danger in ill-conceived genetic 
screening programs. 

It is quite clear that the Human Genome Initiative will 
identify a host of genes that are in some way linked 
to disease and thus open the possibility for a myriad 
of genetic screening programs. It will be extremely im¬ 
portant to heed the lessons of past mistakes as well 
as learn from past successes. 

DNA fingerprinting: questions of genetic privacy 

With three billion links in every individual’s genetic 
chain, the odds are overwhelming that all but mono¬ 
zygotic (identical) twins are genetically distinct. Law- 
enforcement officials have lately tried to tap that 
enormous genetic diversity to identify criminals. If the 
police can find a sample of biological material—some 
blood, semen, skin underneath a victim’s fingernail, or 
possibly even a hair bulb—they can amplify the DNA 
contained in the cells and create what is now known 

as a DNA or genetic fingerprint. DNA fingerprinting 
was used without challenge in hundreds of cases in 
the U.S. before lawyers in a New York case raised 
questions about its reliability. When a group of emi¬ 
nent scientists took a closer look at how it was being 
done, they found ambiguities in the way the findings 
were being interpreted as well as shaky estimates of 
the probability that the sample could have come from 
anyone other than the accused. 

The essential idea behind DNA fingerprinting is 
recognized as sound. A variety of methods are be¬ 
ing developed for it, without any clear consensus as 
to which is best. In the United States the National 
Academy of Sciences was commissioned to study 
DNA fingerprinting and make recommendations for its 
responsible use. 

There are a number of potential uses for DNA fin¬ 
gerprinting beyond criminal investigations. It is already 
used to prove—or disprove—claims that one person 
is related to another. When immigration laws favor 
blood relations, or when a purported illegitimate off¬ 
spring demands a share of an inheritance, knowing 
the genetic truth can be momentous. 

In the future, ethicists and society will have to deal 
with proposals for wide-ranging genetic fingerprinting. 
A DNA fingerprint would make it much easier to prove 
that years earlier the “wrong” child was the one taken 
home by parents after its birth in a hospital, for ex¬ 
ample. In time, the technology might well permit DNA 
fingerprints to be automated, the results recorded by 
a bar code reader—like the ones used in supermar¬ 
kets—and stored in a computer. The uses are rela¬ 
tively easy to imagine, the possible abuses perhaps 
less so. Nevertheless, the specter of a central data 
bank containing the genetic fingerprint of all residents 
of the U.S. frightens some people who worry about 
government intrusions on privacy. 

Screening for carriers 

of Tay Sachs disease 

(left) has been successful 

in greatly reducing the 

number of children bom 

with that fatal hereditary 

disorder. Screening of 

newborns, schoolchildren, 

and marriage-license 

applicants for the gene 

that causes sickle-cell 

disease (right) has done 

considerable harm; 

without counseling, 

many black Americans 

with sickle-cell trait have 

mistakenly believed they 

have the disease. 
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After a geneticist testified on whether DNA fingerprints from 

a bloodstain matched those of a murder suspect, the New 

York judge ruled against admitting the DNA test as evidence 

in the trial. This was the first time the reliability of such 

genetic fingerprints had been challenged in a court case. 

Modifying humankind 
The genome initiative will increase scientific ability to 
alter human physiology and sometimes genes them¬ 
selves. Gene therapy has grabbed the public imagi¬ 
nation, but other outgrowths of research on genetics 
have the potential for much broader impact on life in 
the next few decades. 

The first approved experiment has begun in which 
a new gene is inserted into living human cells and 
those genetically transformed cells are returned to the 
person’s body. Scientists studying a promising treat¬ 
ment for malignant melanoma, a very difficult cancer 
to treat, needed a way to follow the cells they had 
treated to enhance their cancer-fighting properties and 
then reinfused into the patient. They chose to insert 
a bacterial gene that confers resistance to the antibi¬ 
otic neomycin. The gene acts like a flag, distinguish¬ 
ing the cancer-fighting cells with the new gene from 
other similar-looking cells. If this experiment proves 
successful, it may be possible to add other genes to 
living cells that actually will enhance the cells’ cancer¬ 
fighting ability. 

As with other experiments involving human beings, 
research that modifies human genetic material must 
meet strict ethical requirements. The experiment just 
described is no exception. It passed through 16 re¬ 
views before being approved by the director of the 
NIH. Research on gene therapy in the near future 

should continue to receive exacting ethical scrutiny. 
For all the attention it receives, gene therapy is likely 
to affect only a small number of persons in the next 
decade. Other fruits of modern genetics may not be 
so easily controlled. 

As described previously, the human gene for eryth¬ 
ropoietin has been cloned, inserted into cells that can 
be grown in vats, and the hormone isolated in sub¬ 
stantial quantities. A boon to people suffering from 
chronic anemia, EPO is being used for other, ethically 
questionable purposes. 

EPO increases the number of red blood cells that 
carry oxygen to the body’s tissues and organs. Ath¬ 
letes who compete in events that test the limits of 
stamina might gain an advantage by a modest boost 
in the number of red cells in their blood. A major issue 
has been made in recent years of the widespread use 
by athletes of drugs (such as anabolic steroids) and 
other means (such as blood doping—also known as 
blood boosting, blood packing, and induced erythro- 
cythemia—which involves transfusing additional red 
blood cells into an athlete’s body in order to improve 
oxygen delivery) to gain a competitive edge. EPO is 
unlikely to be an exception. There are two moral prob¬ 
lems associated with this use of EPO. First, it may 
be dangerous; it is possible to overshoot—to have 
too many red blood cells—resulting in a hindrance of 
blood flow that can cause pain, injury, or even death. 
Second, when the rules of sport prohibit performance¬ 
enhancing drugs, using EPO is unfair to the other 
competitors and therefore is cheating. 

Sport is not usually a good metaphor for society. In 
this case, though, sport’s stress on competition and 
victory provides a cautionary analogy for other social 
realms. Using that analogy, it can be said that the 
Human Genome Initiative is likely to accelerate the 
progress of genetics, which will give medical science 
new tools and new powers, including the power to 
alter human life in order to “get an edge” on “com¬ 
petitors.” Ethical concerns might not be so great if 
the possible uses of human alteration were limited to 
sport, but they are not. Already there have been cases 
in which parents wanting to give their children the 
advantage of a few extra centimeters of height have 
had them injected with one fruit of the new genetics— 
human growth hormone. One can only guess what 
future temptations to “improve” human functioning will 
emerge, but it appears to be a virtual certainty that 
some will, and a few of these are likely to pose a 
powerful challenge to practical wisdom and to social 
and political institutions. 

The Human Genome Initiative holds the potential of 
easing human suffering and saving human lives. As it 
evolves, it may or may not raise many ethical issues 
that are utterly novel, but it will surely accelerate and 
accentuate a large number of ethical quandaries that 
modern genetics has already posed. 
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Of Mice and Maine 
by Gail McBride, M.S. 

Consider the dog or cat show. At such an eagerly an¬ 
ticipated gathering, devoted owners put meticulously 
groomed pets of diverse breeds through their paces, 
proudly exhibiting them for all (especially the judges) 
to admire. A not-so-dissimilar event occurs every sum¬ 
mer at the Jackson Laboratory in Bar Harbor, Maine, 
where the “mutant mouse show” is part of the annual 
“Short Course” in genetics attended by scientists and 
physicians from around the world. There for the curious 
scientists and a coterie of science writers to observe 
are obese diabetic mice waddling alongside nonobese 
diabetic mice—animals that are studied to shed light 
on the two forms of human diabetes, adult-onset 
and juvenile-onset, respectively. Nearby are “twitcher” 
mice that cannot stay still; they have a disease sim¬ 
ilar to the genetic human illness Tay-Sachs disease, 
which affects primarily Jewish newborns of Ashke¬ 
nazic heritage (one in every 2,500), causing, among 
other effects, severe degeneration of the nervous 
system, psychomotor deterioration, and uncontrollable 
seizures. The JAX mutant lineup (JAX derives from 
the laboratory’s cable address) also includes highly 
prized immunologically deficient “nude” mice, “moth- 
eaten” mice, and “congenital goiter” mice—to men¬ 
tion just a few. 

Like those who show their prize cats and dogs, 
Jackson Laboratory scientists who work with these 
strange breeds of mice—which have been inbred for 
their specific genetic traits so that all members of a 
strain are genetically identical—are rightfully proud of 
their animals and pleased to point out their breeds’ di¬ 
vergent characteristics. Unlike the pet shows, though, 
the mutant “show” is not a competition. All Jackson 
Laboratory mice are considered invaluable for research 
on the many genetic diseases that afflict both mouse 
and man. 

The Jackson Laboratory: 
a renowned institution, a remote setting 

The Jackson Laboratory is an unlikely place, an inde¬ 
pendent scientific laboratory devoted to the study of 
genetics in mammals. Supported by the sale of two 
million inbred mice for scientific research each year 
as well as by federal grants and private, foundation, 
and corporate donations, the lab is located near the 
small village of Bar Harbor, on Mt. Desert Island, along 
Maine’s beautiful and rugged seacoast. The labora¬ 
tory’s placid, tree-surrounded exterior, however, belies 
the intense activity within. The institution is the largest 

employer on Mt. Desert Island. Nearly half of the 550 
full-time employees are engaged in raising mice, either 
for sale to other institutions or for research conducted 
at the laboratory by scientists on the staff. There are 
generally about 30 nonsalaried biomedical scientists 
carrying out their investigations at the laboratory. Their 
income and living expenses must be covered by the 
grant money they receive, which serves as a powerful 
incentive for them to do high-quality research. The 
Jackson Laboratory also acts as host to many visit¬ 
ing scientists and students and postdoctoral fellows. 
Often Ph.D. candidates will conduct their research at 
Bar Harbor but receive their degrees from their home 
universities. 

The summer Short Courses for professionals have 
been held since 1960 as a joint venture with Johns 
Hopkins University, Baltimore, Md.; the courses have 
been largely supported by the March of Dimes Birth 
Defects Foundation. In addition, the laboratory holds 
an annual nine-week summer program for high school 
and college students. (Summers, of course, are an 
idyllic time to be on the coast of Maine.) Laboratory 
staffers are quick to point out that two alumni of the 
summer student program, both attending in the sum¬ 
mer of 1955, were David Baltimore (then a high school 
student) and Howard Temin (a college student); the 
two went on to share the Nobel Prize for Physiology 
or Medicine in 1975. 

Clarence Cook Little: a scientist with a dream 
and some generous friends 

In the 1920s many of the country’s most prominent 
and wealthy people spent summers at Bar Harbor. 
In 1922, at age 33, Clarence Cook Little, a Harvard- 
trained geneticist who had become president of the 
University of Maine at Orono, came in contact with 
some of these people when he started a summer field 
course and lectures in Bar Harbor for the university’s 
biology students. Among those he met were Edsel 
Ford, who shared ownership of the Ford Motor Co. 
with his father and mother, Henry and Clara Ford; 
Roscoe B. Jackson, head of the Hudson Motorcar 
Co.; and fellow Harvard alumnus George B. Dorr, who 
was mainly responsible for aggregating sizeable gifts 
of land on the island into what is now Acadia National 
Park and who loaned the land for Little’s field course. 
In 1925 Little accepted the presidency of the University 
of Michigan, where he continued to carry out inves¬ 
tigations in the field of genetics; Little also continued 
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The mice above are from the same parents. The obese 

sibling—a Jackson mutant that has a severe form of 

diabetes—is from one of many mutant strains used by 

scientists for studying inherited metabolic disorders. 

to take students to Bar Harbor every summer and to 
hold his annual field courses. 

Then in 1929, having resigned from his Michigan 
post, Little set about realizing a long-held dream. With 
substantial donations from Ford, Jackson, and Jack¬ 
son’s brother-in-law, Richard Webber, head of the J.L. 
Hudson Co. Department Stores in Michigan, he was 
able to build and support a new laboratory in Bar 
Harbor for himself and a small staff, including eight of 
his colleagues from Michigan. With private donations 
to last five years and a yearly budget of under $50,- 
000, Little’s great Bar Harbor adventure began. The 
laboratory was named for Roscoe B. Jackson, who 
died suddenly in March 1929. 

Little was a creative, dynamic scientist who was far 
ahead of his time. He had raised mice as a young boy. 
In college he started doing research with mice, and he 
subsequently developed the first inbred strain (mice 
bred over many generations so that all have exactly the 
same genes). He later became interested in cancer as 
well as genetics. Noting that different strains of labo¬ 
ratory mice had inherent susceptibilities or resistances 
to cancer, he came to suspect that heredity might be 
an overriding factor in whether humans also succumb 
to cancers of various types. His notion was that be¬ 
cause inbred mice were exactly the same genetically, 
it would be possible for many scientists, using the 
same mouse strain, to study the same problem; the 
results obtained by one group could then be compared 
with those of others with the knowledge that genetic 
differences among animals did not muddy the findings. 
Further, gene mutations occurring in some animals in 
a strain would be noticeable and more easily isolated 
for study because the animals were alike in all other 
ways. Such inbred mice were also convenient to work 
with because only three months were needed for rais¬ 
ing a new generation. 

Weathering hard times 

As the Depression began to take its toll, contributions 
from the original donors dropped. In order to keep the 
enterprise alive, laboratory staffers and their families 
shared living quarters, took pay cuts, and even began 
fishing and starting vegetable gardens to cut food 
costs. Meanwhile, Little desperately sought money 
elsewhere. One helpful decision was to begin selling 
the specially bred mice to outside scientists. Thus be¬ 
gan a long tradition. 

In 1929 Clarence Cook Little, 
a Harvard-trained geneticist, 

realized his dream of 

establishing, in the small 

village of Bar Harbor on Mt. 

Desert Island, Maine, a private 

laboratory devoted to the study 

of mammalian genetics. Little, 

pictured in the center, served 

as the Jackson Laboratory's 

director until 1956. By that 

time the institution had long 

been attracting top scientists 

from around the world and 

had become internationally 

renowned for its breeding of 

special mouse strains that are 

invaluable to genetics research. 
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The spirit of the staffers enabled the institution to 
survive the hard times. The scientists’ investigations 
into genetic and hormonal influences on specific types 
of cancer were expanding, and the institution’s repu¬ 
tation grew. Outside scientists began to visit. In 1938 
the Jackson Laboratory received a major grant for 
cancer research from the fledgling National Cancer 
Institute (NCI), which had just been established un¬ 
der the auspices of what was then the U.S. National 
Institute of Health. (Little himself, as the half-time 
managing director of what later became the American 
Cancer Society, had been instrumental in pushing for 
the NCI’s establishment—a connection that certainly 
helped.) The laboratory’s close relationship with the 
NCI has continued, and Jackson is now one of several 
NCI-supported Cancer Research Centers. 

In the late 1930s and early ’40s, the laboratory’s 
mouse-breeding activities expanded, and during World 
War II large numbers of Jackson lab mice were sold 
to the federal government for investigations into pre¬ 
ventive measures against the exotic diseases to which 
U.S. soldiers were being exposed overseas. In 1945 
other laboratory animals entered the picture when 
Jackson received a substantial grant from the Rocke¬ 
feller Foundation in New York City for a large study 
on genetic and environmental influences on behavior 
in dogs. This research was conducted in an outlying 
part of the laboratory called Hamilton Station, where 
two years later research on rabbits also began. The 
work on behavioral genetics in dogs lasted for two 
decades and attracted many psychologists as gradu¬ 
ate students or visiting investigators. During that time 
Hamilton Station became a gathering place and na¬ 
tional conference center for psychologists. 

Then in 1947 disaster struck. A major forest fire 
broke out and was not contained before the enormous 
blaze destroyed much of the town of Bar Harbor and 
most of the laboratory’s buildings, equipment, and li¬ 
brary. Innumerable records of years of research were 
lost, and 60,000 mice were killed. 

Little, however, resolved to rebuild the laboratory, 
and seemingly the whole country offered assistance. 
Scientists were given temporary work space in univer¬ 
sity laboratories and at other institutions; replacements 
for the mice were offered from genetic stocks of ani- Imals that had been developed from original Bar Harbor 
strains; individuals and institutions sent some 17,000 
books and journals to reconstitute the library; war 1 surplus materials were made available; and ultimately 
many donations, small and large, made rebuilding pos¬ 
sible. Notably, the Jackson and Webber families were 
once again generous in their contributions. 

In 1956, after 27 years of pursuing his dream, Little 
retired. There have been only four additional directors. 
The most recent, Kenneth Paigen, took the helm in 
1989. Paigen had been chairman of the department 
of genetics at the University of California at Berke- 

The Jackson Laboratory; photograph. Stanton Short 

Every summer the Jackson Laboratory is host to many 

visiting scientists and students. Graduates of the nine-week 

course for high school and college students have gone on to 

become leading scientists and even Nobel Prize winners. 

ley. Since 1969 he had been an investigator at the 
lab during the summers and a lecturer at the Short 
Courses. His wife, Beverly, is a senior staff scientist 
investigating the genetics of heart disease. 

The mouse business 

Approximately half the budget of the Jackson Labo¬ 
ratory comes from the sale of about two million mice 
per year, although only 20% of that is profit. The 
breeding is expensive, requiring stringently controlled 
environmental conditions and scrupulous handling by 
laboratory personnel. The air in the breeding labs must 
be filtered; those who work with the animals must don 
sterilized caps and gowns; and all the animals’ food 
and water is sterilized. The aim in breeding experi¬ 
mental strains of mice is to avoid infection, which not 
only could cause illness in or death of the animals but 
could cause some of them to harbor microorganisms 
whose unsuspected presence might alter the animals’ 
response to experimental investigations. 

About 1,700 strains of mice are maintained at the 
laboratory; hundreds of strains are used commonly in 
widely varied types of research by scientists in many 
fields. Other highly specialized strains are used for 
research bearing specifically on rare human genetic 
diseases. For some of these there is no substitute; 
Jackson is the only laboratory in the world that pro¬ 
duces such strains. The more common strains sell for 
under $5, while the rarer, more difficult-to-breed strains 
go for $25 or more per mouse. Mouse maintenance, 
on average, costs about 15 cents per mouse per day. 



George Snell, who did 

pioneering work with 

tissue transplants in 

mice at the Jackson 
Laboratory from 1935 

to 1973, won a Nobel 

Prize for his work in 

1980. Elizabeth (“Tibby”) 

Russell was on staff 

from 1937 to 1982; 

she was best known for 

her original research 

on hemoglobin and 

inherited anemias. 
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Some mice are coveted chiefly for their unique 
DNA. Genetic engineering techniques enable Jackson 
lab workers to harvest the mouse DNA, which is used 
in cellular-level research. It is also invaluable to scien¬ 
tists presently endeavoring to localize specific cloned 
genes on the mouse “gene map.” 

The 125 animal caretakers who tend the three mil¬ 
lion mutant mice raised each year are specially trained 
to notice animals that deviate from the norm for that 
strain. Their fur, for example, may be an unusual 
color, or their body shapes or behaviors unusual in 
some way. If through various tests such animals are 
found to actually carry new mutations, information 
about them is sent to scientists who may want to 
use them for research—e.g., as mouse models of a 
specific human disease. Ail mouse strains are tested 
biochemically and immunologically from time to time 
to make sure that they are, genetically speaking, what 
they are supposed to be. Since mice tend to look 
alike, mutations could occur or mouse strains could 
get mixed up without anyone knowing, thereby con¬ 
founding research results. 

Major scientific contributions 

Many advances in genetics have come from the Jack- 
son Laboratory, and many outstanding scientists have 
conducted important work there. One such scientist is 
George Snell, who shared the Nobel Prize for Phys¬ 
iology or Medicine in 1980 with Baruj Benacerraf of 
Harvard Medical School and Jean Dausset of the Uni¬ 
versity of Paris. All of them worked with genes of 
the major histocompatibility complex (known as MHC 
genes)—a group of genes that specifically codes for 
antigens on white blood cells and is the chief deter¬ 
minant of how the body recognizes “self” versus “for¬ 
eign." Their discoveries underlie much of the present 
knowledge of the hereditary qualities that determine 
whether transplanted organs and tissues are accepted 
or rejected by the recipient’s body. Equally important, 
histocompatibility genes control many immune cell re¬ 
actions and are associated with susceptibility to some 

diseases, such as certain types of arthritis (e.g., sys¬ 
temic lupus erythematosus and rheumatoid arthritis). 

Working with many generations of inbred mice to 
see whether they accepted tumor transplants from 
other mice, Snell, who joined the lab in 1935, eluci¬ 
dated the basic operation of MHC genes in mice. In 
years of breeding and grafting experiments, he devel¬ 
oped 69 distinct inbred strains of mice, in which he 
found 11 distinct genetic loci associated with tissue 
compatibility. He found that mice would accept skin 
grafts only from mice of genetically identical strains 
Scientists studying human immunology began to take 
notice when it became clear that MHC genes were 
similar in mice and humans and that Snell’s work could 
be applied to transplantation of tissues in humans. 

Another scientist whose work at the laboratory 
had far-reaching importance is Elizabeth Shull (“Tibby”) 
Russell. From 1937 until 1982 her investigations fo¬ 
cused on how red blood cells develop. She was also 
instrumental in describing and increasing the numbers 
of inbred and special mutant mice strains for use in 
biomedical research. 

Among major advances that came from the work 
of scientists at the Jackson Laboratory was one of 
the first demonstrations of a link between cancer and 
viruses. It had been known that there were differ¬ 
ences in the incidence of mammary (breast) cancer 
among mouse strains. In 1933 Jackson researchers 
reported in the journal Science that female mice were 
more likely to get mammary cancers if their mothers 
were from high-incidence rather than low-incidence 
strains and that the strain origin of the father seemed 
unimportant—a finding that did not follow the usual 
Mendelian rules of inheritance. This indicated that 
extrachromosomal forces possibly were at work. 

These surprising findings led researcher John Bitt¬ 
ner to take newborn mice from high-tumor-incidence 
mothers and place them for nursing with foster moth¬ 
ers from low-tumor-incidence strains. To his astonish¬ 
ment, female mice nursed by these foster mothers 
rarely developed mammary cancer, while female mice 
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from low-incidence strains developed many such tu¬ 
mors when nursed by foster mothers from high-inci- 
dence strains. Reporting his findings in a now-famous 
paper, published in Science in 1936, Bittner referred 
to a mammary tumor “agent” or “inciter" passed in the 
milk by high-incidence-strain mothers to their offspring. 
Not until the 1940s was the agent acknowledged 
to be a virus. 

Another early accomplishment at the Jackson Lab¬ 
oratory was the delicate manipulation of mouse eggs 
resulting in their fertilization outside the body. This 
work, among other things, helped set the stage for the 
first successful in vitro fertilization procedures in hu¬ 
mans (in 1979). One of the scientists who conducted 
such embryo work, Peter Hoppe, also became involved 
in the research that led to “transgenic” technology. In 
this technology foreign genes, as well as additional 
DNA sequences that regulate their expression, are in¬ 
jected into fertilized eggs of mice or other mammals. 
The eggs are then transferred from the laboratory 
dish to the womb of a “pseudopregnant” female— 
one that has been primed to accept an embryo—and 
allowed to grow to term. Some offspring will integrate 
the foreign gene into their own genetic material, thus 
becoming so-called transgenic mice. This technique is 
now being used by many biologists and geneticists to 
study what factors control the expression of specific 
genes in living animals and how the genes regulate 
physiological processes. 

Along similar lines, geneticist Eva Eicher is presently 
investigating how the Y chromosome functions in sex 
determination. Some genes on the Y chromosome ap¬ 
pear to interact with genes of the autosomal (nonsex) 
chromosomes to steer the embryo toward maleness. 
How this occurs is not clear, but Eicher believes that 
the timing of gene action is crucial. 

Yet another feather in the Jackson Laboratory’s cap 
has been research that has helped clarify the genetic 
basis of human diabetes. Douglas Coleman and Ed¬ 
ward Leiter have been carrying out extensive studies 
on diabetes by working with two mouse mutations, 
one that produces a disease similar to non-insulin- 
dependent diabetes, the type that can occur in obese 
adults, and another that is a model for the more se¬ 
vere insulin-dependent diabetes, which usually begins 
in childhood. One of their findings was that certain di¬ 
ets tend to accelerate the onset of diabetes in insulin- 
dependent mice. 

In their quest to learn what genes do, Jackson Lab¬ 
oratory scientists have also pioneered in the science 
of gene mapping—determining the specific location 
of known mouse genes on the animal’s 21 different 
chromosomes. Gene mapping relies on the fact that 
genes of unknown location can be more precisely lo¬ 
cated through study of their pattern of inheritance in 
association with other genes—or “markers”—whose 
locations are known. The genomes (i.e., the total com¬ 
plement of genetic information) of mice and humans 
are similar, although humans have 22 pairs of nonsex 
chromosomes (or autosomes) plus one pair that de¬ 
termines sex (two X’s for females or an X and a Y 
for males), making 46 chromosomes in all. Genes that 
are grouped together on a chromosome in mice are 
frequently also linked on chromosomes in humans, in¬ 
dicating that this group of genes has been conserved 
in evolution and probably plays an important role in 
the organism. 

Once a mouse gene has been precisely located on 
its chromosome, it can be used to predict the location 
of a human gene that has a similar function. “Compar¬ 
ative mapping” can help in locating a disease-causing 
human gene on a human chromosome with respect 

The Jackson Laboratory; photographs, Stanton Short 

On May 10, 1989, the lab was devastated by a 

fire that swept through the main mouse-breeding 

facility, destroying some 500,000 mice. Many 

scientists around the world who were dependent 

on the exclusive JAX nude mice (below) had to 

delay or abandon their research. 



to its proximity to marker genes similar to the mouse 
marker genes. Mouse-gene mapping also enables re¬ 
searchers to use mice that serve as models of human 
diseases to learn what the basic defect in a genetic 
disorder is and what preventive methods or treatments 
may be possible. 

In 1988 an achievement in which Stanford Univer¬ 
sity and Jackson Laboratory researchers collaborated 
was hailed by the scientific community worldwide— 
the incorporation of a complete human immune system 
into a mouse with severe combined immunodeficiency 
(SCID). The SCID mouse—a mutant discovered at the 
University of Pennsylvania in 1983 that has no immune 
system of its own—was given a fetal thymus trans¬ 
plant from a human. Such a mouse model could prove 
enormously valuable in the study of AIDS, leukemia, 
hepatitis, diabetes, and other diseases affecting the 
immune system. 

The fire of ’89 

On May 10, 1989, the Jackson Laboratory was devas¬ 
tated by another fire. This time an enormous blaze— 
the precise cause of which remains unclear—erupted 
in a section of the building that was undergoing 
renovation and swept through the laboratory’s main 
mouse-production building. Half the laboratory’s breed¬ 
ing space, the clean process facility (where cages are 
washed, water bottles sterilized, etc.), and the supplies 
warehouse were lost; employees who formed a “cage 
brigade” carried 100,000 mice out of the burning build¬ 
ing, but another 400,000 perished. Luckily, because of 
their separate housing, none of the breeding stocks or 
frozen embryos were destroyed. 

The laboratory’s financial loss was estimated at 
about $40 million. The loss of research projects at 
Jackson and in the many scientific laboratories around 

As the Jackson 

Laboratory recoups 

its losses after the 

recent fire, the new 

director, Kenneth 

Paigen, has big 

plans. These include 

expanding both staff 

and facilities. The 

lab will continue to 

be a major supplier 

of mice for research 

as well as a unique 

resource and 

information-exchange 

center for the 

international 

community of 

geneticists. 
Gary Guisinger/ The New York Times 

the world that use JAX nude mice and other exclusive 
breeds was incalculable. Many scientists had to either 
cancel projects, delay or change them, or, if possible, 
turn to the few alternate sources of mice; generally, 
however, scientists are reluctant to change suppliers 
in the middle of an experiment. 

Again, however, recovery was quick to start. The 
morning after the fire, a Bar Harbor businessman de¬ 
livered a check for $1,000 to the laboratory. After 
that, insurance settlements brought in about $16.8 
million and private donations close to $2 million. The 
Howard Hughes Medical Institute gave $750,000 to 
help rebuild the stocks of inbred mice, and a group of 
Japanese geneticists raised $175,000. 

After a special NIH panel affirmed that Jackson was 
a “unique national resource,” in August 1989 the U.S. 
Congress enacted a law that authorized up to $25 
million for a “mouse production facility” to ease the 
shortage caused by the fire. The NIH subsequently 
announced that $10 million in federal funds would be 
made available on a competitive basis. Jackson ap¬ 
plied for the funding and will likely seek more federal 
money in 1991. 

Forging ahead 

With the ever increasing importance of genetics in 
probing complex human disease problems and the 
extent to which mouse and human genetics have con¬ 
verged, the Jackson Laboratory is dedicated to forging 
ahead and has major plans for expansion of its basic 
research function. Although pushed back six months 
by the fire, the plans call for adding another 15 sci¬ 
entists to the staff over the next half decade. The lab 
will continue to focus on molecular and somatic cell 
genetics, developmental biology, immunology, cancer, 
and several common polygenic diseases (such as heart 
disease and diabetes). 

With the mouse gene map, the laboratory also 
hopes to become one of the centers in the major in¬ 
ternational undertaking to sequence the entire human 
genome—i.e., identify the precise order of the three 
billion chemical units that make up the 46 human chro¬ 
mosomes. Known as the Human Genome Initiative, the 
$3 billion effort is to be the largest single undertaking 
in the history of biology. 

New director Paigen has emphasized that the labo¬ 
ratory will continue to offer resources unavailable any¬ 
where else. His idea is to strengthen and expand the 
traditional and pivotal role that the Jackson Laboratory 
has played in mammalian genetics, both as a research 
institution and as a unique resource and preeminent 
mouse supplier for other institutions. Its role as a com¬ 
munications and information-exchange center for the 
worldwide community of mammalian geneticists will 
also grow. And, most certainly, each June there will be 
captivating new mutant mice for scientists attending 
the summer Short Course to marvel at. 



Headache 
Headache is the most common complaint to which 
man—or, more frequently, woman—is heir. One re¬ 
cent study of a population of 1,000 persons in the U.K. 
found that between 79 and 83% of those surveyed 
had had a headache within the previous year—24% in 
the previous two weeks severe enough to require an 
analgesic—but only 1 or 2% consulted a doctor. Most 
headaches respond to one or two painkilling tablets, 
but when the pain is severe, persistent, or frequent, 
then help should be sought. 

Because there are many causes of headache, and 
these are now significantly better understood than 
previously, the International Headache Society has 
recently produced a classification of headaches—rep¬ 
resenting the first major overhaul of categories since 
1962. Headaches are now classified under 13 main 
headings. The first three are idiopathic; i.e., the pre¬ 
cise cause is unknown. The next nine are symptomatic 
of an underlying problem, and eliciting the cause may 
require special investigations. The 13th category is for 
headaches that are not classifiable. Diseases are clas¬ 
sified for many reasons. For one, classification helps in 
determining diagnosis. It is also important in research; 
particularly if there is agreement between researchers 
as to nomenclature and definitions, a classification 
system facilitates obtaining meaningful results that can 
be communicated among international investigators. 

The new classifications 

The diagnosis of the cause of headache is usually 
made after a careful history is taken of the charac¬ 
teristics of the headache; then if there remain doubts 
about the cause, special investigations such as com¬ 
puted tomography (CT) scans or spinal tap (lumbar 
puncture) may be done. 

1. Migraine. The most significant advances have 
come in the understanding of migraine. Long thought 
to have psychological origins, migraine is now viewed 
as a complex neurochemical disorder. Statistics vary, 
but migraine has been found to affect up to a quarter 
of any given population; thus, it is just as frequent 
in Tokyo as in Manhattan. It usually begins during 
childhood and is more common in females. Although 
the word migraine derives from hemicrania (“unilateral 
headache”), about a third of attacks affect both sides 
of the head. The headache is typically, but not invari¬ 
ably, throbbing or pulsating. There are two essential 
requirements. First, the headache must be episodic; 
i.e., usually lasting a day or two. Any headache that 
goes on for more than a week cannot be solely due to 
migraine. Second, there is some accompanying gas¬ 
tric disturbance; e.g., nausea or vomiting. Aversion to 
light (photophobia), noise (phonophobia), odor (osmo- 
phobia), and touch (haptophobia) are common and 
reflect the heightened sensitivity of the brain. 

Headache #1 by Heidi Tobler; photograph, Sandoz Pharmaceuticals 

A compelling image by a patient with menstrual migraine 

was among more than 200 headache-inspired artworks 

exhibited in Boston during the American Association for the 

Study of Headache’s 1989 scientific meeting. 

The two main types of migraine are classical mi¬ 
graine, which has a warning aura, and common mi¬ 
graine, which does not. It is possible, particularly in 
older people, to have the aura without headache 
(acephalgic migraine). 

Often there are factors that trigger attacks; if they 
can be avoided, then drug or other therapies may 
be obviated. The most common trigger is stress and, 
interestingly, the attacks may occur after the stress; 
e.g., weekend migraine that afflicts the sufferer when 
a stressful workweek is over. While a quarter of mi¬ 
graine sufferers report that some dietary constituent 
(e.g., cheese, chocolate, citrates, and caffeine—“the 
four C’s”) provokes migraine attacks, avoidance of 
these is not necessarily effective. 

Menstrual migraine, i.e., attacks confined to the first 
day of the monthly period (± one or two days), can 
be helped by hormonal therapy. Women who suffer 
from this type of migraine usually do not have attacks 
during pregnancy. 

Migraine diagnosis is based on the headache’s char¬ 
acteristics and a physical examination that rules out 
other conditions. Although there have been many at¬ 
tempts to find a biochemical, hematologic, or electro- 
physiological marker that could be identified through 
laboratory tests, this still remains elusive. 
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'Man with Migraine” by Peter Gachot; photograph, 

The National Headache Foundation and Wyeth-Ayerst Laboratories 

This award winner from the first U.S. “Migraine 

Masterpiece” Art Competition (1988) illustrates the intense 

visual aura experienced in a classical migraine attack, 

during which even the simplest task, such as taking 

medication, is taxing. 

For half a century, the common explanation of a 
migraine attack—usually thought to have psycholog¬ 

ical origins—was that during the aura there was a 
constriction of blood vessels to the brain and that the 
subsequent head pain was due to a reflexive widen¬ 
ing of the vessels. This vascular theory is now being 

questioned. 
The aura. While it is inordinately difficult for the 

patient to carefully chart and time the progress of a vi¬ 
sual aura, this has been done repeatedly by scientists 
and doctors. The very first indication is blurred vision 
in both eyes when looking ahead. After a minute or 
two, these blurred spots begin to shimmer and move 
to one side (the same side in each eye) to form a semi¬ 
circle that is jagged, like a medieval fort when viewed 
from above, hence the term fortification spectrum or 
teichopsia (teichos is Greek for “wall”). Immediately 

within the semicircle there is a blind area (scotoma). 
The semicircular jagged edge appears to flash (scin¬ 

tillation), enlarges, and then spreads to one side, be¬ 
coming larger and more irregular as it disappears. 

The time from the first sign of visual difficulty to its 
disappearance is about 20 minutes. The evidence that 
this spreading, scintillating scotoma has a vascular 
cause is that some strokes produce a similar scotoma, 
and very occasionally scintillation, but never spread¬ 

ing. Harold Wolff, an influential headache specialist, 
reported more than 40 years ago that if a vasodilator 

(a drug that induces the widening of blood vessels) 

was inhaled, the aura could be aborted, but this has 

not been repeatedly confirmed. Also arguing against 
this concept is the fact that the activity crosses dif¬ 

ferent circulatory territories, both at the back of the 
brain (posterior, or vertebrobasilar) and at the front 

(anterior, or carotid). 
Recent technology that is able to estimate cerebral 

blood flow accurately shows that there is diminished 

blood flow during the aura, starting at the back of the 
brain and spreading forward. The back of the brain 

(the occipital lobe) is affected initially; within this lobe is 
the visual cortex, which measures 6 cm (2.3 in). Since 

the visual aura lasts about 20 minutes, the activity in 
the brain proceeds across the visual cortex at the rate 
of three millimeters per minute. The reduction in blood 

flow is now thought to be secondary to neurochemical 

changes in the brain. 
The headache. The evidence that the headache is 

due to vascular causes, i.e., change in size of feed¬ 
ing blood vessels, is stronger than in the case of the 

aura. The pulsating, throbbing head pain is in time 

with the pulse and is relieved by compression of the 
artery at its origin (in the neck); both the pulsation and 

headache are lessened by drugs that constrict blood 
vessels, e.g., ergotamine, but since vasoconstricting 

drugs have other actions, one of these actions could 
be responsible for headache relief. Because the size 

of the blood vessels on the pain-free side is not dif¬ 
ferent from that on the painful side, the vasodilation 

itself cannot be the cause of the pain. Cerebral blood- 
flow studies also show no change in blood vessel 

size during the headache phase. It is more likely that 
the chemicals (neurotransmitters) released around the 
blood vessels transmit pain and the pulsating vessels 

act on these to produce the throbbing headache. 
Established approaches to treatment and prevention. 

Because the stomach essentially does not function 
during an acute attack (gastric stasis), drugs given 

by mouth—which are absorbed beyond the stomach 
in the small intestine—are not absorbed. Therefore, 

painkillers and antivomiting drugs are best given by 
suppository; ergotamine, an antimigraine drug, can 

also be given by nasal spray or in formulations that 
dissolve under the tongue. The drugs metoclopramide 

and domperidone promote normal activity of the stom¬ 
ach, however, and thus aid absorption. While aspirin 

and acetaminophen (paracetamol in the U.K.) are the 
most common painkillers used, the former can cause 
gastric irritation, and chronic usage can produce habit¬ 

uation and analgesic rebound headaches. 

If attacks are frequent—more than twice monthly— 
preventive drugs are recommended. The most com¬ 
monly used are beta blockers, which affect the nerves 
that supply blood vessels. The first to be used was pro- 
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"Still Inside the Edges” by Jane Kley; 

photograph. The National Headache Foundation and Wyeth Ayerst Laboratories 

pranolol, which had been given to cardiac and hyper¬ 
tensive patients, and those who were also migraine 
sufferers found, unexpectedly, that their migraine was 
better. Since not all beta blockers are effective, they 
cannot be working solely because of their beta-block¬ 
ing action. The next most commonly used preventive 
drugs are antiserotonergic drugs (methysergide and 
pizotifen) and the calcium-channel blockers (flunarizine 
and verapamil). The latter are considered to work be¬ 
cause of their action on blood vessels. 

Treatment breakthrough. Of all the biological sci¬ 
ences, the most rapidly expanding is neuroscience. 
This is largely due to breakthroughs in two areas: 
neuroimaging, e.g., estimating cerebral blood flow, and 
knowledge of neurotransmitters, chemicals that trans¬ 
mit messages from one nerve cell (neuron) to another. 

It has been known for about 30 years that one 
particular neurotransmitter—serotonin, or 5-hydroxy- 
tryptamine—is involved in migraine attack. There is 
an increase in its breakdown product (5-HIAA) in the 
urine following an attack. Nearly all the serotonin in 
the blood resides in the platelet, a cellular constituent 
that aggregates and breaks down (platelet-release re¬ 
action) during a migraine attack. Because of this, one 
theory for migraine was that it was primarily a platelet 
disorder, a view not widely accepted. It was these 
alterations in serotonin during an attack that seemed 
to explain the efficacy of antiserotonergic drugs. 

The recent exciting advance involves serotonin, or 
5-HT, which consists of three main types—5HT,, 5HT2, 
and 5HT3—each of which has subtypes. There are 
now drugs, designed molecules, that can be targeted 
at these receptor subtypes. They can dramatically 
abort the headache and sickness of an acute migraine 
attack. They are the greatest advance in migraine ther¬ 
apy in many years, and some of these drugs should 

A sufferer portrayed her feeling of 

confinement during a five-day bout of 

migraine. The peripheral lights (white 

dots) are a symptom experienced 

during the visual aura, at the onset 

of the attack. 

be generally available after 1991. Precisely how they 
work is still a subject of intense investigation, but they 
are likely not only to relieve the sufferer’s pain but 
also to help unravel the enigma of migraine. 

2. Tension-type headache. Tension headaches are 
generalized headaches of mild to moderate inten¬ 
sity that may be episodic or chronic. They do not 
have gastrointestinal symptoms, but photophobia and 
phonophobia may occur. Tension headache and mi¬ 
graine often coexist. Contraction, or tension, causing 
tenderness in the pericranial muscles occurs with some 
but not all tension headaches. The term tension more 
accurately describes the underlying psychological ten¬ 
sion. Nearly anyone who experiences stress can have 
this type of headache, but the more chronic of such 
headaches may be due to an underlying depression 

Cerebral blood flow monitoring during the migraine aura 

typically reveals a diminished flow, starting at the back of 

the head and spreading forward, which is presumed to be 

caused by neurochemical changes in the brain. 

Phil Huber—Black Star 



Headache 

and are often cured by amitriptyline or similar anti¬ 

depressant drugs of the tricyclic variety. 
3. Cluster headache. One of the most severe 

headache types known, cluster headache affects 
mainly men over the age of 30. The pain is around 

the eye, is always on the same side, and lasts about 

an hour or two, and with it the eye on the same side 
is often reddened and weepy; the nostril of that side 

can feel stuffy or may run. The attacks occur about 
once daily, typically waking the patient, for about 6 
to 12 weeks once a year or less often (hence the 
term cluster). Cluster headache usually responds to 

drug therapy, but many of the drugs used have major 

side effects and thus must be monitored closely. For 
short cluster periods ergotamine can be used, but for 
chronic cases lithium, which works by acting on the 

surfaces (membranes) of nerve cells, has been one of 
the most effective agents. Other drugs that are often 
tried are methysergide and corticosteroids, and oxy¬ 

gen treatment is sometimes given during the attack. 
4. Miscellaneous headaches. Headache can be pro¬ 

duced by exercise, cough, or even sexual intercourse 

(benign orgasmic dephalalgia). Usually these do not 
signify any serious underlying disorder. They tend to 

occur in migraine patients and may be prevented by 

migraine prophylactics. 
5. Head injury. Headache often follows head trauma 

but is usually temporary. More persistent headache 

as a result of trauma can occur if there are compli¬ 
cations—e.g., accumulation of blood clots (subdural 
hematoma), which requires surgical removal. Psycho¬ 
logical factors—e.g., litigation following injury—also 

may prolong the headache. 
6. Vascular disorder headache. Stroke, which pro¬ 

duces brain damage due to interruption of blood sup¬ 
ply, especially when the cause is a hemorrhage rather 
than a clot, is one example of a vascular disorder 

that causes head pain. Another occurs in persons 
over the age of 60 years; a very persistent headache 
with tenderness—on combing hair, for example—and 

thickened pulseless blood vessels may be due to 
temporal arteritis. Sufferers may have a warning of 
generalized aches and pains (polymyalgia) with loss of 
weight. An increase in the sedimentation of red blood 
cells (the erythrocyte sedimentation rate) and biopsy 
of the temporal artery showing so-called giant cells 

in the vessel wall will confirm diagnosis. Rapid diag¬ 
nosis is important because a complication—blindness 
in one eye, or sometimes in both—can be prevented 
by steroid treatment. Steroids—e.g., prednisolone— 
work by means of anti-inflammatory and immunosup¬ 

pressive action. 
7. Intracranial pressure. Because intracranial pres¬ 

sure is often a symptom of a brain tumor, intracranial 

causes of headache are the most feared. Tumors 
of the brain, which can be benign or malignant, are 
among the most commonly occurring tumors (after 

’Headache" by John Crowley; photograph. Sandoz Pharmaceuticals 

A patient in the grip of a tension headache has suggested 

an aversion to light and sound. Although often stress 

induced, tension headaches may be caused by an underlying 

depression; some sufferers respond well to antidepressants. 

tumors of the lung, breast, uterus, and stomach). A 

headache caused by increased intracranial pressure is 
worse in the morning and is aggravated by bending 
or coughing, which increases the pressure even more; 

accompanying nausea is also worse in the morning. 
A CT scan of the brain is mandatory for this type of 

headache. Treatment, when needed, is usually surgi¬ 
cal, particularly for benign tumors. 

Low intracranial pressure, which occurs after spinal 
tap and can last up to a week, is also a cause of 

headache. The headaches are due to the stretching of 

the blood vessels and meninges (the coverings of the 
brain); the brain itself is insensitive to pain. 

8. Drug-induced headaches. Drug-related headaches 
are more frequent than is generally realized. The most 
common form is the hangover following excessive 

consumption of alcohol. Alcohol causes dilation of 
cranial blood vessels, producing throbbing pain that 

is exacerbated by movement of the head. Because 
alcohol has a diuretic effect—it increases the secre¬ 

tion of urine and depletes the body of fluids—the 
most effective remedy is to drink several glasses of 
water; if done before the alcohol is consumed, water 
consumption may minimize headache—depending, of 
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course, on the amount of alcohol consumed. Less 

recognized is the fact that painkillers—e.g., narcotics 

such as codeine and antimigraine remedies—can, if 

taken on a daily basis, produce rebound headaches. 

Prolonged use interferes with tissues the drugs act 

upon; larger and larger doses are then needed; and 

a drug-induced dependence begins a vicious cycle. 

Because withdrawal from medication can be difficult, 
hospitalization may be necessary. 

Caffeine withdrawal will also produce headache. 

Estrogens and birth control pills, too, are known to 

cause headaches, although the mechanism of action 
is unknown. 

Related to drug-induced headaches are those due 

to specific chemicals; e.g., “hot-dog headache,” in 

which nitrates used to even out the color of prepared 

meats act as vasodilators. Another example is “Chi¬ 

nese restaurant syndrome,” in which headache and 

flushing are blamed on monosodium glutamate, a fla¬ 
vor enhancer. 

9. Infections. Headache can be associated with both 

viral and bacterial infections. Infections such as influ¬ 

enza will produce headache, which disappears when 

the illness resolves. The headache is usually overshad¬ 

owed by other symptoms and does not require specific 

treatment. More serious are specific infections of the 

nervous system, such as meningitis or encephalitis. 

Examination of the cerebrospinal fluid, obtained by 

spinal tap, will usually reveal the organism responsible. 

10. Metabolic headache. At high altitudes mountain 

sickness causes such symptoms as headache, nau¬ 

sea, and disorientation as a result of poor oxygenation 

of red blood cells (hypoxia) due to low barometric 
pressure. Gradual acclimatization can prevent the con¬ 

dition, but when it occurs, acetazolamide, a carbonic 

anhydrase inhibitor that acts as a diuretic, has proved 

useful in treatment. Hypoglycemia, an abnormal de¬ 

crease in blood sugar, and sleep apnea, in which 

abnormal breathing interferes with sleep and produces 

hypoxia, are other, though infrequent, metabolically 

related causes of headache. 
11. Cranial headaches. Headaches or facial pain 

can be associated with disorders of the cranium, neck 

(e.g., disorders of the cervical spine), eyes (e.g., acute 

glaucoma and refractive errors), ears, teeth and jaws, 

and the nose and sinuses. Perhaps most common is 

the pain from sinusitis. Such pain is easily recognized 

since it often follows a cold or flu, settles over the 

cheek or forehead, and is worse in the afternoon. 

X-ray of the sinuses reveals an opaque sinus due 
to accumulation of fluid. The condition is cured by 

antibiotics, but sometimes interventional drainage may 

be needed. 
12. Neuralgia. The word neuralgia means “pain in 

a nerve,” and the most common nerve affected is the 

trigeminal (or fifth cranial) nerve, which governs sen¬ 
sation of the face. Trigeminal neuralgia usually occurs 

Migraine versus cluster headache 

migraine cluster 

pain 
quality 

throbbing, pulsating, 
aggravated by physical 
activity 

steady, intense, piercing, 
boring, or burning 

duration 8 to 36 hours 15 minutes to 3 hours 

site temple in the eye, forehead, and 
temple; radiating into 
neck; around the eye, 
radiating behind the eye 
socket or into the jaw 

sufferers more common in women; 
heredity a factor 

more common in men 
over age 30; heredity not 
a factor 

pattern 
of 
attacks 

attacks may occur any 
time; pain often present 
on awakening 

typically, two or more 
times a day for weeks or 
months, usually followed 
by pain-free intervals of 
months or years; attacks 
often occur early in the 
morning or two to three 
hours after retiring 

warning 
symptoms 

classic type with aura: 
visual, neurological, or 
mental symptoms, lasting 
about 20 minutes; e.g., 
blurred vision, seeing 
flashing lights 

none 

other 
common 
symptoms 

nausea and vomiting, 
photophobia and 
phonophobia 

sinus congestion, 
runny or stuffy nose, 
tearing, eyelid swelling or 
drooping, facial sweating 

after the age of 50 and is recognized by its sharp 

shooting pains, usually in the jaw, cheek, or both 

but sometimes involving the eye. It is nearly always 

confined to one side and is provoked by washing, 

talking, chewing, or cold drafts. The pain lasts only a 

few seconds but is so intense that the face tends to 

contract, or screw up, hence the alternative name of 

tic douloureux (tic means “spasm”; douloureux means 

“painful”). Involuntary repetition of the painful par¬ 

oxysms can be set off by a touch to certain “trigger” 

areas on the face. Sufferers are usually helped by 

carbamazepine (Tegretol), which need not be taken 

permanently, as the pain often disappears for months 

or even years. This drug is used mostly in epilepsy; it 

reduces the likelihood of seizures caused by abnormal 

nerve signals in the brain. In rare cases of neuralgia, 
surgery is performed to sever the nerve. 

It is expected that the new classification of headache 

disorders will benefit sufferers by enabling improved 

and more expedient diagnoses. Jes Olesen, professor 

of neurology at the University of Copenhagen, who 

served as the chairman of the classification commit¬ 

tee of the International Headache Society, has rec¬ 

ommended that patients keep “headache diaries”— 

careful records of the occurrence and nature of their 

headaches; such records, in conjunction with the 

new classifications, should help physicians modify or 

change treatments so patients receive optimal therapy. 
—F. Clifford Rose, M.D. 
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Heart and Blood Vessels 
Cardiovascular disease (CVD), the great modern 

plague, continues to be the leading cause of untimely 

mortality in most economically developed nations of 
the world. CVD causes nearly a million deaths a year 
in the United States alone and costs the nation an esti¬ 

mated $136 billion. Many victims and would-be victims 
are now benefiting from important recent advances in 

the field of cardiology; these have come in the areas of 
understanding, diagnosis, treatment, and prevention. 

Brief reports below suggest the range of advances. 
One problem whose prevention continues to pose a 

major challenge is sudden cardiac death. Another sub¬ 

ject, cholesterol, continues to spark controversy: How 
should the lay public interpret the conflicting and con¬ 

fusing published reports? These topics are addressed 

in more detail. 

Advances: in brief 

Small inflatable balloons placed at the tip of cardiac 
catheters are now commonly introduced through arm 
or leg blood vessels to dilate narrowed segments of 
arteries. Although they are frequently used to open 

arteries of the lower limbs in patients whose vessels 
are narrowed by atherosclerosis and who develop leg 
pain due to inadequate blood flow, their most frequent 
use is to improve the blood supply to the heart. Per¬ 

cutaneous transluminal coronary angioplasty (PTCA) is 
cost-effective, involves relatively little discomfort to the 
patient, and often makes open-heart surgery unneces¬ 

sary. Approximately 250,000 of these procedures will 
be performed in the United States alone this year. 

There have been notable advances in the design of 
the balloon catheters and catheter delivery systems. 

Consequently, many coronary blockages or narrow¬ 
ings (stenoses) can now be treated by this method. 
More recently a number of other catheter-based tech¬ 
niques have evolved, in conjunction with coronary an¬ 

gioplasty, to open up certain coronary artery stenoses. 
These include lasers; atherectomy devices that make 
use of mechanical rotating surfaces to cut or pulver¬ 
ize, and then remove, the material that is responsible 
for the narrowing of the blood vessel; and coronary 
artery stents. Stents are composed of a flexible, ex¬ 
pandable metal support mesh that is introduced into 
the coronary artery by the balloon catheter. After the 
narrowed artery is dilated by the inflated balloon, the 
stent is introduced into the dilated segment, expanded 
by inflation of the balloon, and left in place to ensure 
that the coronary artery stays open. 

Specially designed inflatable catheter balloons, larger 
than those used for PTCA, are also being used 
in the cardiac-catheterization laboratory to open nar¬ 
rowed heart valves (mitral, pulmonary, and aortic valve 

stenosis) and blood vessels (coarctation of the aorta). 
Results have been particularly good in young patients 

with mitral stenosis or with pulmonary stenosis; the 

procedure has not proved as effective in patients with 

aortic valve disease. 
Cardiac surgery has become established as a treat¬ 

ment of an increasing number of congenital and ac¬ 

quired cardiac abnormalities. Specifically, there have 

been recent advances in the ability to prevent rejection 

of transplanted organs by judicious use of medications 
that inhibit the immune response causing graft rejec¬ 

tion. This has resulted in the establishment of cardiac 
transplantation as an effective long-term treatment in 

patients who are severely limited and do not respond 

to conventional therapeutic measures. Increasing suc¬ 

cess with combined heart and lung transplantations 
has also allowed many complex congenital cardiac 

malformations to be treated effectively in children and 

young adults. 
There have been important advances in the man¬ 

agement of disorders of heart rhythm. Pacemakers 

were initially developed to prevent dangerous slowing 
of the heart rate with resultant loss of consciousness. 

Advances in microchip electronic technology and bat¬ 
tery design have allowed for marked reductions in the 

size of pacemakers and in the increased longevity 
and programmability of the devices. Modern physio¬ 

logical pacemakers mimic closely the natural rhythm 
of the heart and allow for proper sequence of cardiac- 
chamber activation and for increases in heart rate in 

response to physical exercise. These modifications im¬ 
prove the efficacy of the heart as a pump in patients 
with various slow heart rate problems and allow for 

substantial improvement in exercise performance. 

Sudden cardiac death: 
identifying and managing those at risk 

Sudden unexpected cardiac death claims an esti¬ 

mated 450,000 lives annually in the United States 

Remote monitors track the progress of a PTCA, or balloon 

angioplasty, procedure to open blocked coronary arteries. 

Advances in the design of PTCA catheters and systems have 

steadily reduced the need for open-heart surgery. 

Philips Medical Systems 
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alone and occurs most commonly in the industrial na¬ 

tions of Europe and North America. Although major 

advances have been made in understanding its un¬ 

derlying mechanisms, prevention continues to pose a 
major challenge. 

Sudden cardiac death can occur as a result of 

many conditions. Among the known causes are the 
following: 

Heart attacks. Coronary artery disease, character¬ 

ized by narrowing of the vessels that supply blood to 

the heart muscle, or myocardium, by fibrous and fatty 

deposits within the vessel wall (atherosclerosis), is the 

most common cause of sudden cardiac death. There 

are basically two major circumstances in which sudden 

cardiac death may strike people who have^coronary 

artery disease: during a heart attack (myocardial in¬ 

farction) and after a heart attack that has left the heart 
electrically unstable. 

Myocardial infarction usually results from sudden 

blockage of a coronary artery by a clot that has formed 

at the site of atherosclerotic disease. Sudden cardiac 

death may then follow from acute failure of the heart’s 

pumping action, rupture of the heart, or abnormalities 

of the heart rhythm (cardiac arrhythmias). Importantly, 

most deaths from arrhythmia happen within the first 

few minutes or hours of the heart attack. The risk of 

sudden cardiac death can therefore be reduced if per¬ 

sons who experience prolonged or frequently recurring 

chest discomfort are transferred rapidly to coronary 

care units, where heart rhythm can be monitored. 

Early administration of drugs that can dissolve the clot 

(thrombolytic therapy) and thus reduce the extent of 

myocardial damage and of drugs that prevent further 

buildup or recurrence of clots (aspirin and heparin) also 

reduces the risk of subsequent sudden cardiac death. 

Several thrombolytic agents are now available (strep¬ 

tokinase, tissue plasminogen activator [t-PA], uroki¬ 

nase, anistreplase), although controversy still abounds 

as to which is the most effective. Thrombolytic therapy 

reduces mortality in the weeks following a myocardial 

infarction by about 25%. The main beneficiaries are 

patients treated in the first few hours after the heart 

attack begins, although benefits have been reported 

for patients whose treatment began as long as 12 

hours after onset of symptoms. 

The use of clot-dissolving agents represents a ma¬ 
jor advance in treating heart attacks. Another break¬ 

through occurred when it was shown that taking as¬ 

pirin shortly after the onset of a heart attack produces 

an equally dramatic decrease (about 25%) in mortal¬ 

ity. The effectiveness of aspirin probably arises from 

the fact that the drug inhibits the activity of platelets, 

a component of the blood essential to the formation 

of clots. Of note, the beneficial effects of streptoki¬ 

nase and those achieved with aspirin appear to work 

together, as combined therapy reduces mortality as¬ 

sociated with myocardial infarction by more than 40%. 

Yvonne Hemsey—Gamma/Liaison 

A medical team demonstrates delivery of a clot-dissolving 

agent directly to the site of arterial blockage in a heart attack 

victim. Primary beneficiaries of this therapy are those treated 

within hours after the attack begins. 

Although many who survive a heart attack recover 

virtually normal cardiac function, other, less fortunate 

people are left with a damaged, scarred left ventri¬ 
cle (the major pumping chamber of the heart) and 

impaired pumping function. Sudden death among the 

latter group may be caused by another myocardial 

infarction. However, most sudden deaths in this group 

occur because the scarred heart is often electrically 

irritable. In such circumstances the heart may ex¬ 

perience ventricular tachycardia, an abnormally rapid 
regular rhythm arising from an area near the scarred 

muscle. Frequently, ventricular tachycardia degener¬ 

ates into ventricular fibrillation, a chaotic rhythm that 

invariably results in death unless a satisfactory rhythm 

is restored within a few minutes by application of a 

direct-current shock to the chest. 

Patients who survived a heart attack and who are 

at increased risk of sudden cardiac death include: (1) 

those with extensive myocardial damage; (2) those 

whose ventricular arrhythmias could trigger more life- 

threatening arrhythmias (not all arrhythmias are in¬ 

herently dangerous); and (3) those with an abnormal 
signal-averaged electrocardiogram, a special electrical 

recording of the heart that can identify patients hav¬ 

ing an electrical irritability that can lead to ventricular 

arrhythmias. 
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Cardiomyopathy■ Cardiomyopathies are primary dis¬ 

eases of the heart muscle. They are frequently asso¬ 
ciated with ventricular arrhythmias that can result in 

sudden cardiac death. 
Wolff-Parkinson-White (WPW) syndrome. Normally, 

the electrical impulses that control heart-muscle con¬ 
traction are generated in the right atrium (one of the 
two reservoir chambers sitting on top of the ventricles, 

the pumping chambers of the heart) and conducted to 

the ventricles by a single pathway of specialized mus¬ 

cle tissue. This pathway normally transmits the elec¬ 
trical impulses slowly. Extra, or accessory, pathways 
between the atria and ventricles, however, sometimes 

exist, and when they do, they often conduct faster 
than the normal pathway. Their presence thus may 

result in very rapid heart rates if the heart experiences 
atrial arrhythmias that, in the absence of such path¬ 

ways, would be much slower and better tolerated. 
Because of the very rapid rates, otherwise nonserious 
arrhythmias may degenerate into ventricular fibrillation 

and consequent sudden cardiac death. 
Syndromes associated with a prolonged “Q-T inter¬ 

val. " The so-called Q-T interval is the particular inter¬ 
val on an electrocardiogram that represents the time 

during which the ventricles of the heart contract. An 
abnormally long Q-T interval is associated with occur¬ 

rence of a form of rapid ventricular arrhythmia termed 
torsades de pointes, which can result in sudden car¬ 
diac death. Q-T prolongation may result from certain 
electrolyte (potassium, magnesium) deficiencies, drugs 

(tricyclic antidepressants and antiarrhythmic drugs), 
and nutritional states (liquid-protein-modified-fat di¬ 

ets). Additionally, two hereditary syndromes—Jervell 
and Lange-Nielsen, and Romano-Ward—and a simi¬ 
lar but noninherited disorder are associated with ab¬ 
normal Q-T prolongation and sudden cardiac death. 

These conditions are typically discovered in childhood 
or early adulthood when their victims suffer from re¬ 

current syncope (fainting) or have convulsive seizures 
precipitated by emotional or physical stress. 

Valvular heart disease. Severe narrowing of the aor¬ 
tic valve of the heart (the outflow valve of the left 
ventricle) may result in syncope and, if unrelieved, in 
sudden cardiac death. 

Primary ventricular electrical instability. Finally, oc¬ 
casionally otherwise healthy people experience ven¬ 
tricular fibrillation. In these cases sudden cardiac death 
may occur in the absence of any known cardiac 
disease. 

Public education programs and increased availabil¬ 

ity of rapidly deployable paramedic teams allow the 
delivery of lifesaving emergency medical care to many 

individuals who suffer cardiac arrest. Survivors, how¬ 
ever, are at high risk of a potentially fatal recurrent 
episode. A careful history, clinical examination, and 
series of tests are necessary to determine potentially 
reversible causes of the cardiac arrest and to prevent 

Ed Kashi 

Increased availability of quick-response paramedic teams 

and sophisticated mobile equipment has given many victims 

of cardiac arrest a second chance. These survivors, however, 

remain at high risk of another, potentially fatal episode. 

subsequent sudden death. This kind of comprehensive 
evaluation is also necessary for the patient who has 

not had a cardiac arrest but who has been identified 

as having one of the disorders discussed above. If, by 
means of these studies, the patient is judged to be 

at increased risk, an electrophysiological (EP) study is 
usually performed. 

An EP study involves insertion of several catheters 
into the heart (through blood vessels in the arm or 

groin) for recording cardiac electrical activity and for 

electrically stimulating the heart. These studies identify 
persons with sinus node disease (the sinus node, a 

mass of specialized heart muscle, is the source of 

the electrical stimulus that initiates the natural heart 
rhythm) and those with abnormalities of electrical 
conduction across the atrioventricular node, another 

source of electrical stimulus that lies between the 
upper (atrial) and lower (ventricular) chambers of the 

heart. Patients with sinus node disease or conduction 
disorders may be prone to sudden slowing of the 
heart rate and thus suffer loss of consciousness or, 
if the slowing is profound and prolonged, sudden car¬ 
diac death. 

The EP study also identifies those who are prone 

to atrial and ventricular arrhythmias. The perpetuating 
mechanism of most ventricular arrhythmias is believed 
to involve a process termed reentry. Reentry is depen¬ 

dent on the presence of an impulse-carrying pathway 
of heart muscle that acts abnormally by allowing part 

of the impulse to reverse its travel and then enter the 
pathway a second time. This reentry, or feedback, of 
the electrical impulse may become continuous, thus 

perpetuating the arrhythmia. Consequently, for tachy¬ 
cardia to occur, both a source of initiating impulses 

and a pathway that allows impulse reentry must exist. 
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Initiating mechanisms are usually extra heartbeats, 

which occur more often (but not exclusively) in persons 

with diseased heart muscle. These extra beats can be 

detected by electrocardiographic monitoring. On the 

other hand, the existence of a reentry pathway capa¬ 

ble of sustaining an arrhythmia can be detected in an 

EP study. If a patient does have the necessary reentry 

pathway, ventricular tachycardia can be started and 

stopped reliably during the EP study by delivery of 

critically timed electrical stimuli via a catheter placed 

near the pathway. Such a demonstration implies that 

the patient has the necessary pathway to sustain an 

arrhythmia spontaneously if initiating mechanisms oc¬ 

cur. It also allows its properties and its effect on the 

patient’s blood pressure to be evaluated. 

In many patients antiarrhythmic drugs are effec¬ 

tive; they eliminate occurrence of the initiating extra 

heartbeats or favorably modify the reentry pathway. 

In some patients, however, the same drugs show little 

effect or are actually proarrhythmic; i.e., they encour¬ 

age the arrhythmia. 

If antiarrhythmic drugs suppress ventricular tachy¬ 

cardia induced during the EP study, it is likely that the 

patient will benefit from their long-term use. If, however, 

they fail to control the arrhythmia or result in serious 

side effects, nonpharmacological therapeutic methods 

are employed. These include attempts to destroy the 

arrhythmia (by surgery or by catheter-delivered laser 

beams or electrical energy) or surgical implantation of 

a defibrillator device. The latter continuously monitors 

the heart rhythm and delivers an electric shock directly 

to the heart if its sensing mechanism detects the start 

of a potentially lethal ventricular arrhythmia. 
This diagnostic and therapeutic approach to patients 

at high risk of dying suddenly because of a ventricular 

arrhythmia has been extremely successful. Ordinarily, 

the chances that a patient who has been resuscitated 

from a cardiac arrest will die of a subsequent one is 

about 30% after one year and about 45% after two 

years. The use of EP studies to guide therapy in this 

subgroup of patients changes these statistics quite 

remarkably. If a drug is identified that suppresses in¬ 

duction of ventricular arrhythmia (found in about a third 

of the patients), incidence of sudden cardiac death is 

reduced to 6% at one year and to 15% at three years. 

Patients who continue to have an inducible ventricu¬ 

lar arrhythmia remain at high risk for sudden cardiac 

death—30% at three years—unless they receive an 

implantable defibrillator. First introduced in 1984, the 

device has been implanted in several thousand pa¬ 

tients worldwide, in whom it has reduced incidence of 

sudden cardiac death to less than 1 % per year. 
The problem of sudden cardiac death caused by 

coronary artery disease represents the consequences 

of a disease that often takes years or even decades to 

advance to the point that it can cause sudden death. A 

broader approach to coronary artery disease is to pre¬ 

vent its development or progression entirely. Although 

several preventive measures have been advocated, 

perhaps the one that has been most publicized, and 

at the same time most embroiled in controversy, is 

advocacy of reducing cholesterol levels in the blood. 

Cholesterol update: review of the evidence 

In the past year, several questions have been raised 

about the scientific basis for lowering high blood 

cholesterol to reduce the risk of coronary heart dis¬ 

ease (CHD). The controversy has focused on three 

major issues. First, is elevated blood cholesterol an 

important risk factor for CHD? And is it a risk factor in 

women and the elderly as well as in middle-aged men? 

Second, does lowering high blood cholesterol reduce 

illness and death from CHD? And does it prolong life? 

And third, is diet a significant factor in determining the 

level of blood cholesterol and the risk of CHD? To 

answer these questions, it is worthwhile to review the 

scientific evidence from major studies and clinical trials 

linking cholesterol to CHD. (See Table on page 329 for 

summary of studies cited.) 

Elevated blood cholesterol and CHD. There is com¬ 

pelling evidence implicating elevated levels of blood 

cholesterol as a risk factor for CHD. The Framingham 

Heart Study, which has been evaluating the coronary 

risk profiles of men and women in Framingham, Mass., 

for nearly half a century, has shown that the risk of 

CHD rises steadily as the blood cholesterol level rises 

and that elevated blood cholesterol is one of the three 
major modifiable CHD risk factors, together with smok¬ 

ing and high blood pressure. Follow-up of the more 

than 360,000 men aged 35-57 who were screened 

for the Multiple Risk Factor Intervention Trial (MRFIT) 

has clearly demonstrated the relationship between in¬ 

creasing serum cholesterol levels and increasing risk 

Drawing by R. Chast; © 1989 The New Yorker Magazine, Inc. 
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of CHD death. The risk is relatively low below 180- 
200 milligrams per deciliter (mg/dl) and increases more 

rapidly as the cholesterol level rises past 200 mg/dl. 
At a serum cholesterol level of 240 mg/dl, the risk of 
CHD is about double that at 200 mg/dl, and it rises still 

more steeply above 240 mg/dl. These observed risk 
relationships are an important part of the reason that 

the Adult Treatment Panel of the National Cholesterol 
Education Program (NCEP) established the current 

classification of total cholesterol levels: less than 200 
mg/dl is desirable, 200-239 mg/dl is borderline-high, 

and 240 mg/dl or above is high blood cholesterol. 
Together, the evidence from animal, biochemical, ge¬ 

netic, epidemiological, and clinical studies shows that 

elevated blood cholesterol is a cause of CHD. 
High blood cholesterol is a risk factor for CHD not 

only in middle-aged men but also in women and the el¬ 
derly. Although women generally develop CHD at later 
ages than men, it is the number one killer of women 

(as well as men), accounting for the deaths of nearly 
250,000 women a year. Survey and epidemiological 

data show that the rates of CHD in women rise rapidly 
after menopause and catch up to those of men. Fra¬ 
mingham and other studies have shown that elevated 

blood cholesterol is an important factor in this rise. 
The elderly have high rates of CHD, and elevated 

blood cholesterol is common in this age group. Fra¬ 
mingham has shown that a high level of low-density 
lipoprotein (LDL)-cholesterol (“bad” cholesterol) is a 
predictor of coronary heart disease in older persons; 

an elevated level of total serum cholesterol is also a 

predictor of coronary heart disease, but it is weaker 
than at younger ages. Nonetheless, the elderly have 
such high absolute rates of CHD that the number of 

cases of CHD associated with a rise in total choles¬ 
terol is actually greater than in younger individuals. 

Lowering blood cholesterol: clearly established ben¬ 
efits. Clinical trials have proved that lowering high 
blood cholesterol levels will reduce the risk of CHD. In 
the Coronary Primary Prevention Trial (CPPT), a 9% 
reduction in total cholesterol levels produced a 19% 
reduction in CHD deaths and nonfatal myocardial in¬ 
farctions. In the Helsinki (Finland) Heart Study, an 8% 
reduction in total and LDL-cholesterol, together with a 

10% rise in high-density lipoprotein (HDL)-cholesterol 
(“good” cholesterol), yielded a 34% reduction in CHD 
risk. This study confirmed the benefits of lowering to¬ 

tal and LDL-cholesterol and suggested that additional 
benefit was gained by raising HDL-cholesterol. The 

benefit of raising HDL-cholesterol in individuals with 
high serum cholesterol has also been seen in several 
other studies. 

HDL is thought to play a significant role in trans¬ 
porting cholesterol away from tissues. In epidemiolog¬ 
ical studies such as Framingham, low levels of HDL- 
cholesterol predict an increased risk of CHD, whereas 
high levels appear to be protective. However, accu¬ 

rate measurement of HDL-cholesterol is difficult to 
accomplish in the standard clinical laboratory, and the 

benefit of raising a low HDL-cholesterol where this is 
the only cholesterol problem has not been proved in 

a clinical trial. Because of these considerations, the 

Adult Treatment Panel of NCEP did not recommend 

universal screening for HDL-cholesterol and recom¬ 
mended that hygienic measures (such as weight loss 

to correct obesity, smoking cessation, and exercise) 

rather than drug treatment be used to raise an isolated 

low HDL level. 
A question that has been raised about the CPPT 

and Helsinki trials is whether the magnitude of the ab¬ 

solute reduction in CHD rates (as contrasted with the 

percentage of reduction) is substantial enough to jus¬ 
tify cholesterol-lowering treatment. Thus, the Helsinki 

Heart Study, although it achieved a 34% reduction in 
CHD, also showed that the absolute reduction in CHD 

that would result from treating 1,000 hypothetical men 
for five years is only 14 cases (27 cases of CHD if the 

1,000 men were treated versus 41 cases if they were 

not). The problem with this critique is that it bases a 
judgment about the absolute reduction in CHD on the 
data from the limited five-year period of the trial. In 

actual clinical practice, patients with high blood choles¬ 

terol levels would be treated for a lifetime, not for five 

years alone. 
What is the risk of CHD over a lifetime? Framingham 

data show that a 40-year-old man has about a 50% 
chance of developing CHD over his remaining lifetime. 

In other words, 500 out of 1,000 middle-aged men will 

develop CHD if no cholesterol-lowering treatment is 

carried out. With treatment, if blood cholesterol levels 
were lowered 10-15% (which is likely to be attainable 
in light of the reductions seen in the clinical trials with 

diet, drugs, or both), the CHD risk would be reduced 
about 25%. That means that out of 1,000 men only 
375 would develop CHD, instead of 500—an absolute 

reduction of 125 cases of CHD per 1,000 men. This is 
clearly a substantial reduction in the absolute number 

of CHD cases, but it can be appreciated only in view 
of the lifetime incidence of CHD, not the incidence 

over the necessarily short duration of the clinical trials. 
Clinical trials have also provided clear X-ray evidence 

of the beneficial effects of cholesterol reduction on 
the rate of progression of coronary artery disease as 

determined by investigations that studied the coronary 
arteries (coronary angiography). Thus, the Choles¬ 

terol Lowering Atherosclerosis Study (CLAS) showed 

that substantial cholesterol lowering produces slowed 
progression and even regression of atherosclerotic 
plaques in the coronary arteries. The patients in the 

study had recently undergone coronary artery bypass 
surgery; the results, therefore, indicate that choles¬ 
terol lowering can be beneficial even in advanced 

CHD. The recently released early results of the Fa¬ 
milial Atherosclerosis Treatment Study (FATS) provide 
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Cholesterol: cited studies and clinical trials 

name of study focus of study 
study 
population name of study focus of study 

study 
population 

1. epidemiological studies 

Framingham Heart 
Study 

long-term study of risk 
factors for CVD 

5,209 men 
and women, 
aged 30-60 
at entry (1948) 

Helsinki Heart 
Study 

randomized, double-blind, 
placebo-controlled study of 
changes in blood lipids and 
CHD rates in men treated with 
gemfibrozil 

4,081 men, 
aged 40-55 

MRFIT Screenees follow-up of men screened 
for the Multiple Risk Factor 
Intervention Trial to 
determine cause of death 

361,662 men, 
aged 35-57 Cholesterol 

Lowering 
Atherosclerosis 
Study (CLAS) 

randomized, placebo-controlled 
angiographic study of changes 
in coronary atherosclerotic' 
plaque in men who had 
previously undergone coronary 
artery bypass surgery and who 
were treated with combined 
colestipol-nicotinic acid 
therapy and diet 

162 men, 
aged 40-59 

Seven Countries 
Study 

study to examine the effects 
of culture, differences in 
diet, and other health habits 
on risk factors and CHD 

11,579 men, 
aged 40-59 

comparison of diet, blood 
cholesterol levels, and CVD 
rates in Japanese living in 
Japan with those in people 
originally from same regions 
who were living in Hawaii or 
California 

12,485 men, 
aged 45-69 Study Familial 

Atherosclerosis 
Treatment Study 
(FATS) 

randomized, double-blind, 
quantitative arteriographic 
comparison of changes in 
coronary atherosclerosis and 
lipid alterations with 
nicotinic acid + colestipol, 
lovastatin + colestipol, or 
placebo (± colestipol) in 
patients with existing CHD 
and familial lipoprotein 
disorders 

165 subjects 

Honolulu Heart 
Program 

prospective study of diet, 
blood cholesterol levels, 
and CVD among men living 
in Hawaii 

8,006 men, 
aged 45-64 

Zutphen Study investigation into relation¬ 
ship between diet, blood 
cholesterol and other risk 
characteristics, and 
CVD incidence 

871 men, 
aged 40-59 

Coronary Drug 
Project 

assessment of the efficacy 
and safety of several lipid- 
influencing drugs, including 
nicotinic acid, in men with 
previous myocardial infarction 

8,341 men, 
aged 30-64 

Ireland-Boston 
Study 

comparison of diet, blood 
cholesterol, and CHD in 
men of Irish descent in 
Ireland and Boston 

1,001 men, 
aged 29-70 

Oslo Study 
Diet and 
Antismoking Trial 

assessment of the effect of 
diet and antismoking 
interventions on CHD and 
risk factors 

1,232 men, 
aged 40-49 

Western Electric 
Study 

investigation of diet, blood 
cholesterol, and other 
variables in relation to the 
subsequent development 
of CVD 

1,900 men, 
aged 40-55 

Stockholm 
Ischemic Heart 
Disease Study 

study of mortality rates in 
survivors of myocardial 
infarction treated with 
clofibrate and nicotinic acid 

555 subjects 
(men and 

women) 

Los Angeles 
Veterans 
Administration 

randomized double-blind 
study of men assigned to 
a control or cholesterol- 

846 men, 
aged 55-89 II. clinical trials 

Lipid Research randomized, double-blind, 3,806 men, Domiciliary Study lowering diet 

Clinics-Coronary 
Primary Prevention 
Trial (LRC-CPPT) 

placebo-controlled study of 
changes in blood cholestero 
levels and CHD rates in 
hypercholesterolemic men 
treated with cholestyramine 
and a moderate cholesterol¬ 
lowering diet 

aged 35-59 Finnish Mental 
Hospital Study 

comparison of usual diet with 
a diet reduced in saturated 
fats, in which there was 
partial replacement with 
unsaturated fats 

4,178 men, 
6,434 women, 
aged 15+ 

Compiled with the assistance of Nancy Ernst, Nutrition Coordinator, National Heart, Lung, and Blood Institute 

additional X-ray evidence that cholesterol lowering can 
lead to actual regression of coronary atherosclerotic 

plaques. 
Most of the cholesterol-lowering clinical trials have 

been conducted in middle-aged men with high choles¬ 

terol levels because their high rates of CHD allow 

the trials to be carried out as efficiently as possible. 

However, the total body of evidence, including animal, 

metabolic, and epidemiological studies, suggests that 

the results can be extended to women and the el¬ 

derly. As already indicated, elevated blood cholesterol 

is a CHD risk factor in women and the elderly; the 

atherosclerotic process itself does not appear to be 

different in these groups; and advanced disease re¬ 

sponds to cholesterol lowering. All in all, the evidence 

suggests that women and the elderly can reap the 
same benefits from cholesterol reduction as middle- 

aged men. 
Despite a clear reduction in CHD, the CPPT and 

Helsinki studies did not show a reduction in overall 

death rates from lowered cholesterol. These trials, 

however, were of too short duration to show reduc¬ 

tions in total mortality. Epidemiological studies such 

as Framingham and the Seven Countries Study sug¬ 

gest that individuals with the lowest cholesterol levels 

have the greatest life expectancy, while those with 
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more elevated levels do not live as long. In addition, 

three clinical trials (the nicotinic-acid arm of the Coro¬ 
nary Drug Project, the Oslo [Norway] Study Diet and 
Antismoking Trial, and the Stockholm Ischemic Heart 

Disease Study) have reported reductions in total mor¬ 

tality. More evidence is needed to establish definitively 
the effect of cholesterol lowering on total death rates. 

The currently available evidence shows conclusively 
that lowering high blood cholesterol will reduce illness 
and death from CHD, thereby leading to improved 

quality of life, and suggests that cholesterol lowering 

may well lead to prolongation of life as well. 
Diet. Findings from metabolic, epidemiological, and 

clinical studies show that diet is an important deter¬ 

minant of blood cholesterol levels and CHD risk. The 
evidence for these relationships has been carefully 
reviewed in two recent reports, that of the NCEP 
Population Panel and the National Research Coun¬ 

cil’s report, Diet and Health. These two reviews have 

concluded that high intakes of saturated fatty acids, 
cholesterol, and calories leading to obesity raise blood 
cholesterol levels and increase the risk of CHD. 

The scientific basis for these conclusions comes 
from a variety of types of studies: (1) from epidemi¬ 
ological studies of the relationships between dietary 

components, blood cholesterol levels, and CHD rates, 
in particular the Seven Countries Study, the Ni-Hon- 

San Study, the Honolulu Heart Program, the Zut- 
phen (Neth.) Study, the Ireland-Boston Study, and the 

Western Electric Study; (2) from studies conducted 
on metabolic wards showing that dietary saturated 
fatty acids raise total and LDL-cholesterol levels, that 
substitution of carbohydrates, monounsaturated, or 
polyunsaturated fatty acids for saturated fatty acids 

reduces blood cholesterol levels, and that diet alone 
can produce 15-25% reductions in blood cholesterol; 
and (3) from clinical trials, such as the Oslo Study, 
the Los Angeles Veterans Administration Domiciliary 

Study, and the Finnish Mental Hospital Study, which 

have shown that diet alone can produce 10-15% re¬ 

ductions in blood cholesterol in free-living patients who 
are making their own dietary choices. 

The strong evidence linking diet to blood cholesterol 

and CHD has led many major health and medical or¬ 

ganizations (including the NCEP Population Panel, the 

National Research Council, and the American Heart 

Association) to recommend that Americans adopt an 
eating pattern that is low in saturated fatty acids and 

dietary cholesterol and that they avoid excess calories. 

Adopting such dietary habits can lower blood choles¬ 

terol levels by about 10%, which should translate into 
a 20% reduction in CHD. The evidence has also led 

the NCEP Adult Treatment Panel to recommend that a 
diet low in saturated fatty acids and dietary cholesterol 

be the mainstay of clinical treatment for individuals 
with high blood cholesterol. 

What is needed to lower blood cholesterol through 
diet is a habitual pattern of heart-healthy eating. De¬ 

spite the fact that fish oil and soluble fiber (such as 

oat bran) have been promoted in some quarters as 
“magic bullets,” no single food or supplement is the 

key to reducing blood cholesterol. Fish oil supple¬ 

ments do not generally lower blood cholesterol levels 
and are not recommended. On the other hand, fish 

is a good source of protein, is low in saturated fatty 

acids, and has an important role to play in a health- 
promoting dietary pattern. Oat bran has been found in 

a few studies to add modestly to the degree of blood 
cholesterol lowering, but dietary fiber supplements are 

not a panacea. However, foods rich in soluble fiber 

(such as oats and oat bran) are a useful component of 
an overall eating pattern that is low in saturated fatty 
acids, total fat, and cholesterol. 

Reasonable conclusions: the current consensus. The 
strength of the scientific evidence has produced a 

consensus among most informed scientists that ele¬ 
vated blood cholesterol is an important risk factor for 

CHD, that lowering elevated blood cholesterol levels 

By permission of Mike Luckovich and Creators Syndicate 



will reduce CHD rates, and that diet is the cornerstone 

for lowering blood cholesterol levels. Over 6 million 

Americans have symptomatic CHD, and there are 

about 1,250,000 myocardial infarctions annually. De¬ 

spite impressive declines in CHD death rates over the 

past 20 years, CHD remains the leading killer of men 

and of women, accounting for over 500,000 deaths a 

year. The economic burden imposed by CHD exceeds 

$50 billion annually. Approximately 60 million American 

adults have blood cholesterol levels that, either alone 

or in combination with other risk factors, raise their 

risk of CHD sufficiently to require medical advice and 

treatment, with a diet low in saturated fatty acids and 

cholesterol being the primary therapy. The data also 

show that tens of millions more would benefit from 

reducing cholesterol on their own by adopting a diet 

that is low in saturated fat and cholesterol. 

—James I. Cleeman, M.D., 
Stephen E. Epstein, M.D., 

Lameh Fananapazir, M.D., 
and Claude Lenfant, M.D. 

Hypertension 
High blood pressure, affecting about one of every five 

Americans, is associated with increased risks of pre¬ 

mature death due to stroke, heart attack, or kidney 

failure. In the black population severe hypertension is 

particularly prevalent—five times more common than 

in whites. Insidious, generally without symptoms until 

irreversible damage has been done, the disorder de¬ 

serves its sobriquet, “the silent killer.” Virtually every 

primary physician deals with the problem every day, 

pursuing the evidence that timely detection and control 

of high blood pressure can significantly improve the 

longevity of affected patients. 

Past ignorance giving way to new insights 

However, victory in this field is celebrated only in 

broad and frequently ambiguous statistics. Until very 

recently, no one has been able to reliably predict or 

explain the success or failure of treatment or even, 

except for the more extreme types of hypertension, 

define the degree of risk in individual patients. For¬ 

tunately, that is changing now as modern medicine 

begins to recognize and characterize hypertension’s 

biological heterogeneity. 
That is not to say that the past was without discrim¬ 

ination or understanding. Some hypertensions were 

known to be the result of an adrenal tumor causing 
runaway production of a salt-retaining hormone, al¬ 

dosterone. Another type of hypertension resulted from 

tumors causing excessive production of the vaso¬ 

constrictive hormones epinephrine and norepinephrine. 

Both tumorous types could be corrected by surgery. 

Surgery could also cure some forms of hypertension 

resulting from blockage of renal arteries. Hypertension 
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Because hypertension can lead to irreversible damage to the 

heart, brain, or kidneys without any symptoms at all, it is 

very properly called a "silent killer. ” Early detection of the 

problem, quite simply, saves lives. 

was known to be the outcome of certain congenital 

cardiovascular defects and such hormonally turbulent 

disorders as Cushing’s syndrome (overproduction of 

steroids). Most of these hypertensions with recogniz¬ 

able causes were characterized by dramatically soar¬ 

ing blood pressure readings, as was the irreversible, 

mysterious, and lethal form given the name of “malig¬ 

nant hypertension.” 

These extreme manifestations of high blood pres¬ 

sure, however, continue to account for only about 

15% of the hypertensive population. The remaining 

85% have chronic hypertension, blanketed under the 

label “essential hypertension.” The term, however, to a 

great extent has been an admission of ignorance, for 

the precise causes are unknown, and there has been 

considerable debate in the medical community con¬ 

cerning its treatment and even the risks that chronic 
hypertension imposes. There has been an unfortunate 

tendency to consider essential hypertension—indeed, 

most hypertension—to be a single disorder traceable 

to a common aberrant mechanism. This was so despite 

the daily practical evidence that more than one abnor¬ 

mal process was involved. Some patients responded 
to available drugs; some did not. Some patients with 

only relatively mild elevations of blood pressure died 

early of what appeared to be hypertension-related 
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cardiovascular disease despite treatment, while oth¬ 

ers with huge elevations of blood pressure seemed 
to be unaffected even without treatment. From such 
evidence it would seem to be obvious that different 

mechanisms were at work. 
Nevertheless, until fairly recently most physicians 

treated hypertension with a trial-and-error protocol 

called “stepped care.” Under the broad assumption 
that the major cause of essential hypertension was 

excessive retention of sodium, therapy was begun 
with a trial of diuretics, agents that stimulate the kid¬ 

ney to excrete more sodium. The practice was not 
unreasonable since for a long time diuretics were the 

only antihypertensive drugs available. Weight loss and 
reduced consumption of salt were also stressed. If this 

failed to control the high blood pressure, other drugs 
were substituted or added to the regimen; some of 
these drugs acted by interfering with nervous system 

signals in such a way as to cause arteries to dilate. 
The stepped care formula worked fairly successfully 

in about half of the patients with essential hypertension, 
at least to the extent of proving that blood pressure 
could be brought under control in these patients and 

that blood pressure control had a salutary effect on 
the incidence of stroke. However, the record is flawed 
by the failure so far to show that such treatment can 
significantly lower the cardiac-related consequences of 
hypertension (in particular, heart attack), which consti¬ 
tute the major burden of the disorder. 

The good news is that in recent years technologi¬ 

cal and pharmacological advances have brought fresh 
concepts and increased understanding of the patho¬ 
physiology and variety of essential hypertension, as 

well as of the more extreme forms. The single-disease 
concept of essential hypertension is giving way to the 

evidence that it more likely comprises a heterogenous 
group of disorders that have in common an elevated 
blood pressure. This way of viewing hypertension 
means that it, like fever, is a biophysical sign for which 
several causes are possible and for which no single 
treatment is appropriate. 

The renin system 

A seminal recent accomplishment was the verification 
of the central role of the renin system in normal physiol¬ 

ogy and in hypertensive states. The renin-angiotensin- 
aldosterone system is now acknowledged to be the 
central physiological agency for maintaining blood 

pressure within normal bounds. The kidneys function 
as the control center for this hormonal system. 

When special detector cells in the kidneys perceive 
a fall in arterial blood pressure or a decrease in the 
blood’s component of sodium, signals are sent to other 
kidney cells to produce and release into the blood a 
hormonal substance called renin. Renin acts as an en¬ 
zyme to set off a series of events in the bloodstream 
that ultimately produces the hormone angiotensin II. 

Angiotensin II has three immediate and powerful di¬ 
rect pressure-raising actions: (1) it causes the small 

arteries of the arterial tree to constrict; (2) it directly 

influences the kidney to reabsorb and retain more of 

its filtered sodium; and (3) it further stimulates the 
reclamation of sodium by an indirect effect, signaling 

the adrenal cortex to release a hormone called aldo¬ 
sterone, which causes the kidney to reabsorb sodium 

and release potassium in exchange. The sum effect 

of these actions is a rise in blood pressure to the 
point where the renal detector cells, sensing a return 

to normal pressure and flow, shut off the secretion of 

renin. The renin-angiotensin-aldosterone system thus 

functions as what is known as a hormonal feedback- 
servocontrol system for blood pressure. 

A fall in blood pressure can occur for a number 

of natural reasons. A simple change in posture, from 
lying down to standing up, can shift blood to the legs, 

causing blood pressure to fall—a stimulus for release 

of renin. The most common reason for a fall in blood 

pressure is a reduction in the intake of dietary salt. 
Normally, increased consumption of salt will cause 
renin production to decrease, and lowered consump¬ 

tion of salt causes renin production to rise. This re¬ 
ciprocal, see-saw effect has been well documented in 

persons with normal blood pressure; it is now known 

that the measurement of renin in the blood can be 
considered normal or abnormal only when related to 
the intake of dietary sodium. Salt—sodium chloride— 

is the most common source of sodium; it attracts 
and holds water in the bloodstream and body tissues, 

as well as exerting its own vasoconstrictive effect on 

arteries, if the blood loses its volume (i.e., “dries out”) 
because of reduced sodium in the diet, renin, with its 

vasoconstrictive and sodium-reclaiming effects, will be 
released to maintain blood pressure. 

ACE inhibitors: new pharmacological probes 

While evidence for the renin system’s activities has 

accumulated for 20 years or more, considerable de¬ 

bate has swirled around the central importance of its 
functions and its relevance to the maintenance and 
treatment of hypertension. Two recent scientific ad¬ 
vances have changed all that. 

One of these advances, in the field of laboratory 
science, was the development of more standardized 
and reliable assays for measuring the levels of renin 
activity in the blood. Much of the earlier controversy 

was doubtless a product of nonuniform laboratory 
techniques and methods, along with a failure to ap¬ 

preciate the importance of indexing renin values to the 
current state of salt intake. 

The other advance was the recent discovery of a 
new class of drugs called ACE (angiotensin convert¬ 
ing enzyme) inhibitors. ACE inhibitors have a clear- 
cut, specific action: they prevent the conversion of 

angiotensin I, released by renin, to angiotensin II, the 
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category action; patient suitability possible side effects 
(vary with specific drug) 

examples 

ACE inhibitors act in bloodstream to block 
conversion of angiotensin 1 to 
angiotensin II, the active blood 
vessel constrictor of renin 
system 

skin rash, loss of taste, 
weakness, cough, kidney 
problems (rare) 

captopril, enalapril, lisinopril 

most effective in patients with 
high or moderate blood renin 
levels; drugs of choice 

calcium-channel 
blockers 

act primarily on small arterial 
blood vessels (arterioles) to 
prevent sodium-imposed flow 
of calcium into arterial smooth 
muscle and consequent vessel 
constriction 

headache, palpitations, rapid 
heart rate, edema, constipa¬ 
tion, dizziness 

verapamil, nifedipine, 
diltiazem 

most effective in patients 
with low blood renin levels 
(excessive sodium retention); 
drugs of choice 

diuretics act on kidneys to stimulate 
elimination of sodium, which 
lowers water retention and 
consequently blood volume 

primarily effective in patients 
with low blood renin levels; no 
longer drugs of choice 

thickened blood and slowed 
blood flow, weakened blood 
vessels, depression, confu¬ 
sion, weakness, potassium 
depletion, raised cholesterol 
levels, impotence in men 

thiazides, bumetanide, 
amiloride 

beta-adrenergic 
blockers 

act on kidneys to curb secre¬ 
tion of renin and so interfere 
with renin system 

primarily effective in patients 
with high or moderate 
renin levels 

insomnia, nightmares, 
slowed heart rate, muscle 
cramps, depression, 
decreased exercise tolerance 

propanolol, metoprolol, 
atenolol 

alpha-adrenergic 
blockers 

act on smooth muscle of 
arteriole walls to relax them 
and increase vessel diameter 

vertigo, dizziness, palpita¬ 
tions, headache, edema, 
drowsiness, weakness 

prazosin, terazosin 

primarily effective in patients 
with low blood renin levels 

active vasoconstrictor component of the renin system. 

By what amounts to pharmacological surgery—in ef¬ 

fect an excision of the final, active product of the renin 

system—these agents can dramatically demonstrate 

the system’s involvement for good or ill. In normal 

individuals blockade of the renin system by ACE in¬ 

hibitors lowers systemic and renal arterial pressure. 

This results in a marked rise in sodium retention and 

Vasoconstriction: two forms 
The experimental and clinical employment of ACE 

inhibitors has sharpened perception of the recipro¬ 
cal interplay between renin and sodium in maintain¬ 

ing normal blood pressure and of the nature of the 

failed reciprocity that sustains chronic hypertension. 

Clearly, the common factor in all diastolic hyperten¬ 

sion, whether renin-mediated or sodium-mediated, is 

increased, although blocked, renin secretion as the 

system attempts to compensate the blood pressure. 

Thus, in hypertensive patients with high serum renin 

values, ACE inhibitors (e.g., captopril, enalapril, lisino- 

pril) reduce blood pressure impressively but have little 

or no depressor effect in patients with low or absent 

renin levels. By also achieving corrections of blood 

pressure in many hypertensive patients with medium 

renin levels, they verify a renin-mediated component in 

these patients as well. So specific are these drugs in 
their action that their positive depressor effect virtually 

identifies a form of hypertension mediated by excessive 

renin production, while a negative effect suggests in¬ 

stead a form mediated by excessive sodium retention. 

increased total resistance to blood flow in the smaller 

arteries, most often due to the narrowing of blood 

vessels (vasoconstriction) but sometimes complicated 

by secondary structural changes. 

Two forms of vasoconstriction are now being pro¬ 

posed. The form mediated by renin—actually by 

renin’s active agent angiotensin II—is readily appar¬ 

ent and can be demonstrated even in the test tube. 
Angiotensin II acts directly on arterial vessels; it is 

the most powerful circulating vasoconstrictor chemi¬ 

cal known. The blood vessel narrowing imposed by 

sodium, however, is more circuitous and less easily 
demonstrated. The most recent research suggests 

that sodium may act within arteriolar tissue cells to 
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cause an abnormal influx of calcium, activating vaso¬ 

constriction. Increased intracellular calcium is known 

to stimulate smooth muscle; indeed, this is the reason 
why drugs called calcium-channel blockers are pre¬ 

scribed for certain cardiac patients. A new benefit of 
calcium-channel blockers, only recently realized, is that 
they have antihypertensive actions parallel to those of 

diuretics. Like diuretics, calcium-channel blockers (e.g., 
verapamil, nifedipine, diltiazem) are antihypertensive 
primarily in patients with low serum renin values; i.e., 

those whose hypertension is presumed to be related 
to abnormal sodium retention. 

The more widespread ability to do accurate renin 

assays and the availability of a more varied spectrum 
of antihypertensive drugs have at last brought a wel¬ 
come specificity to the diagnosis and treatment of 
hypertension. Large-scale renin studies show a wide 

disparity among patients with essential hypertension; 
about 30% have low renin levels, about 20% have high 

levels, and about 50% have intermediate or “normal” 
renin levels in the range seen in persons without high 
blood pressure. Moreover, it is the low-renin patients 

who respond best to diuretics or calcium antagonists, 
demonstrating that their hypertension is a product of 
the sodium-related form of vasoconstriction. Generally, 

they do not respond to antirenin drugs. Recently, cal¬ 
cium antagonists and alpha-adrenergic blocking drugs 

have superseded diuretics as first-line therapy in these 
patients. 

Conversely, patients with medium or high renin lev¬ 
els respond poorly to the latter drugs but favorably to 
drugs that block the release or activity of renin (e.g., 

beta-adrenergic blockers and ACE inhibitors). Some 
patients whose renin levels are in the intermediate 
range turn out to be a mixed bag; that is, they respond 
to one or the other or to a combination of antirenin 
and antisodium agents. 

Angiotensin converting enzyme inhibitors and cal¬ 
cium antagonists now are the leading hypertension 

drugs prescribed. Their use is followed by that of beta 
blockers (e.g., propanolol, metoprolol, atenolol), diuret¬ 
ics (e.g., thiazides, bumetanide, amiloride), and alpha 
blockers (e.g., prazosin, terazosin). 

Diuretics reassessed 
One important outcome of the above developments is 

a radical change in treatment policy. With the availabil¬ 

ity of new treatment alternatives, the role of diuretics in 
the treatment of hypertension is being sharply reeval¬ 

uated. A flurry of studies just this past year, widely 

reported in the medical and lay media, suggest that 
diuretics are not as innocuous as they seemed in the 

days when they were the only effective agents avail¬ 
able. In accelerating the elimination of sodium from the 

body—and along with sodium, water—diuretics tend 
to make the bloodstream thicker, turgid, and more 

prone to coagulation and clotting of blood. Because 

of the poor blood flow, delicate blood vessels become 
undernourished, fragile, and vulnerable to rupture and 

decay. Side effects of diminished blood flow include 
lack of energy, depression, clouded thinking, and im¬ 

potence; such side effects are largely responsible for 

the failure of many patients to take diuretic drugs as 

prescribed. Potassium depletion (an inevitable conse¬ 
quence of diuretic usage), hyperlipidemia, and impaired 

glucose tolerance are the other negative effects of 
long-term diuretic therapy. 

Diuretics are no longer the antihypertensive drug of 

choice except in circumstances where it is clear that 
sodium retention is the principal factor and cannot 
be countered with better alternatives. Calcium-chan¬ 

nel blockers are now considered a better alternative 
by many physicians because they counter the vaso¬ 
constrictive effects of sodium without a companion 

reduction in blood volume and flow and because they 
also promote the elimination of excess sodium. An¬ 

other alternative to diuretics may be one of the newer 

alpha-1-adrenergic blockers (e.g., prazosin, terazosin), 
which help relax vasoconstricted arterioles without 
some of the distressing neural side effects induced by 

older vasorelaxant drugs (e.g., hydralazine, minoxidil). 

Risk factors reevaluated 

The importance of maintaining good blood flow, what¬ 
ever the level of blood pressure, is highlighted by the 
growing realization that patients with low renin levels 

tend to live longer, with less cardiovascular damage. 
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Retaining sodium and water, low-renin hypertensive 

patients appear to have better blood flow and nour¬ 

ishment to tissues. Patients with high renin levels, on 

the other hand, are more intensely vasoconstricted; 

their blood volume and flow are diminished, and their 

vascular tissues are less well nourished. A rigorously 

controlled and important new study has confirmed 

clinical impressions that a high serum renin level is 

an independent risk factor for heart attack in treated 

patients with mild hypertension. For such reasons, the 

new trend in the management of essential hyperten¬ 

sion is toward treating the renin factor first, using an 
antirenin drug by itself. 

The salt factor. The search for risk factors for hyper¬ 

tension inevitably turns to the role of dietary salt. Past 

concepts had so linked salt retention and diuretic ther¬ 

apy to a monolithic view of hypertension that dietary 

salt became mythicized by some as the popular en¬ 

emy for all hypertensives and even for normotensive 

individuals. Reduced salt intake is undoubtedly advis¬ 

able for that subgroup of hypertensive patients whose 

hypertension is improved or corrected by it; however, 

sodium depletion is not indicated or necessary for that 

majority of patients in whom it has no significant value. 

Furthermore, there is no real evidence that reduced 

salt intake prevents the development of hypertension 

in normal individuals. In them, as in hypertensive pa¬ 

tients who are not salt-sensitive, the question remains 

whether it is really healthy, in the absence of hyperten¬ 

sion or a demonstrable antihypertensive effect, to dry 

out the blood. With dehydration, renin production rises 

reactively in order to protect the blood pressure level, 
generating its own form of vasoconstriction. Indeed, 

several recent studies show that sodium deprivation 

in a significant percentage of hypertensive patients 

results paradoxically in a blood pressure rise. In the 

majority of hypertensive patients, reduction of salt in¬ 

take has no effect on blood pressure. 
In 1988 a major investigation known as the Intersalt 

Study, which had correlated dietary habits with blood 

pressure studies involving over 10,000 people at 52 

medical centers in 32 countries, reported a small re¬ 

duction in blood pressure in populations that consume 

less salt. Closer inspection of the data, however, raises 

doubts that the reduced incidence of hypertension in 

those persons can be attributed to their low-salt diets. 

In fact, in a majority of subjects higher dietary salt 

intake correlates with slightly lower blood pressures! 

For many observers the predominant conclusion from 

the study is that salt intake is little related to blood 

pressure on a population-wide basis. By far the more 

important factors related to hypertension in this as in 

most other studies are body weight and use of alcohol. 

Insulin as a factor? Another new study that has 

elicited considerable interest concerns the finding of 

high blood insulin levels in obese persons—specifically 

in diabetics and hypertensive patients. From this it was 

suggested that insulin might be the link between these 

states, explaining why so many diabetics become hy¬ 

pertensive. However, problems with this concept arise 

from the observation that infusions of insulin can ac¬ 

tually reduce blood pressure and that at least half of 

obese persons with hyperinsulinemia are not hyperten¬ 

sive. A more basic link between hypertension, obesity, 

and diabetes, it has recently been suggested, is the 

common abnormal intracellular mineral contents of cal¬ 

cium and magnesium found in each of these diseases. 

Potassium link. A hopeful finding, from a recent 

epidemiological study, is that dietary intake of potas¬ 

sium may be protective; subjects with higher intakes 

of potassium appeared to have a lower incidence of 

stroke. This is in keeping with an even more recent 

study, reported in 1990, showing that feeding stroke- 

prone hypertensive animals potassium protects them 

from stroke and markedly improves their survival. The 

benefits of potassium supplementation may occur be¬ 

cause potassium suppresses plasma renin levels in 
the protected animals. 

Enlightened patterns of treatment 

The most important question in the diagnosis and 

treatment of hypertension is the determination of risk. 

A solid contribution to the assessment of risk was 

recently made by the demonstration that the blood 

pressure level itself is far less an indicator of risk than 

is the measurement of left ventricular mass (the thick¬ 

ness of the heart muscle), which is easily measured 

by echocardiography. This supports the growing view 

that not all hypertension is alike. Indeed, 99% of mild 

hypertensives will never have a stroke or heart attack. 

The challenge for the physician is to identify that 1% at 

appreciable risk rather than submit all to lifetime ther¬ 

apies that carry their own—or possibly greater—risk. 

With the availability of a broader antihypertensive 
armamentarium, a growth of understanding of hyper¬ 

tensive mechanisms, and a realization that hyperten¬ 

sion may be various not only in form but in risk, a more 

conservative approach to the treatment of hyperten¬ 

sion appears to be evolving. This is particularly true 

in Europe, where hypertension is now studied more 

intensively than in the United States. The European 

levels considered to be low, normal, and high blood 

pressures are about five millimeters of mercury (mm 

Hg) higher than in the U.S. 
In the U.S. normal blood pressure is generally de¬ 

fined as a diastolic pressure (the heart at peak re¬ 

laxation) equal to or below 90 mm Hg. A “borderline” 

state is defined at diastolic readings from 90 to 95 mm 

Hg. Within this range the patient is watched but not 
treated, although a regimen of weight reduction, reg¬ 

ular exercise (exercise is generally hypotensive), and 

withdrawal from alcohol and tobacco is usually rec¬ 

ommended. While some physicians may recommend a 

blanket reduction in salt intake, newer thinking about 
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A phenomenon that 

occurs more commonly 

in older than younger 

people is so-called 

white-coat hypertension: 

the office blood pressure 

is deceptively elevated, 

presumably a stress 

reaction to the nurse or 

doctor who takes the 

reading or to the office 

setting itself. Therefore, 

pressure may need to 

be more accurately 

determined over a 

24-hour period with an 

ambulatory monitor before 

a diagnosis is confirmed 

and a therapeutic regimen 

established. 

the role of salt and fluid management counsels salt 
reduction only as a trial, to be abandoned if it does 

not bring blood pressure down. At mildly hypertensive 
ranges (between 95 and 104 mm Hg), U.S. physicians 

generally begin to employ pharmacological therapy, 
but with restraint if there does not appear to be cardio¬ 
vascular damage. More aggressive pharmacological 

therapy is instituted at the moderately hypertensive 
range of 104-115 mm Hg, beyond which a “severe 
hypertension” state is said to exist. It should be recog¬ 
nized that the measurement of blood pressure is not 
highly precise and that the transition points of these 
stages represent gray areas. 

How low to lower blood pressure? The question as 

to how much blood pressure should be lowered is par¬ 
ticularly relevant in the range of severe hypertension. 
The most recent thinking, based on studies conducted 
in the U.S., Sweden, and England and reported within 
the past year or so, is that too aggressive a reduction 

of blood pressure, by whatever means, can be harmful, 
resulting in reduced blood flow and decreased perfu¬ 
sion of the heart, which in turn may lead to increased 
incidences of heart attack and stroke. One of these 
studies counsels a reduction of no more than 17 mm 
Hg even in patients with the most severe hypertension; 
in no case should blood pressure be reduced below 
86 mm Hg. 

In some patients an extra component of suspicion 

is indicated before a diagnosis of hypertension is con¬ 
cluded and a commitment to long-term drug therapy 

is made. This has been made particularly clear by the 

new technology of portable blood pressure monitors 
that can be worn for 24 hours. These devices have 

shown that many patients who register impressive 
blood pressure elevations in the doctor’s office lose 
their hypertension as soon as they go home. The 

phenomenon, now dubbed “white-coat hypertension," 
is clearly a consequence of a psychological reaction 

to the doctor or other medical personnel; it appears to 
be especially common among elderly patients. In one 
investigation of the white-coat phenomenon, 40% of 

elderly persons seen at the hypertension clinic of the 

Robert Wood Johnson Medical School, Piscataway, 
N.J., were found to have it. 

Distinctions in the elderly and children. In fact, 
new onset of diastolic hypertension requiring control 
in the elderly is very rare. Most hypertension in the 
elderly is systolic, occurring at the peak of the heart's 

contraction. This is a biologically different form of 

hypertension—the outcome of vascular disease of the 
large arteries, which increases their stiffness. There 

are no data from any controlled trials showing benefit 
from pharmacological therapy in patients with systolic 
hypertension, although a few ongoing studies in the 

U.S. and Europe suggest that certain drugs may offer 
protection against stroke but not against heart attack. 
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In recent years there has also been some stir about 

so-called hypertension in children and whether it mer¬ 

its treatment. Essential hypertension probably does 

not occur in children. There is no convincing evidence 

that youngsters with relatively higher blood pressures 

develop hypertension as adults. These children tend 

to be ones with faster growth rates. Children with 

bona fide high blood pressure resulting in retinopathy 

(a noninflammatory disorder of the retina, often lead¬ 

ing to blindness) and renal failure usually prove to 

have known causes of hypertension, such as reno¬ 

vascular disease; primary aldosteronism, a condition 

characterized by excessive production and excretion 

of aldosterone, potassium loss, and muscular weak¬ 

ness; or pheochromocytoma, a usually benign tumor 
of chromoffin cells. 

Current research directions 

One active area of hypertension research today con¬ 

cerns the possibility of another hormonal system, 

originating in the atria of the heart, exerting impor¬ 

tant corrective effects against both sodium-mediated 

and renin-mediated hypertension. A peptide hormone 

recently identified in atrial tissue has been found ex¬ 

perimentally to stimulate sodium excretion by the kid¬ 

ney and to counter the vasoconstrictive properties of 

angiotensin II. As these findings are pursued, investi¬ 

gators believe they may be on the verge of revealing 

a new cardiovascular regulatory system operating in 

tandem with, or opposition to, the renin system. If 

so, the search has great implications for enlarging the 

understanding of the mechanisms of hypertension and 

of natural and pharmacological defenses against it. 
With accelerated research in hypertension and in¬ 

creased public awareness of it, regrettably, the find¬ 

ings of many studies reach the popular media and 

excite public interest before the findings can be fully 

validated or evaluated. For example, a recent report 

generating considerable excitement claimed that the 

agent interleukin-2, most often used as an anticancer 

treatment, permanently corrects the hypertension of 

spontaneously hypertensive rats. Interleukin-2’s major 

action stems from its role in the immune system. While 

to some this raises the possibility of a whole new 

avenue of therapy for human hypertension, it may, 

on the other hand, simply mean that the experimental 

animals studied suffer from an immune disorder that 

is very different from essential hypertension. Whether 

the dramatic antihypertensive effect observed in ex¬ 

perimental animals will occur in human hypertension is 

uncertain. Serious research continues on this question, 

but conclusions must be considered extremely prema¬ 

ture until the relationship is examined in humans. 

Advances: already paying off 

In the clinical arena, however, there is little question 

that the ranks of patients are being whittled down; an 

important segment of patients with hypertension may 

have curable renovascular hypertension. It is charac¬ 

teristic of renovascular hypertension that the blockage 

results in greatly increased production of renin and 

angiotensin. ACE inhibitors are so specific against the 

activity of angiotensin II that results are seen promptly 

after administration of captopril, the first orally adminis¬ 

tered version of this class of drugs. Captopril, because 

of its ability to wipe out angiotensin II, usually results 

in an impressive reactive rise in renin production that 

is accompanied by a dramatic fall in blood pressure. 

Where renovascular hypertension is suspected, it can 

now be verified by studies that have become available 

in recent years—for example, digital subtraction an¬ 
giography and reliable renin assays. 

All the efforts described here represent a heartening 

growth of the capacity for separating and stratifying 

the phenomenon of hypertension according to its par¬ 

ticular biological elements. This salubrious movement 

is indicative of an ever growing ability of medical sci¬ 

ence to accomplish the objectives of specific, safe, 

and rational individualized therapy for human patients 
who have hypertension. 

—John H. Laragh, M.D. 

Mental Health and Illness 
Among the most important recent developments in the 

areas of mental health and illness have been large- 

scale studies showing that mental disorders such as 

panic disorder and depression are very common, and 

that they can be as disabling as major physical dis¬ 

orders. For example, one large study conducted by 

the Rand Corporation showed that the functioning 

of depressed patients was comparable to (and often 

worse than) that of patients with chronic medical con¬ 

ditions such as heart disease, diabetes, and arthritis. 

Such studies highlight the importance of identifying 

and treating these disorders, particularly since several 

types of effective treatment—including medications 

and psychotherapies—have been established. Another 

area of considerable interest is the search for connec¬ 

tions between mental states and physical functions, 

perhaps modulated by immune processes that are not 

yet understood. 

The recent developments in the field of mental 

health and illness that are addressed in some detail 
below are the publication of a new guide for the 

treatment of psychiatric disorders and two notable 

advances in the understanding and treatment of the 
disorder schizophrenia. 

Treatment guide: first of its kind 

Publication of an influential book often serves as a 

landmark in the history of an area of human endeavor. 

This occurred in 1989 in the field of psychiatry with the 

American Psychiatric Association’s (APA’s) publication 
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This photograph is from 

the fifth edition of Emil 
Kraepelin's Textbook 

of Psychiatry (published 

in Leipzig, Germany, in 

1896), one of a handful 

of truly monumental 

books in the history of 

psychiatry. Pictured are 

patients with “dementia 

praecox” (what is now 

known as schizophrenia); 

the author classified their 

disorder on the basis of its 

characteristic symptoms 

and its typical course over 

time—a course he viewed 

as inexorably downhill. 

von Johann Ambrosius Barth, 1896) From Emil Kraepelin, Psychiatrie, 5th edition (Leipzig; Verlag 

of Treatments of Psychiatric Disorders. Before con¬ 

sideration of this volume’s importance, several prece¬ 
dents that serve to highlight the history of psychiatry 

are worth looking at. 
Precedent-setting publications. Benjamin Rush 

(1746-1813), famous both as a physician and as a 
signer of the Declaration of Independence, published 

Medical Inquiries and Observations upon the Diseases 
of the Mind in 1812. Subsequently regarded as the 
father of American psychiatry, Rush was noteworthy 
for advocating humane hospital conditions for the 
mentally ill; however, he also advocated bloodletting 

as treatment for mental disorders on the basis of his 
erroneous belief that such disorders were caused by 
irregular actions of blood vessels in the brain due to 
“vascular congestion.” 

In the late 19th and early 20th century, the Ger¬ 

man psychiatrist Emil Kraepelin (1856-1926) published 
eight editions of his influential Textbook of Psychia¬ 
try. From careful observations of patients, Kraepelin 

proposed classifications of mental disorders based on 
characteristic symptoms and typical courses of illness 
over time, including the distinction between manic- 

depressive psychosis (now called bipolar disorder) and 
dementia praecox (now called schizophrenia). Because 
he viewed the major mental disorders as following 

characteristic, inexorable courses, Kraepelin was not 
optimistic about treatment. 

Sigmund Freud (1856-1939) published The Inter¬ 
pretation of Dreams in 1899 (dated 1900), in which he 

described the two fundamental concepts of psycho¬ 
analysis: psychic determinism and unconscious moti¬ 
vation. The former holds that mental phenomena are 

not random but are determined by the individual’s pre¬ 

vious thoughts and emotions, while the latter affirms 

that conscious thoughts, emotions, and behaviors can 
be caused by mental events outside the individual’s 

conscious awareness. These ideas led to the devel¬ 
opment of psychoanalysis as a “talking treatment,” in 

which the unconscious origins of patients’ symptoms 

are uncovered and interpreted. 
A landmark event in psychiatric publishing occurring 

just over a decade ago (1980) was the issuance of 

the third edition of the APA’s Diagnostic and Statisti¬ 
cal Manual of Mental Disorders, often referred to as 
DSM-lll. It embodied a consequential new emphasis 

on attempts to diagnose mental disorders through the 
use of reliable, specific criteria that are supported 

by empirical data and free of unproven assumptions 
about causes. 

The first DSM had appeared in 1952 as the first 
official manual of mental disorders that contained a 

glossary of descriptions of diagnostic categories. The 
term reaction throughout the classification reflected the 

psychobiological view that psychiatric disorders were 
individuals’ reactions to psychological, social, and bio¬ 

logical factors. DSM-II was published in 1968, dropping 
the term reaction and basing mental disorder classifi¬ 

cations on the International Classification of Diseases. 
The impact of DSM-lll, however, was considerably 
greater than that of its predecessors. The manual is 

used internationally and has been translated into Chi¬ 
nese, Danish, Dutch, Finnish, French, German, Greek, 

Italian, Japanese, Norwegian, Portuguese, Spanish, 
and Swedish. 

DSM-lll was followed in 1987 by a major revision 
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(DSM-lll-R). The latter incorporated the latest informa¬ 

tion about psychiatric disorders, including refinements 

of the new approach to psychiatric diagnosis, changes 

in criteria for certain diagnostic categories, inclusion of 

some entirely new categories (e.g., sleep disorders), 

and elimination of some previous categories (e.g., ego- 

dystonic homosexuality). 

Rationale for new guide. The new publication in 

question, the APA’s Treatments of Psychiatric Disor¬ 
ders, does for psychiatric treatment what DSM-III did 

for diagnosis. The historical significance of this work 

can be viewed as the convergence of two major trends, 

one in psychiatry and one in medicine as a whole. 

Until about the mid-1970s, the history of psychiatry 

was characterized by various competing “schools" of 

treatment. The treatments advocated by each group 

were based on its view of the causes of mental illness, 

and each group considered its particular form of treat¬ 

ment to be appropriate for virtually all types of mental 

disorders. Thus, the treatment a patient received often 

depended more on the theoretical allegiance of the 

treating clinician than on the characteristics of the pa¬ 

tient’s disorder. The main treatment orientations were 

(1) psychodynamic, viewing psychological conflicts as 

central and psychotherapy as the appropriate treat¬ 

ment; (2) biological, viewing brain biology as central 

and medications as the appropriate treatment; (3) be¬ 

havioral, viewing maladaptive learning as central and 

behavioral deconditioning as appropriate treatment; 

and (4) social systems, viewing interpersonal conflicts 

and distortions as central and family or group ther¬ 

apy as appropriate treatment. Not surprisingly, many 

patients felt they needed to “shop around” until they 

found the right treatment for their problem. 

While there are still remnants of the former com¬ 

peting orthodoxies, the more current and increas¬ 

ingly accepted approach in psychiatry is centered on 

the performance of a careful diagnostic assessment, 

which then leads to therapeutic recommendations that 

are based on the known effectiveness of available 

treatments for the individual patient’s problems. For 

some disorders, combinations of treatments (for ex¬ 

ample, a tricyclic antidepressant medication in addition 

to individual psychodynamic psychotherapy for major 

depression) may be optimal. Reflecting this impor¬ 

tant shift in the approach to psychiatric therapeutics, 

Treatments of Psychiatric Disorders summarizes the 

available information on the effectiveness of a wide 

range of treatments for each of 26 major categories 

of mental disorders that were classified in DSM-lll-R. 
Controversies. The new APA publication also re¬ 

flects an important trend affecting all aspects of 

health care in the United States—increasing pressure 

from cost-conscious governmental agencies and other 

third-party payers for quality assurance and account¬ 

ability. One manifestation of this has been vigorous, 

sometimes divisive, debate about the development 

of written guidelines for diagnosis and treatment of 

various disorders. Such guidelines, now often called 

“practice parameters," are usually conceived as being 

more specific than the patient care recommendations 

in medical textbooks and journals; they also differ in 

carrying some official stamp of approval, usually from 

a specialty society. Proponents of such guidelines ar¬ 

gue that they assist physicians in rendering safe and 

effective care in this new era of accountability; oppo¬ 

nents protest that such official guidelines constitute 

“cookbook medicine,” restricting the latitude of physi- 

The publication of 

Treatments of Psychiatric 

Disorders in 1989 

represented a new direction 

for the discipline of 

psychiatry. Over seven 

years in the making, 

the three volumes plus 

detailed index summarize 

present knowledge about 

the range and effectiveness 

of treatments for 26 

categories of mental 

disorders. Treatments 

is not meant to impose 
rigid therapeutic methods; 

the editors scrupulously 

emphasized that clinical 

judgment on the part 

of the psychiatrist using 

the information is 

always required. 

Cathy Melloan 
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cian judgment required for responding to the variability 

of illnesses in individual patients. 
The development of Treatments of Psychiatric Dis¬ 

orders was marked by just this kind of debate. The 
leadership of the American Psychiatric Association 

pursued the task because it felt a careful summary of 
current knowledge about psychiatric treatments would 
benefit both the profession and its patients. However, 

some psychiatrists vigorously protested the idea of the 
APA publishing a “manual” on treatment, fearing that 

it would stifle creative therapists and be used against 
psychiatrists by insurance companies and malpractice 

lawyers. In this atmosphere of controversy, develop¬ 
ment of the volumes took seven years. 

Format. The massive project was directed by T. 

Byram Karasu of the Albert Einstein College of 
Medicine of Yeshiva University, Bronx, N.Y., and in¬ 
volved consensus reports from 26 panels utilizing over 

400 consultants as expert reviewers. The publication 

itself is also massive; the four-volume set, comprising 
over 3,000 pages, includes extensive references and 
a detailed index. Karasu's introduction begins with the 

epigram “Science provides only interim knowledge.” It 

stresses that the document is not intended to impose 
rigid treatment methods, since effective treatment re¬ 

quires clinical judgment, and that knowledge about 
treatments will continue to evolve. As an additional 
precaution against misuse, each of the volumes car¬ 
ries the following “Cautionary Statement”: 

This report does not represent the official policy of the 
American Psychiatric Association. It is an APA task force 
report, signifying that members of the APA have contributed 
to its development, but it has not been passed through those 
official channels required to make it an APA policy document. 
THIS REPORT IS NOT INTENDED TO BE CONSTRUED 
AS OR TO SERVE AS A STANDARD FOR PSYCHIATRIC 
CARE. 

As an example of its content, the section on 

schizophrenia covers 122 pages in volume 2. The sec¬ 
tion’s introduction stresses that it “cannot be definitive” 
because “there is no textbook in which an individual 

patient can be looked up to find treatment directions.” 
Despite individual variability and incomplete knowl¬ 
edge, “the clinician must treat patients now and cannot 
merely wait until all questions are resolved at a level 
of scientific certainty.” 

The section on schizophrenia then briefly reviews 
the diagnosis of the disorder, which is a chronic and 
often devastating form of mental illness affecting ap¬ 
proximately 1% of the population (about 2.8 million 

Americans), which is characterized by impairments in 
social and goal-oriented functioning as well as delu¬ 
sions (false beliefs) and unusual perceptual experi¬ 
ences, including hallucinations. 

As in other sections of the book, the main con¬ 

tent consists of a comprehensive review of the avail¬ 
able treatments, with careful assessment of how the 

treatments are performed, evidence for their efficacy, 

and positive and negative effects. For schizophre¬ 

nia the reviewed treatments include (1) antipsychotic 

drugs, considered extremely helpful for many patients 
in controlling “positive” psychotic symptoms such as 

delusions and hallucinations but less effective for the 

“negative” symptoms of blunted motivation and social 

withdrawal; (2) individual psychotherapy, viewed as 
important by many psychiatrists, although with less 

definite evidence for efficacy than is true for drug 

treatment; (3) group therapy, now often focused on 
providing practical help in social functioning; (4) family 

therapy, now usually centered on helping the family 
cope with the many problems of having a relative with 

schizophrenia; and (5) rehabilitation, the provision of 

skills and techniques to enhance the patient’s long¬ 
term functioning. 

That no book can provide completely up-to-date 

coverage in areas marked by continuing research and 

development is illustrated by two important new devel¬ 
opments concerning the disorder schizophrenia. Both 

were too recent to be covered in Treatments of Psy¬ 
chiatric Disorders. 

Biological factor in schizophrenia 

An important study from the U.S. National Institute 
of Mental Health (NIMH) published in March 1990 

provided some of the most persuasive evidence to 

date that schizophrenia has a biological component. 
In many previous studies comparing schizophrenic pa¬ 

tients with controls (individuals without schizophrenia 
but similar to the patients in other ways such as 
age, race, sex, and education), concerns have been 

raised that results might be contaminated by differ¬ 
ences between patients and controls other than the 

presence of a schizophrenic disorder. The new NIMH 
study circumvented this problem by studying 15 pairs 

of identical (monozygotic) twins in which one twin had 
schizophrenia and one did not. Since monozygotic 

twins share the same genetic endowment and usu¬ 
ally share very similar socioeconomic, developmental, 

and psychological influences, the sources of variability 
between patients and their identical twin controls are 
markedly reduced. 

Using magnetic resonance imaging (MRI) to evalu¬ 

ate brain structure, the new study found that in 14 
of the 15 pairs of twins, the twin with schizophrenia 

had reduced total brain volume and reduction in the 
size of specific brain areas—the left temporal lobe and 

the anterior hippocampus. The investigators could not 
completely rule out the possibility that these findings 
were secondary effects of the schizophrenia rather 
than a primary aspect of the illness itself. However, 

they thought the secondary effect possibility unlikely 
because the brain findings were correlated with neither 
the duration of illness nor the extent of exposure to 
antipsychotic drugs. 
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The NIMH twin study, particularly when consid¬ 

ered along with the results of other recent studies, 

strongly supports the existence of brain abnormali¬ 

ties that may cause schizophrenia. Furthermore, since 

genetically identical twins did not share those abnor¬ 

malities, there must be nongenetic factors operative 

in the development of schizophrenia in addition to any 

genetic predisposition or vulnerability. What such fac¬ 

tors might be is presently unknown. They could range 

from neurotoxins or viruses to particular developmen¬ 

tal experiences, all of which are areas of considerable 

importance for further research. 

Medication for hard-to-treat schizophrenia 

Another highly significant recent development in the 

area of schizophrenia is the availability of a new drug 

treatment, clozapine (Clozaril), which holds consider¬ 

able hope for many patients who have not responded 

well to previously available antipsychotic drugs. There 

had been great interest in clozapine when it was first 

used in Europe in the 1970s because, unlike other 

antipsychotic drugs, it did not cause acute neurologi¬ 

cal side effects (such as muscle stiffness or spasms). 

Of even greater importance, it did not cause tardive 

dyskinesia, a syndrome of abnormal and sometimes 

irreversible involuntary movements of the face, mouth, 

trunk, or extremities that occurs in about 20% of per¬ 

sons who take antipsychotic drugs for long periods. 

Unfortunately, it was discovered that clozapine causes 
agranulocytosis (destruction of infection-fighting white 

blood cells) in about 1 -2% of the patients who take it. 

Clozapine can also cause seizures, but it was the oc¬ 

currence of fatal infections from agranulocytosis that 

led to an interruption of its development for clinical use. 
Because of the needs of treatment-resistant 

schizophrenic patients, however, clinical research on 

clozapine resumed, and in a large-scale multicenter 

MRI scans compare the 

brains of male identical 

twins. The twin on 

the left does not have 

schizophrenia; the one 

on the right does. Arrows 

pointing to the large 

fluid-filled cavities in 

the brain image on the 

right reveal an overall 

reduced brain volume. 

This pattern was seen in 

14 of 15 identical twin 

pairs in which one had 

schizophrenia, providing 

persuasive evidence of a 

structural brain deficit that 

is nongenetic in origin. 

trial, 30% of patients who had failed to respond to sev¬ 

eral courses of standard antipsychotic drugs showed 

marked improvement with clozapine. Improvement oc¬ 

curred in negative symptoms (e.g., blunted motivation) 

as well as positive symptoms (e.g., delusions). After 

this demonstration of its usefulness, clozapine was 

approved by the U.S. Food and Drug Administration 

for use in treatment-resistant schizophrenia and was 

released for clinical use in the U.S. by Sandoz Phar¬ 

maceuticals in February 1990. 

In a unique system of drug marketing, it is available 

only through a special patient management system, 

rather than through drug stores or hospital pharma¬ 

cies. This system involves weekly visits by a home 

health care worker, who dispenses the medication by 

prescription and also obtains a blood sample for a 
white blood cell count in order to detect early evidence 

of agranulocytosis before any symptoms develop and, 

importantly, while it is still reversible. If the white blood 

cell count drops, clozapine is discontinued and the 

prescribing physician is notified. 

The human costs of schizophrenia for patients and 

their families are enormous, but so are the strictly eco¬ 

nomic costs of hospitalization and other treatments, 
lost income from inability to work, subsidies for hous¬ 

ing and food, and hours of care by family members. 

An effective treatment could reduce those costs, but 
clozapine treatment itself costs about $9,000 per year 

owing to the Sandoz requirement for a patient man¬ 

agement system. This high cost has become a matter 

of considerable controversy. For eligible patients who 

are not covered by insurance, a scholarship program 

for clozapine treatment has been developed by San¬ 

doz in cooperation with the National Alliance for the 
Mentally III (NAMI). A toll-free number (1-800-332- 

NAMI) is available for inquiries about the program. 
—Richard M. Glass, M.D. 
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Shopping Out of Control 
by Carole Lieberman, M.D., M.P.H. 

“Bom to shop." 
“Shop till you drop.” 
“When the going gets tough, the tough go shopping.” 

Common as they are, these jokes about committed 

shoppers only mask a deeper reality—one that is 
no laughing matter. Compulsive shopping, also called 
pathological shopping and shopping addiction, is ac¬ 

tually a serious disorder that, if unresolved, can have 
devastating consequences for the individual: financial 

ruin, destroyed relationships, and personal chaos. 
A recent article in the Wall Street Journal pointed 

out that the average American adult spends about six 
hours a week shopping—that is more than most peo¬ 

ple devote to reading, exercising, or playing with their 
children. Shopping malls are visited at least once a 

week by more than two-thirds of the adult population. 
Of course, many people shop more often than this, 

and for many teens, going to the mall may be a daily 

recreational activity. 

Typical pattern 

One dictionary definition of shopping is: “visiting shops 

in order to look at, price, or buy things that are for 
sale.” Compulsive shoppers may vary in their approach 
to the looking, pricing, or buying phases of shopping, 
but they almost always end up buying at least one item 
on each shopping excursion. Moreover, the compul¬ 

sive shopper indulges beyond the occasional shopping 
spree, although there is no specific number of sprees 
that defines the disorder. Rather, the sprees represent 
a continuous pattern of reacting to certain stimuli that 
trigger the compulsive shopper to answer a conscious 
or unconscious psychological need by shopping. 

Compulsive shopping is, then, the repeated and con¬ 

tinuous loss of control over the impulse to buy more 
than one needs or can afford. Typically it leaves the 

individual feeling disillusioned because the purchases 
do not fill up inner emptiness, and the shopping be¬ 

havior brings on some form of self-punishment. 
A compulsion is an uncontrollable impulse to per¬ 

form some behavior repeatedly. In this sense, com¬ 
pulsive shopping can be classified in current psycho¬ 
logical terms as a disorder of impulse control. (The 
official diagnostic terminology is further discussed be¬ 
low.) Control—and the loss of it—is a major issue for 

compulsive shoppers, not just as it pertains to the pur¬ 
chase of items but in how they, as individuals, relate 
to the world. They feel perpetually out of control and, 
by shopping, attempt ineffectually to regain it. 

Buying more than they need or can afford is a 

key characteristic that distinguishes compulsive shop¬ 

pers from those who shop only for items they truly, 
objectively need and that their budget can accom¬ 

modate. Compulsive shoppers rationalize, convincing 
themselves that they really do need whatever item 

they want to buy. Any honest examination of need 

becomes distorted by the psychological urgency that 
compels them to buy something, especially something 

they hope will impress others. Determining what they 

can realistically afford becomes distorted by the exis¬ 
tence of easy credit, the many methods of delaying 

payment, their fantasies about being rescued from 
their overwhelming indebtedness, and fantasies that 

they are entitled to have the things they want. Com¬ 

pulsive shoppers allow themselves to be only vaguely 

aware of the true state of their finances because, if 
acknowledged, these realities would dampen the ela¬ 
tion of the spending mood. 

Disillusionment usually follows a buying spree. Upon 

leaving the store, after having found the magical item 

that was supposed to make them feel good, compul¬ 
sive shoppers realize that their lives have not really 

changed the way it seemed that they would while 
they were shopping. Their inner pain then becomes 

even more unbearable. The hardest, cruelest lesson 
for compulsive shoppers to learn is that they cannot 
fill up the emptiness they feel inside by surrounding 

themselves with their purchases. Self-punishment is 
sought, as self-hate, guilt, and shame unconsciously 

drive compulsive shoppers toward ruin, both financial 
and emotional. They get perverse pleasure out of pun¬ 

ishing themselves for real or imagined faults, which 
signify to them that they do not deserve the things 
they have bought. 

According to the current Diagnostic and Statisti¬ 
cal Manual of Mental Disorders, third edition, revised 
(DSM-lll-R), the standard handbook used by a ma¬ 

jority of psychiatrists and psychotherapists to classify 
various mental and emotional disorders, compulsive 

shopping best fits under “Impulse control disorders not 
elsewhere classified,” a category that includes, among 

other things, pathological gambling and kleptomania. 
The essential features of disorders of impulse control 
are: (1) failure to resist an impulse or temptation to 
perform some act (in this case, shopping) that is harm¬ 
ful to the individual or others; (2) an increasing tension 

before committing the act (on the way to the store or 
cash register); and (3) pleasure or release at the time 
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of committing the act (upon walking into the store 

or at the cash register), with regret or guilt usually 

following the act (some time after the purchase has 
been made). 

Compulsive spending is a term sometimes used 

interchangeably with compulsive shopping. More pre¬ 

cisely, however, the former would include not only 

compulsive shopping but other means of pathological 

spending, such as compulsive gambling. (Pathological 

shopping is being considered for inclusion as a specific 

subcategory of impulse control disorders in the next 
revision of the DSM.) 

Parallels with substance abuse 

There is a fine line between compulsive shopping and 

“normal” shopping or even the occasional shopping 

spree. One of the key determinants is the concept 

of “need.” People may think they are shopping be¬ 

cause they need a particular tangible object, such as 

a sweater or a tennis racket, when what they really 

need is something intangible—good feelings about 

themselves. Sometimes the purchased object may be 

symbolic. For example, through the sweater or tennis 

racket what they are really seeking is warmth in a 

human relationship or the motivation to exercise and 

take better care of their body. Like people with other 

kinds of addictions, compulsive shoppers look to a 

substance—in this case material possessions—out¬ 

side of themselves instead of looking within to solve 

their problems. They lose the ability to make ratio¬ 

nal judgments about what things they really have a 

need for, just as compulsive overeaters have trouble 

interpreting their hunger and deciding when they have 

eaten enough. 

Just like other addicts, compulsive shoppers in¬ 

variably deny that they have a “problem.” Most say 

that they could cut down on shopping any time they 

choose. Even in the face of stacks of unpaid bills and 

collapsing personal relationships, they continue to deny 

that their shopping “habit” is out of control. As in other 

addictions, there is a “high,” a feeling of omnipotence 

experienced while buying things. This illusive and all- 

too-transient sensation—that all is possible now that 

they will be more attractive and looked upon more 

favorably by others—is desperately and repeatedly 

sought after, with increasing levels of tolerance. That 

is, as with a drug, there is a need to increase the 

“dose” of shopping to produce the same “high.” There 

is also withdrawal; deprivation from shopping causes 

distress and an irresistible urge for another shopping 
“fix.” 

Other signs of trouble 

There are many additional warning signals that indi¬ 

cate that a person’s shopping behavior has become 
pathological. These include: 

• lying to oneself and others about the extent of 

one’s shopping and going to such lengths as hiding 

purchases and charge account statements 

• experiencing serious conflicts in relationships with 
spouses, parents, and children 

• feeling out of touch with reality when shopping 

• choosing designer clothes or other status symbol 

products as a means of courting acceptance and envy 

• becoming aroused by the word sale and basking in 

the attention paid by salespeople 

• making irrational choices in the rush to buy some¬ 
thing, such as purchasing the wrong size or buying a 

duplicate of something one already owns 

• living with the constant frenzy of trying to meet the 

monthly payments on credit cards and charge accounts 

• spending money on shopping instead of more vital 

expenses such as rent, food, or the pediatrician 

• resorting to illegal maneuvers, such as writing bad 

checks, dodging creditors, or shoplifting 

• promising to stop but being unable to do so 

The lure of the shopping mall can be 

virtually irresistible to the shopper who 

is buying to assuage inner pain or fill 

emotional emptiness. Retailers—along 

with advertisers, banks, and credit 

agencies—contribute to the “cultural 

seduction” of the compulsive shopper, 

filling stores with perfumed air and 

upbeat music designed to make buying 

a sensually pleasurable experience. 

Bart Bartholomew—Black Star 



Triggers to buying 
A compulsive shopping spree can be triggered by 
something good happening (for example, getting a 

promotion) or something bad happening (having an 
argument with a spouse). These situations arouse tur¬ 

bulent, fearful emotions by evoking unconscious mem¬ 

ories of infancy and childhood. Compulsive shoppers 
immediately try to resolve this anxiety by automatically 
heading to the store, just as an alcoholic would reach 

for a drink. Feelings of sexual frustration, rejection, 
depression, anger, inadequacy, or being unloved are 

examples of typical trigger emotions. Another common 

example is powerlessness a woman might feel toward 
an overly controlling husband; in retaliation she runs 

up exorbitant bills to make him “pay” for the hurts he 

has inflicted upon her. 
These disturbing situations and emotions trigger the 

thought of going shopping as a means of resolving 
the problem. For compulsive shoppers this thought 
becomes an obsession—that is, a persistent, recur¬ 

rent thought that cannot be eliminated from their 
consciousness by logic or reasoning. The obsession, 
in turn, fuels the craving for the shopping high and 

compels them to seek instant gratification, excitement, 
comfort, and power in the most accessible and appeal¬ 

ing shopping environment. A vicious cycle develops: 
compulsive shoppers shop because they feel bad— 
and then they feel bad because they shop. 

Who are the vulnerable? 

Estimates of the number of compulsive shoppers in 
the United States today range from 25 million to 60 

million, and the number is rapidly rising. Of course, the 
true number can only be approximated, as many peo¬ 

ple cling, as a form of denial, to the notion that they 
are merely pursing the “American dream” of material 
success and do not have a problem. 

"Shopping has just replaced baseball 

as the national pastime. Pass it on. ” 

Clinical data indicate that women make up about 

65-70% of compulsive shoppers. They generally shop 
for clothes, cosmetics, jewelry, and other traditionally 

“feminine” products. Male compulsive shoppers buy 

traditionally “masculine” products—cars, sports equip¬ 

ment, luxury office supplies, and expensive tools and 
gadgets. Women, because they traditionally have the 

responsibility of shopping for food and other family ne¬ 

cessities, are more vulnerable than men to becoming 

compulsive shoppers. Furthermore, women are raised 
to be fashion consumers, often beginning as little girls, 

for example, dressing their Barbie dolls in elaborate 
wardrobes with every conceivable accessory. 

When a national U.S. women’s magazine invited 

readers who considered themselves to be compulsive 
shoppers to write in, within weeks more than 1,600 

had responded. Some had already suffered bankruptcy 
or foreclosure on their homes or had made desperate 

attempts to steal money from friends, relatives, or 
employers. 

All socioeconomic classes are represented among 
the ranks of compulsive shoppers. The behavior is 

diagnosed on the basis of what the person can afford 
to spend, not the absolute amount of money spent. 

Thus, someone who buys 10 lipsticks at the drug¬ 
store may have just as serious a problem as someone 

who spends thousands of dollars on designer dresses. 

Compulsive shopping crosses ethnic and geographical 
boundaries, occurring in most developed countries. 

Cosmopolitan cities, where there is an atmosphere 

of competitiveness and where people depend largely 
on external appearances for quick information about 

others, have relatively higher populations of compul¬ 
sive shoppers. Although most compulsive shoppers 

are between 20 and 50 years old, teenagers and even 
younger children are fast joining the ranks; parents 

feel guilty about not spending more time with them 
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With the unprecedented boom in the international mail order 

sales business, everything from panty hose to patio furniture 

can be purchased from a catalog. The compulsive shopper 

can go on a buying spree without ever leaving home. 

and hand over cash or credit cards and encourage 

them to go to the mall. 

Studies have found that a third to a half of U.S. 

adults have at least one addiction, and most have more 

than one. “Shopaholics" often have or have had other 

compulsive disorders or addictions. This is because all 

addictive behaviors—from cocaine abuse to “worka¬ 

holism”—have some psychological roots in common. 

Early disappointments, fears of inadequacy 

The psychological roots of compulsive shopping are 

laid down in infancy, during the first 18 months of 

life, or what Sigmund Freud called the oral phase of 

psychological development. When a parent does not 

satisfy the infant’s need to be fed, changed, or cuddled 

in a timely or adequate way, the infant will grow up to 

be extremely sensitive to any hints of deprivation and 

will unconsciously come to feel that the world cannot 

be relied upon to meet his or her needs. This individ¬ 

ual may then become overindulgent of his or her own 

needs, especially when experiencing feelings of anxi¬ 

ety or unhappiness in a way that evokes unconscious 

memories of early disappointments in the interaction 

with the parent. 
Mothers (or other primary care givers) of future 

compulsive shoppers play a crucial role when they fail 

to “mirror” their infants and young children appropri¬ 

ately—that is, when they fail to reflect unconditional 

love and admiration back to the infant. The child then 

suffers from a sense of not being “seen”—of not being 
important enough—and these feelings foster the low 

self-esteem that persists into adulthood. 

The sense of inner emptiness experienced by the 

compulsive shopper also originates in childhood, in a 

situation where parents have unreasonably high ex¬ 

pectations of the child, which usually grow out of their 

need for the child to make up for their own failures. 

Such parents cause their children to feel that they can 

never “measure up,” regardless of their actual qualities 

and abilities. Later, as adults, these individuals seek in 

the objects of their shopping compulsions what they 

feel is missing to make them whole or “good enough” 

to please the “unpleasable” parent. 

Inner emptiness may also originate from the period 

in which an obsessive-compulsive pattern may be de¬ 

veloping as the child’s personality structure is forming. 

This theoretically occurs around age two (or during 

what Freud called the anal phase) if parents strug¬ 

gle too hard over issues of control in toilet training. 

Obsessive-compulsive people are afraid of being over¬ 

whelmed by their feelings, so they push all feelings 

away—the good and the bad. This leaves a gap¬ 

ing emptiness, which they then seek to fill with their 
purchases. 

The oedipal phase of childhood development, as 

Freud called the period from ages two to six, plays 

an especially significant role in fostering compulsive 

shopping later on—and in causing it to predominate 

in an individual over other potential addictions. During 

this phase the child seeks special love, admiration, 
and attention from the opposite-sex parent. If a little 

girl, for example, feels rejected or unnoticed by her 

father, she will begin to think that she is unattractive 

and unlovable. This causes her to become excessively 

preoccupied with her appearance, with which she is 

then destined to be eternally dissatisfied. She may 

try to resolve these unconscious conflicts by desper¬ 

ately trying to buy something that will magically cause 
her father and, by extension, other men to love her. 

Of course, no purchase can ever resolve these early 

childhood traumas, and she finds herself on a never- 

ending quest. 

Finally, a significant percentage of female compul¬ 

sive shoppers are victims of childhood sexual abuse. 

These women have conflicts over making themselves 

more attractive because they fear having been re¬ 

sponsible for the early episodes of abuse. In fact, the 

connection between sex and shopping goes further, 

since compulsive shoppers are usually unfulfilled sex¬ 

ually and may turn to shopping sprees for “orgasmic” 

release and satisfaction. 

The cultural seduction 

It is only in the past decade that compulsive shopping 
has been recognized as a syndrome. Its burgeoning is 

most likely due to a synergistic effect of psychological 

predisposition and sociocultural influences. The limits 

of what society considers shopping excess have been 
greatly extended in recent times, as reflected in pop 
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culture—from Dagwood Bumstead’s wife buying a 
new hat to Imelda Marcos’ well-publicized ownership 
of thousands of pairs of shoes. In the days before 
credit cards, shoppers were obliged to stay within their 
means. When shopkeepers did extend credit, it was 
only to customers they knew, and these face-to-face 
dealings did not allow shoppers to run up the enormous 
bills made possible by computerized credit systems. 

Credit experts say that to owe 20% of one’s take- 
home pay (not including mortgage payments) is to 
incur a dangerous level of installment debt. Never¬ 
theless, many compulsive shoppers with incomes of 
$20,000-25,000 a year owe more than $10,000 on 
their credit cards. Clearly, a person whose installment 
debt is 50% of his or her income is on the brink 
of financial disaster. Automatic teller machines, “gold 
cards,” and other marketing strategies lure consumers 
into borrowing and spending more and more money. 
Credit cards make it easy for compulsive shoppers 
to pretend to themselves that they are not spending 
“real” money. 

Of course, banks and credit agencies are not the 
only institutions that encourage the development of 
compulsive shopping in susceptible individuals. The 
federal government’s habitual practice of deficit financ¬ 
ing is cited by many people as a way to rationalize 
spending money they do not have. The pervasive in¬ 
fluence of advertising is another cultural factor that 
cannot be underestimated. In appealing to people’s 
desire to be loved, admired, accepted, and envied, 
they unfailingly target the most vulnerable shoppers, 
those who are not simply buying objects but are at¬ 
tempting to assuage emotional pain. Finally, there is 
the part played by store owners and managers. Re¬ 
tailers hire teams of experts to create an environment 
that is conducive to spending. They make shopping 
a sensually pleasurable experience, filling stores with 
perfumed air and upbeat music. 

Ultimately, for the person who feels deeply inade¬ 
quate and unloved, no car, clothes, makeup, or jewelry 
will suffice. In what appears to be a growing trend, 
some of these desperate individuals are now falling 
victim to yet another addiction—cosmetic surgery. As 
with compulsive shopping, one purchase—or, in this 
case, one face-lift or “tummy tuck”—fails to produce 
lasting self-confidence and contentment, but the indi¬ 
vidual becomes convinced that a subsequent proce¬ 
dure will magically solve his or her problems. 

Getting help 
Self-help techniques may alleviate the symptoms of 
an emotional problem, but they usually do not correct 
the underlying causes. With that caveat in mind, the 
following techniques may be of some use in helping 
compulsive shoppers to control their habit. Compulsive 
shoppers should: 
• keep a diary of their shopping habits, writing down 

what was bought in a given day, how much it cost, 
what triggered the desire to shop, and how they felt 
before, during, and after shopping 
• find alternate, longer-lasting ways to improve their 

appearance or bolster self-esteem—for example, get¬ 
ting additional education to advance their career goals 
or committing to a long-term weight-loss and exercise 
program—instead of choosing the immediate gratifi¬ 
cation of shopping 
• organize their closets to find creative ways of us¬ 

ing clothes and accessories they have forgotten they 
owned 
• destroy or return credit cards until all the balances 

have been paid and the problem is under control 
• make any remaining credit cards less accessible 

by putting them in a difficult-to-reach place, such as a 
safe-deposit box 
• keep relatively little money in a checking account 

and more money in less-accessible savings or simi¬ 
lar accounts 
• resist watching TV home-shopping shows and pe¬ 

rusing mail-order catalogs 
• join a self-help group: the support of others who 

are coping with the same problem can be enormously 
beneficial (Debtors Anonymous is one such group. It 
uses a program patterned after the original 12-step ap¬ 
proach of Alcoholics Anonymous [AA], Other self-help 
groups, such as Gamblers Anonymous, Overeaters 
Anonymous, or AA, can be useful for the person who 
cannot find a nearby group specifically targeted to 
compulsive shoppers or for the compulsive shopper 
who has one of these other addictions.) 
• consider financial counseling; the guidance of a 

private consultant or a counselor with a governmental 
agency can help the individual to objectively tackle 
what may seem to be an overwhelming problem 

As noted above, self-help techniques are useful in 
controlling compulsions and addictions; however, the 
individual who is seeking both to understand and to 
change the feelings that lead to compulsive behavior 
would be wise to consider psychotherapy. A psychia¬ 
trist or other mental health professional can diagnose 
and treat compulsive shopping in a way that helps 
the individual understand the basis of the problem, a 
step necessary to resolve the underlying conflicts. In 
addition to individual psychotherapy, couple or family 
psychotherapy may also be necessary, as compulsive 
shopping typically disrupts all of the individual’s close 
relationships. Group psychotherapy is often valuable 
for support and feedback and may be especially help¬ 
ful in altering compulsive shoppers’ distorted images 
of their physical appearance. In a small percentage of 
cases, compulsive shopping can be a manifestation of 
some other psychiatric disorder, such as bipolar disor¬ 
der (manic-depression). In these cases a psychiatrist 
can determine the appropriate diagnosis and treat the 
person with medication as well as psychotherapy. 

346 



Anniversary Reactions: Not Just Coincidence 
by Charles-Gene McDaniel, M.S.J. 

On a bright, sunny day, a widow from a prominent 

Chicago family drove her car into the side of a sub¬ 

urban commuter train and was killed. Although in 

her seventies, she was in apparent good health, and 

her car had no mechanical problems. Her death was 

deemed an accident. Her newspaper obituary, how¬ 

ever, provided a clue that something else may have 

been involved. Her accident took place one year to the 
day after her husband’s death. 

On the surface, her death by “accident” was face¬ 

saving for her family’s reputation. Mental health pro¬ 

fessionals would suggest, however, that this woman’s 

death was the result of suicide—either deliberate or 

subconscious—and represented what is known as an 

anniversary reaction, albeit an extreme manifestation. 

Remembering sad or traumatic events on their an¬ 

niversaries is natural, and the intensity of these mem¬ 

ories usually diminishes over time. For some people, 

however, the complicated workings of the human psy¬ 

che on these occasions may result in emotional distur¬ 

bances, such as depression, or a variety of physical 

illnesses, including heart attack. 

Even though anniversary reactions are said to be 

quite common in clinical practice, given their very na¬ 

ture, the incidence cannot be determined. There are no 

reliable estimates of how frequently psychotherapists 

see patients suffering from problems growing out of 

these reactions. What may appear to the therapist to 

be an endogenous depression may reflect a response 

to previous situations in which mourning failed to oc¬ 

cur or was abnormal or incomplete. 

It is not unusual, and perhaps is even common, for 

people to imagine that they wili not live beyond the 

age of, say, a parent. Ordinarily, these anniversaries 

pass without incident, except for the normal sadness 

of remembering the loss of the loved one. In vulnera¬ 

ble individuals, though, these anniversaries take on a 

more insidious meaning. 

Unresolved mourning 

Anniversary reaction may be defined as “unresolved 

mourning” following not only the loss through death of 

a loved one but other types of loss, such as of a job 
or of a partner through divorce or other separation, as 

well. The reaction represents an unconscious effort by 

the individual to master or control the trauma by re¬ 

living the experience without being consciously aware 

of the anniversary. This effort may express itself in 

symptoms, dreams, or overt behavior. 

The loss may leave an emotional lesion in much the 

same way as a wound to the body leaves a scar, and 

this lesion may flare up many years after bereavement. 

Just as not all bodily wounds result in infection, not 

all emotional traumas result in pathological reactions. 

However, there is no way to predict with any certainty 

who might be susceptible because an emotionally vul¬ 

nerable person may show unexpected resilience in the 
face of loss. 

Those who experience the often tragic anniversary 

reactions are said to feel a sense of hopelessness 

about life events, keeping to themselves their prob¬ 

lems and their efforts to deal with them. Like a malig¬ 

nancy, the destructive forces continue to work within 

these individuals, waiting only for the subconscious 

time clock to trigger them. These people are able to 

repress their intrapsychic conflict—that is, until the 
anniversary sets off the trigger. 

Mourning begins with an acute stage wherein the 

bereaved individual begins the process of what is called 

decathexis (the divestment of psychic energy from the 

lost loved one) so that the energy may be freed for 

attachment to others. The acute stage consists of 

the immediate phases of shock, grief, pain, reaction 

to separation, and the beginning of decathexis as the 

loss becomes recognized internally. The reaction of 

separation may involve anxiety and anger. 

The chronic stage of mourning gradually takes over 

as the acute stage abates. The psyche uses adaptive 
mechanisms in trying to integrate the loss with reality 

so that life can go on. Here the ego begins its repair 

as part of the more lasting adaptation. This chronic 

stage is what Sigmund Freud, the father of psycho¬ 

analysis, called the “mourning work,” a continuation 

of the process that began during the acute phase. 

If for any reason the process is interrupted and the 
individual denies the death of the loved one, mourning 

is incomplete and pathological reactions may result. 

Although he did not use the term anniversary re¬ 
action, Freud first described such a phenomenon in 

1895 in the case of “Freulein Elisabeth von R,” who 

had nursed three of her four loved ones until they 

died. Later, "this lady celebrated annual festivals of re¬ 

membrance at the period of her various catastrophes, 

and on these occasions her vivid visual reproduction 

and expressions of feeling kept to the date precisely,” 

Freud wrote. 
Virtually all of the research into anniversary reac¬ 

tions has grown out of psychoanalysis, although non- 
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analytic psychiatrists, psychologists, physicians, social 

workers, and other therapists accept the validity of 
the reaction and use this knowledge in therapy when 

it is appropriate. Psychoanalytic theories hold that 
childhood trauma and repression are important pre¬ 
decessors of these reactions, which may result from 
suppression of the immune response. Another theory, 

that of psychobiologists, holds that Pavlovian condi¬ 
tioning is key to the formation. The theories are not 

incompatible. Indeed, some other mammals and birds 
(but not reptiles, amphibians, or fish) are known to 
experience depression after removal of a meaningful 

figure, indicating that reaction to loss is an adapta- 

tional process. The event that triggers the reaction, 
regardless of its origin, usually remains beyond con¬ 

scious recall of the person, who suffers as a result. 
The age at which children are capable of full-fledged 

mourning is not agreed upon. One theory holds that 

the ego functions that are necessary for mourning 

are not firmly established before adolescence. One 
researcher, for example, cites the case of a 15-year- 
old girl who developed lymphedema of the hand as a 
reaction on the first anniversary of her grandmother’s 
death. 

Anniversary reactions among the famous 

History is replete with instances in which famous 
people have experienced what may appear to be curi¬ 

ous coincidences but which psychiatrists would likely 
consider anniversary reactions. These reactions may 
occur on the very day or within a few days of the 

anniversary of an important event. 

Thomas Jefferson, terminally ill, hoped to live to 
observe the 50th anniversary of the Declaration of 
Independence. On that very day, July 4, 1826, he 
died, nearly 83 years old. Mark Twain had noted that 

he came into the world with Halley’s Comet in 1835 
and would go out with it. He did—at age 75 in 1910. 
Sir Winston Churchill died on the anniversary of his 
father’s death 70 years earlier. And the legendary 
American frontierswoman Martha Jane Burke, known 

as Calamity Jane, died of pneumonia one day before 
the 27th anniversary of the death of Wild Bill Hickok; 
her last words were, “Bury me next to Bill.” 

The singer Elvis Presley was very attached to his 
mother. When she died on Aug. 14, 1958, at age 42, 
Presley said, “My life has ended!” Then, 19 years later, 
within a few days of the anniversary of her death, he, 
too, died at age 42. 

W. Horsley Gantt, an American disciple, friend, and 
associate of Ivan Petrovich Pavlov, the well-known 
Russian physiologist and pioneer behavioral psychol¬ 
ogist, died at age 86 in Baltimore, Md., at the end 
of February 1980. Pavlov had died at age 86 on 
Feb. 27, 1936. 

Nikolay Gogol, the Russian writer, was one of 5 sur¬ 
viving children of the 12 his parents bore. A sensitive 

boy, he was confronted with a seemingly endless suc¬ 

cession of deaths in his family. His 43-year-old father 

became fatally ill when Gogol was 16 and died two 

years later. At the time, Gogol had suicidal thoughts 
but repressed his sadness. Then when he was 43, on 

the verge of semimadness, Gogol died of self-inflicted 
starvation, having commented shortly before that his 
father “died at the same age of the same disease.” 

The rock singer Janis Joplin died of a drug over¬ 
dose a few weeks after purchasing a tombstone for 

Bessie Smith, her idol. Joplin’s death came within a 

matter of days of the anniversary of Smith’s death 33 
years earlier. 

Not only suicide but homicide may occur as an 

anniversary reaction. Sirhan Sirhan, a Jerusalem-born 
Jordanian, assassinated Robert F. Kennedy on June 

6, 1968, almost one year to the day after the Israeli 
defeat of the Arabs in the Six-Day War. 

Triggers and manifestations 

While the phenomenon is referred to as anniversary 
reaction, implying yearly, reactions may also be related 

to a specific time of day, day of the week, day of 

Thomas Jefferson yearned to live to observe the 50th 

anniversary of the Declaration of Independence; it may 

not be coincidence that he lived until precisely that day— 

July 4, 1826. 

The Granger Collection 
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Elvis Presley had a special attachment to his mother and 

was devastated when she died at age 42. Nineteen years 

later, when he was 42, he died within just a few days of the 

anniversary of her death. 

the month, season of the year, festival, birthday, or 

holiday. 

One mother reported awakening every year on the 

same day at 5:30 am—the day and time her daughter 

had telephoned from a distant city to report that she 

had been raped. A man in his mid-thirties became 

depressed and anxious each Thursday afternoon. His 

therapist helped him associate this with his having 

found his mother dead when, at age 14, he returned 

home from school on a Thursday afternoon. In Freud’s 

classic case of The Wolf Man,” the patient repeatedly 

experienced a five o’clock depression. That was the 

hour when, as a young child, he awoke lying on his 

cot in his parents’ bedroom and witnessed what ana¬ 

lysts call “the primal scene,” his parents having sexual 

intercourse. Other patients in analysis have experi¬ 
enced headache, depression, gastrointestinal upset, 

and oversleeping on Sundays and vacations at key 

“anniversaries.” 
Closely related to so-called anniversary reactions 

are symptoms tied to holidays—sometimes called hol¬ 

iday neurosis. For many people, the period between 

Thanksgiving and Christmas and lasting until after 

New Year’s Day is marked particularly by anxiety and 

depression; feelings of helplessness, possessiveness, 

and increased irritability; nostalgia or bitter remem¬ 

brances about youthful holiday experiences; and a 

wish for magical resolution of problems. 
Although the psychodynamics differ, other holidays 

that are fraught with meaning and may occasion illness 
include Easter, Passover, Armistice Day, the Fourth 

of July, Good Friday, and All Souls Day. So too may 

anniversaries of deaths, weddings, births, divorce, and 

sibling pregnancies. The trigger occasions are as var¬ 

ied as human experience. One woman, for example, 

was found to lactate on the anniversary of the delivery 
of a stillborn child. 

Posttraumatic stress disorder is, in effect, a form 

of anniversary reaction in that the individual relives an 

awful event, such as the horrors of combat, a serious 

accident, or a natural disaster. Jews, homosexuals, 

and other survivors of the Holocaust are known to 

experience such traumatic recalling of the enormities 
they suffered. 

Just as the trigger event varies with the individual, 

so too does the nature of the reaction. Researchers 

have noted such physical manifestations as chest pain, 
headache, back pain, abdominal pain, weight gain, 

relapse of ulcerative colitis, rheumatoid arthritis, skin 

diseases, cancer, coronary disease, and glaucoma and 

other eye conditions, as well as psychological symp¬ 

toms such as depression, anxiety, and insomnia. 

“Anniversary” suicide 

The most extreme manifestation, although not an un¬ 

common one, is suicide. One woman jumped to her 

death from a 14th-story window on Good Friday on 

the 14th anniversary of her mother’s death. In another 

instance a 43-year-old lawyer killed himself with poison 

the day after his son reached the age of 12. Some 

32 years earlier, the day after the lawyer’s own 12th 

birthday, his brilliant, scholastically successful brother 

had died suddenly and unexpectedly of encephalitis. 

The victim, a successful criminal lawyer, had harbored 

throughout his life a deep sense of guilt about his 

brother’s death, saying that his own success had come 

about as a result of that loss. He felt that he, like his 

brother, would have to remove himself through death 

in order for his son to have an opportunity to develop 

to his full potential. 

Suicide may, of course, be the result of any num¬ 
ber of psychological disturbances and can occur even 

when the individual is considered to be “normal.” As 

a manifestation of the anniversary reaction, however, 

suicide and suicidal fantasies that are not acted upon 

are viewed as the result of incomplete mourning that 

involves pathological identification with a deceased 

person. 

Death rituals 

Reactions to death are not unique to any one culture 

or cultures. One study showed that in 78 societies 

in America, Europe, Japan, Africa, and the Pacific 

islands, reactions to death are similar. Archaeological 

evidence shows that ceremonial rituals have been used 

to commemorate the dead for nearly 60,000 years. 
While these rituals vary from the highly emotional high- 

pitched keening and wailing that are common in Arab, 

Greek, and Gaelic funeral ceremonies to the more se- 
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Mourning is an 

important psychological 

process that enables 

people to deal with 

the reality of death. 
Each anniversary of 

the death of someone 

close is a time for 

people to go through 

a “minimourning. ” In 

Judaism the unveiling 

of the tombstone is 

a ceremony that is 

usually held one year 

after a death, enabling 

relatives and loved ones 

to gather and share in 

the remembrance of the 

deceased and to hear the 

rabbi ’s eulogy. 

date practices surrounding contemporary Protestant 

funerals and memorial services, they all serve to help 
the bereaved separate from their loved ones. 

Likewise, Jewish and Catholic anniversary rituals 

provide a way for relatives and friends to deal with 
the reality of death and an opportunity to do some 
of the further work of mourning. Each anniversary of 

the death offers a time for people to go through a 
“minimourning.” 

Treatment and prevention 

Although most of the research involving anniversary 

reactions has been done by psychoanalysts and is 
based on their therapeutic work with analysands (an¬ 
alytic patients), such long, intense therapy is not al¬ 
ways necessary to uncover the deeply buried source 
of an anniversary reaction. Other types of therapy, 

such as brief insight-oriented therapy offered by a 
psychologist or psychiatric social worker, may resolve 
the problem. Explanation and support are sometimes 
sufficient when the alert therapist is able to help the 
individual connect disturbing events with something in 
the past. When the therapist is not certain why the 
individual is reacting pathologically, medications such 
as antidepressants may help the patient through the 
difficult period, although this may interfere with the 
patient’s ability to get at the root of the problem; thus, 
the problem may recur—for example, manifested in a 

manic-depressive reaction. 

Awareness seems to be the key to prevention of an¬ 

niversary reactions. Awareness of the possibility also 
is essential for the therapist dealing with problems that 

seemingly are unrelated to any known event, relation¬ 

ship, or memory in the patient’s life. Psychoanalytic 
research has shown that when a child loses a par¬ 

ent, certain factors do serve to mediate in preventing 

the revived anniversary trauma of the death. These 
factors are: an intact home, with the surviving parent 

assuming a dual paternal and maternal role so that 

the child develops a strong ego; support outside the 
home, with the parent being able to use this support; 
a meaningful relationship between the parent and child 

before that parent’s death; separation tolerance to the 
emergency created by death; and appropriate grief 
and mourning that immediately follow the loss. 

From the above factors may also be deduced other 
preventive strategies relating not only to loss of a par¬ 

ent but to other traumas. It is important for the individ¬ 
ual to recognize that any loss may have pathological 

consequences and to acknowledge the loss and do the 
mourning work necessary for coming to grips with it 

psychologically. This may thereby prevent recurrence 
of the overwhelming emotions that Henry Wadsworth 

Longfellow described in his poem Holidays: 

The holiest of all holidays are those 
Kept by ourselves in silence and apart; 
The secret anniversaries of the heart, 
When the full river of feeling overflows. 
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Obesity 

Obesity 
Concern about body weight is an ongoing national 

obsession in the United States, and a vast industry, 

the weight-loss business, reaps huge profits each year 

selling diets and weight-loss products to an ever will¬ 

ing population of people wishing to reduce. Indeed, a 

great many people think they are overweight. But how 

do they know? Furthermore, should it matter? And if 

they are overweight and want to do something about 

it, what should they do? What about the widely pub¬ 

licized very low-calorie liquid diets? What about drugs 

or any of the other currently used treatments? 

“Good weights” for adults 

Before deciding whether they ought to do anything 

about their weight, those who think they are over¬ 

weight need to have some objective measures for 

determining if in fact they are right. There are two 

important components of this evaluation. The first is 

the individual’s weight relative to his or her height. For 

individuals who are not regular and strenuous exercis¬ 

ers and who are not pregnant, any increase in body 

weight after age 25 is almost certainly due to extra 

body fat. So the question becomes not only what 

one’s weight is in relation to height but also whether 

one has too much body fat for age as well as height. 

In the past decade, three major studies have pro¬ 

vided a basis for making recommendations about what 

are currently accepted as “good weights” for most 

adults. These three major studies included one from 

the life insurance industry (conducted by the Society of 

Actuaries and the Association of Life Insurance Medi¬ 

cal Directors of America, 1980), one of the Norwegian 

population (conducted by Hans T. Waaler, 1984), and 

a third large study carried out by the American Can¬ 

cer Society in 1979. All three studies found that for 

women the body weight associated with the lowest 

risk of early death increased with age; thus, it is normal 

for women to get heavier as they get older. The strik¬ 

ing similarity of the optimal weight ranges provided 

guidelines for establishing new recommendations for 

good weights for women. These weights, calculated 

as “body mass index units,” were published in 1989 

by the U.S. National Academy of Sciences. Converted 

into pounds and related to height and age, these num¬ 
bers are shown in Table 1. 

There is an easy biological explanation for this 

healthy increase in weight with age in women. It is 

related to their biological equipment for childbearing. 

The female hormones that equip women for childbear¬ 

ing and are associated with pregnancy cause fat to be 

deposited on their hips and thighs. This fat is intended 

for lactation and carries less risk to health than fat 

located elsewhere. For men, however, a different rela¬ 

tionship of good weights for age exists. Above age 30 

there is no benefit in gaining weight. Table 2 provides 

what are presently considered good weights for men. 

Health risks of being too fat or too thin 

For individuals who are above the upper limits of the 

good weight range for their height, the risks of a vari¬ 

ety of illnesses will increase as the degree of excess 

weight increases. The diseases associated with this 

increase in weight are heart disease, high blood pres¬ 

sure, gallbladder disease, diabetes mellitus, and some 

forms of cancer (including those of the breast and 

uterus). It is also clear that weights below the lower 

limits for these weight ranges are associated with 

increased risks to health, but they are different from 

those in the overweight category. For individuals who 

are significantly underweight, there is an increased 

risk of lung disease, particularly tuberculosis and lung 

cancer, and of some forms of digestive disease. 

height 
(inches) 

Table 1: Good weights for women (in pounds) 

age 

19-24 25-34 35-44 45-54 55-64 65+ 

58 91-115 96-119 100-124 105-129 110-134 115-138 

59 94-119 99-124 104-128 109-133 114-138 119-143 

60 97-123 102-128 107-133 112-138 118-143 123-148 

61 100-127 106-132 111-137 116-143 122-148 127-153 

62 104-131 109-136 115-142 120-147 126-153 131-158 

63 107-135 113-141 118-146 124-152 130-158 135-163 

64 110-140 116-145 122-151 128-157 134-163 140-169 

65 114-144 120-150 126-156 132-162 138-168 144-174 

66 117-148 124-155 130-161 136-167 142-173 148-179 

67 121-153 127-159 134-166 140-172 146-178 153-185 

68 125-158 131-164 138-171 144-177 151-184 158-190 

69 128-162 135-169 142-176 149-182 155-189 162-196 

70 132-167 139-174 146-181 153-189 160-195 167-202 

71 136-172 143-179 150-186 157-193 166-200 172-208 

72 140-177 147-184 154-191 162-199 169-206 177-213 

Diet and Health, 1989, U.S. National Academy of Sciences 



Table 2: Good weights for men (in pounds) 
age 

height 19-24 25-65+ 

(inches) 

60 91-115 96-119 

61 94-119 99-124 

62 97-123 102-128 

63 100-127 106-132 

64 104-131 109-136 

65 107-135 113-141 

66 110-140 116-145 

67 114-144 120-150 

68 117-148 124-155 

69 121-153 127-159 

70 125-158 131-164 

71 128-162 135-169 

72 132-167 139-174 

73 136-172 143-179 

74 140-177 147-184 

75 144-182 151-189 

76 148-186 155-194 

Source: Diet and Health, 1989, U.S. National Academy of Sciences 

However, recent studies of health risks associated 
with obesity have found that it is not only how fat 

people are but where the fat is located that deter¬ 
mines their risk. For both men and women, carrying a 

larger than normal amount of fat on the abdomen is 
associated with an increase in the same risks that are 
identified with excess body fat. That is, the risks for 

heart disease, high blood pressure, stroke, diabetes 
mellitus, gallbladder disease, and probably some forms 
of cancer increase with the extent of abdominal (or 

upper-body) fat. Consequently, guidelines for high-risk 
categories of men and women have been determined 
on the basis of the ratio of the circumference obtained 
at the waist (defined as the smallest circumference 

below the ribs and above the hip bones) divided by the 
circumference of the hips (defined as the line parallel 
to the floor at the widest posterior extension of the 
buttocks). For women a ratio greater than 0.85 puts 
them in the high-risk category, while men with a ratio 

above 0.95 are considered at high risk. As a general 
rule, it can be said that for people whose body weight 
is 20% or more above the upper limits for the good 
weight range for their age, the health risks associated 
with being overweight are significant. 

Today’s liquid very low-calorie diets 

In recent years the use of prepared liquid-formula very 
low-calorie diets has become widespread and popu¬ 
lar. This form of treatment was arrived at from two 
different perspectives. More than 20 years ago it was 
realized that a major problem with liquid diets then 
on the market was that the patient also lost protein. 
This problem could be largely but not completely over¬ 
come by adding small amounts of protein as a meal 
replacement. The total daily calorie intake from these 

so-called fasting programs tends to be between 240 

and 400 cal per day. Thus, very low-calorie diets have 

been defined as those above 200 and below 600 cal 

a day. The alternative approach for arriving at a low- 

calorie formulation was derived by determining what 

the optimal protein intake would be and then adding 
sufficient amounts of carbohydrate to minimize ketosis 

(an abnormal metabolic state that occurs with reduced 

carbohydrate metabolism) and a sufficient amount of 
fat to provide the necessary amounts of essential fatty 

acids. With this approach, obesity experts reached the 

conclusion that a diet below 600 cal per day was not 
satisfactory. 

Optifast, Medifast, and Health Management Re¬ 

sources (HMR) are among the most commonly used of 

today’s medically supervised formula diets, but there 
are many others. The major differences in the prod¬ 

ucts are in the amounts of protein, carbohydrates, 
and fats that are present. In addition, there are minor 

differences in the amounts of most of the micro¬ 

nutrients. In some supervised very low-calorie diet 

programs, micronutrients are given as capsules, and 
in others they are added directly to the formula diets. 

The preference of many hospital-based programs and 

physicians who are specialists in obesity treatment is 
for the latter approach. 

Some weight-loss programs use powders that can 
be mixed with water as the total source of food (usu¬ 

ally in five portions per day), while others use them 
as meal replacements for two of three meals per day. 

For any weight-loss program containing less than 600 
total calories per day, adequate supervision is required 

Participants in an Optifast program who have lost significant 

amounts of weight on liquid-formula very low-calorie diets 

proudly display the fact that they have become too small for 

their britches. 
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since some individuals can develop undesirable side ef¬ 

fects such as low serum potassium, episodes of gout, 

or cardiac irregularities. When higher levels of calories 

are in the diet, less supervision is needed. Generally no 

supervision is required for diets over 1,000 cal per day, 

and in the range between 800 and 1,000 cal, there is 

usually little need for supervision. However, since the 

magnitude of caloric restriction varies as a function of 

the degree of weight to be lost, for some individuals 

an 800-cal diet can be as restrictive as a 400-cal diet 

is for others. Thus, for most individuals consuming 

less than 800 cal per day, some level of supervision is 

desirable. The very low-calorie diets are not meant for 

those who need to lose moderate amounts of weight. 

To enter these programs individuals should usually be 

about 30% above their “good weight” range (usually 
18 kg [40 lb] overweight). 

The very low-calorie diets have been particularly 

useful because they provide an easy meal replacement 

schedule. It is clear, however, that the major compo¬ 

nent of treatment programs should be a modular one 

that teaches dieters to live at their goal weight. These 

learning techniques, commonly called behavior modi¬ 

fication, should address both nutritional and energy- 

expenditure needs. They should also provide practical 

solutions to such life situations as dining out, going to 

parties, food selection, and food preparation. With this 

behavior modification as a base, very low-calorie diets 

can be an important adjunct of treatment for properly 

selected and motivated obese individuals. The success 

of the individual in maintaining a lower weight after 

completing a program that uses very low-calorie liquid- 

formula diets—people usually stay on the diets for 12 

to 16 weeks—appears to be related to the degree to 

which they have learned to change their food selection 

and food preparation and whether they have become 

more physically active in their everyday lives. 

Potentially effective new drugs 

Recently, two prescription medications have been in¬ 

troduced that may be helpful in the treatment of 

overweight individuals. The first of these is dexfenflu- 

ramine (Isomeride), a drug made in France. The results 

of a clinical trial conducted in nine European countries 

comparing this drug with a placebo were quite promis¬ 

ing. The drug, used in conjunction with diet programs, 

appears to be effective in helping individuals lose more 

weight than they would by appropriate behavioral and 

nutritional intervention alone. Moreover, the available 

data on this medication suggest that it can be useful 

for a long time and that its effectiveness persists as 
long as it is used. Dexfenfluramine acts by releasing 

serotonin, an important neurotransmitter, from its stor¬ 

age granules in nerve endings in the brain. Serotonin 

apparently affects the appetite-control center of the 

brain, which controls satiety; the higher level of sero¬ 

tonin therefore reduces food intake. 

A second drug, fluoxetine (Prozac), has recently 

been approved for use in the U.S. in the treatment of 

depression. This drug, like dexfenfluramine, works by 

increasing the concentrations of serotonin. It does this 

by preventing the movement of serotonin back into the 

nerve endings. The data available on fluoxetine show 

that it too can reduce food intake and body weight of 

overweight and normal-weight subjects. As yet clinical 

trials have not been carried out in the U.S. on either 

dexfenfluramine or fluoxetine for weight loss. 

Prevalence of obesity in the U.S. 

In a country so obsessed with weight, how common 

is obesity? The answer depends on how overweight is 

defined. The U.S. government has recently published 

figures that place in the overweight category anyone 

whose body mass index is in the top 15% of weights 

for heights of women or men in their twenties. On 

the basis of these figures, 24% of the adult American 

population are overweight. In recent surveys apply¬ 

ing the same criteria to Americans of Hispanic origin 

in Florida, Texas, Arizona, New York, and California, 

the prevalence of overweight has been shown to be 

significantly higher than in the rest of the popula¬ 

tion. Approximately 30% of Mexican-American men, 

29% of Cuban-American men, and 25% of Puerto 

Rican men were overweight. The corresponding over¬ 

weight figures were 39% of Mexican-American, 34% 

of Cuban-American, and 37% of Puerto Rican women. 

Other recent surveys have found that the prevalence 

of obesity is significantly higher among black women 

and women below the poverty level than it is in white 

women above the poverty level. 

A recent survey conducted by the Centers for Disease Control 

found that obesity in the U.S. is highest among Hispanic 

Americans. Mexican-Americans were the most overweight, 

followed by Cuban-Americans, then Puerto Ricans. 

Bob Daemmrich—Stock, Boston 



Obstetrics and gynecology 

Data based on the criteria proposed in the afore¬ 
mentioned good weights for women and men, how¬ 

ever, have not yet been applied in the evaluation of 
overall prevalence of overweight in the American pop¬ 

ulation. If the criteria for optimal weight differ by age, 
as appears to be the case for women, then the preva¬ 

lence of overweight will likely be lower than indicated 

by the U.S. government figures cited above. Since 
the optimal weights for men do not appear to change 
with age, applying the newer criteria will probably not 

change their prevalence rate. 

Genetics and body weight: new insights 

A number of factors contribute to the development of 

obesity. One of these is surely diet. Another is the 
interaction of diet with genetic makeup. Several recent 

studies of twins and their relatives have highlighted the 
importance of genetic factors in obesity. If the genetic 
component is factored out, it appears to contribute 
between 25 and 35% of the risk of overweight. This is 

important to everyone with a weight problem because 
it indicates that most of the influence is from environ¬ 
mental factors, which people may be able to control. 

These important factors were examined in a follow¬ 
up of a group of children who were initially examined 

in Sweden 40 years ago. A total of 504 obese chil¬ 
dren were followed. Obesity in the family, particularly 

the mother, increased the likelihood that these chil¬ 

dren would remain obese as adults. Those who were 
more than 35% overweight as children experienced 
the highest proportion of complications due to their 

excess weight in adult life. 

Unanswered questions 

The fact that obesity as a human problem and a sig¬ 

nificant health risk continues indicates that there are 
still key questions to be answered. The first of these is 
why the human body does not regulate its fat stores 
better. This question is being investigated through ex¬ 
aminations of both human and animal types of obesity. 
It is known that there are glandular problems that can 

be related to obesity and also that genetic factors are 
important. Attempting to answer the questions about 

the fundamental basis for the control of food intake 
and its relation to energy stores is key to developing 
rational approaches to treatment of obesity. 

The situation of treatment for overweight problems 
is now similar to the status of treatment for hyper¬ 
tension (high blood pressure) over 30 years ago. It was 

in 1958 that the first important and well-tolerated drug 
for treatment of high blood pressure was introduced. 

Since that time medical science’s understanding of the 
factors that cause high blood pressure has expanded, 
and the variety of mechanisms that can contribute to 
its development has come to be recognized. Those ad¬ 
vances have led to important therapeutic approaches. 
Likewise, in the 1990s it is highly probable that a more 

advanced understanding of the mechanisms that con¬ 
trol fat stores and fat distribution will enable the de¬ 

velopment of a number of new and novel approaches 

to the treatment of obesity. 
—George O. Bray, M.D. 

Obstetrics and Gynecology 
Proper care for the pregnant woman is presently a 

major area of focus in the specialty of obstetrics and 

gynecology. New attention is being directed toward 

determining what constitutes adequate prenatal care, 
reducing infant mortality rates, explaining the high in¬ 

cidence of cesarean sections performed in the United 

States and reassessing the indications for these proce¬ 
dures, utilizing newer and safer methods of pain relief 

during labor and delivery, and determining the relative 

safety of nonhospital deliveries. Abortion issues con¬ 
tinue to spark controversy and action on many fronts 
in the U.S. and in many other nations. Another matter 

of growing importance concerns women beyond their 
childbearing years; as the population ages, new atten¬ 

tion is being directed, very appropriately, toward the 
health and well-being of women after menopause. 

The high infant mortality rate in the U.S. has become a 

critical national problem. Premature, low-birth-weight infants 

are between 40 and 200 times more likely to die in their first 

month than normal-weight babies. 

James Kamp—Black Star 
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Pregnant women get instruction on 

fetal development at a maternity clinic 

in Brooklyn, New York. To curtail 

high infant mortality rates, there is an 

urgent need for high-level prenatal care, 

especially for those in low socioeconomic 

groups, teenage mothers, and 
drug abusers. 

Prenatal care 
For many years the infant mortality rate in the United 

States has been notably high. Currently the U.S. ranks 

18th in the world, far behind other developed nations 

such as Japan, Sweden, Switzerland, Denmark, Nor¬ 

way, The Netherlands, and Canada. Nearly 40,000 

U.S. babies per year die before their first birthday; this 

translates to 10.4 deaths for every 1,000 live births. 

More than 75% of U.S. perinatal deaths occur in pre¬ 

mature, low-birth-weight infants, who are between 40 

and 200 times more likely to die in their first month 

than normal-weight babies. 
During the Jimmy Carter administration (1977-81), 

the stated federal goal was to reduce infant mortality 

to nine deaths per 1,000 live births by 1990. However, 

little attention was subsequently paid to this particular 

goal by succeeding administrations. As a result, the 

ability of the health care system to provide improved 

care, particularly for women in rural areas and lower 

socioeconomic groups, has simply not materialized. A 

number of legislative bills are currently being intro¬ 

duced to deal with the infant mortality problem, but 

to date, no major impact has been made on this very 

critical national problem. 
The three situations that contribute most heavily to 

the high infant mortality picture are: (1) an increasing 

number of pregnancies in teenage girls, (2) a grow¬ 

ing epidemic of sexually transmitted diseases (STD), 

and (3) a rapidly escalating incidence of substance 

abuse among childbearing women. Women who are 

at high risk need not only routine visits for prenatal 

monitoring but also instruction in proper nutrition and 

counseling regarding the adverse effects of STD, alco¬ 

hol, cigarettes, and street drugs on their own physical 

health as well as that of their unborn infants. Women 

in the high-risk group also need evaluation for psy¬ 

chological problems that may make them inadequate 
mothers and potential child abusers. 

While the urgency of providing high-level prenatal 
care for women whose babies are at high risk is ir¬ 

refutable, especially for those from low socioeconomic 
groups who lack medical care, at the other end of 

the spectrum, less prenatal care is now being recom¬ 

mended for women who are basically in good health 

at the time that they become pregnant. About 1.6 
million women in the U.S. each year are in this low- 

risk group. It is currently believed that low-risk women 

need fewer prenatal medical visits than have been ad¬ 

vised until now. In a report issued by the U.S. Public 

Health Service in October 1989, a panel of experts 

recommended that these women have 7 or 8 prenatal 

visits rather than the usual 13. Also, the number of 

pelvic exams and laboratory tests could be cut back 

for those women who consistently remain at low risk. 

If this approach is adopted, it will have considerable 

economic implications and could be of great impor¬ 

tance in redirecting services and funds to those who 

need them most. 

New attention to cesarean delivery 

For a number of years there has been growing concern 

about the steadily increasing rate of cesarean sections 

(c-sections) carried out in the United States. Twenty 
years ago only about 5% of obstetrical deliveries were 

by this method; they were performed when it appeared 

that the mother, the baby, or both were unlikely to be 

able to survive a vaginal delivery or that the delivery 
would result in excessive damage to one or both of 
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them. By 1989 the c-section rate had increased to 
approximately 24% of all deliveries; only Brazil, with 

26%, was higher. By contrast, Canada’s rate was 

estimated to be approximately 19%, Denmark’s 13%, 
Norway’s 12%, and Japan’s 7%, leaving the U.S. the 

highest of all of the developed countries surveyed. 
A certain number of cesarean deliveries are neces¬ 

sary for the proper medical management of specific 

abnormalities of pregnancy, both maternal and fetal. 
Primary among the maternal indications have been 

the failure of a woman to progress in labor, a pre¬ 
vious cesarean section, a disproportion between the 

size of the baby and that of the mother’s pelvis, or 
a breech presentation (feet or buttocks first). Other 
less common indications include chronic illness in the 

mother, presence of an active STD, a pregnancy that 
is postterm (i.e., beyond 42 weeks), premature rupture 

of the fetal membranes, an abnormal position of the 
placenta, as in a placenta previa (a condition in which 

the placenta precedes the child at birth, potentially 
causing severe maternal hemorrhage), and a medical 
need to avoid stretching the pelvic muscles. The im¬ 

minent delivery of a low-birth-weight baby and evident 
fetal distress, detected by fetal monitoring, are the two 

most common fetal indications. As will be noted later, 
several maternal and fetal indications are now under 

intense scrutiny. 
Medical indications alone cannot account for the 

staggeringly high U.S. c-section rates. Surveys also 
show wide geographic variation. For example, it was 

recently reported that 30% of all births in the District 
of Columbia ended in c-sections, whereas only 18% 
did so in Alabama. The same study looked at the rates 
in 2,388 hospitals in 30 states and found that they 
ranged from 0 to 53%. 

One of the more recent and provocative reports 
that attempted to explain the wide variations in rates 
indicated that levels of affluence were directly cor¬ 
related with c-section rates. Women with a median 
family income under $11,000 had only a 13% rate, 

whereas those with median family incomes of more 
than $30,000 had a 23% rate. These differences 
were consistent regardless of maternal age, number 

of previous births, race, ethnicity, fetal birth weight, or 
medical complications. 

Affluence and c-sections* 

income less than income greater than 
$11,000 $30,000 

no. of C-section no. of c-section 
mother’s age women rate women rate 

under 18 1,926 12.7 241 14.1 
18-34 18,563 12.8 13,824 22.5 
over 34 1,407 19.0 2,491 26.0 
all ages 21,896 13.2 16,556 22.9 

’numbers of c-sections per 100 births in Los Angeles countv 
1982-83 

Adapted from Jeffrey B. Gould ef a/., “Socioeconomic Differences 
in Rates of Cesarean Section," New England Journal of Medicine, 

vol. 321, no. 4 (July 27, 1989), pp. 233-239 

Another observation has been that obstetricians 

schedule cesarean operations for cost-efficiency rea¬ 

sons and to accommodate their own work schedules. 

A c-section alleviates the unpredictability of labor and 

enables doctors to avoid middle-of-the-night deliveries. 
Many evaluations have concluded that one of the 

major reasons for the rising cesarean rates is the cur¬ 

rent litigious climate in which all physicians are being 
forced to practice. This situation is now viewed as 

insurmountable by many doctors; many obstetricians 
are simply no longer delivering babies. This ongoing 

loss has been documented in annual surveys by the 

American College of Obstetricians and Gynecologists 
(ACOG). The national average is currently one in eight 

physicians discontinuing the practice of obstetrics; in 

Florida the rate is one in four. It has recently been 
estimated that about 60% of American obstetricians 

are sued at least once during their years of practice 

and that a young obstetrician starting out can expect 
to be sued eight times during his or her next 35 years 

of practice. The threat to practicing obstetricians is 

considerably exacerbated by the fact that they may 

be held liable for the support of a child up to the 
age of majority if the child is found to have some 

physical abnormality that is blamed on the delivery per 
se. Because of the fear of lawsuits, many physicians 

feel that any indication of fetal distress, no matter 

how slight, mandates the immediate performance of a 
c-section; it is rare for a physician to be sued for doing 
a cesarean section even if a vaginal delivery would 
have been feasible and possibly better. 

Clearly, there is no single fully satisfactory explana¬ 

tion for the unprecedented high rates of cesareans. 
When the trend had been noted over many years, 

the question was asked whether they were all truly 
necessary. Many evaluations concluded that almost 

half of these procedures were not medically indicated 
and actually posed additional risks to the mother’s life 
or health without at the same time offering a corre¬ 

sponding increase in the benefits to her offspring. A 
cesarean delivery performed by a skilled physician in 

a good medical facility carries a very low level of risk, 
currently estimated to be about one death per 2,500 

procedures. This figure, however, is two- to fourfold 
higher than that for deliveries carried out by the vaginal 

route. Even in the best of hands, with surgical delivery 
there will inevitably be instances of hemorrhage, infec¬ 
tion, and surgical damage to the bladder or intestines 

as well as problems related to anesthesia. 
It is also believed that some babies are being sub¬ 

jected to increased and unnecessary risks. This is 
particularly true when the procedure is carried out on 

a woman whose baby is thought to be full-term but 
is actually premature. There are additional concerns 
that babies born by c-section are deprived of the 

stimulus of labor and vaginal delivery and do not have 
the opportunity to absorb certain chemical substances 



There has been a concerted effort to 

account for the steadily increasing 

rate of cesarean sections done in 

the U.S. Many evaluations have 

pointed to the intensely litigious 

climate in which obstetricians are 

now forced to practice. The rate of 

malpractice suits has become so high 

that performing cesareans is one 

way of practicing defensive medicine. 

Many other obstetricians are now 

discontinuing practice altogether 

because they cannot afford insurance. 

At this medical center in Missouri, 

the delivery room is empty and the 

obstetrics ward has been closed. 

produced by the mother only during labor. For exam¬ 

ple, there are data suggesting that the mother’s body 

releases certain substances during labor that may help 

to clear the lungs of the newborn. There is also ev¬ 

idence that infants who are surgically delivered after 

a trial of labor are in better condition than those who 

are delivered prior to the onset of labor. 

In 1916 a New York obstetrician declared before a 

medical society meeting: “Once a cesarean, always a 

cesarean”—a dictum that became entrenched in ob¬ 

stetrical practice. Today there is a concerted effort to 

have more women attempt vaginal deliveries following 

a previous c-section. Recent studies from the U.S., Is¬ 

rael, and Sweden have all shown that vaginal delivery 

can be achieved in women who formerly had cesare¬ 

ans. The primary concern about vaginal delivery had 

been that the strain of labor could rupture the scar from 

a cesarean, causing a bleeding risk for both mother 

and baby. The “classical” incision for a c-section until 

about a decade ago was a vertical cut in the uterine 

wall. It has now become standard for cesareans to be 

performed with a low, horizontal incision—sometimes 

called a “bikini cut”—which is considerably less likely 

to rupture during vaginal delivery. 
ACOG has urged that it become routine for a 

woman to have a trial of labor and, if possible, a vagi¬ 

nal birth. Where no additional risk is involved, a trial of 

labor is indicated even when more than one c-section 

has been performed in the past. When this has been 

done, 50-80% of properly selected patients have had 

successful vaginal deliveries. Unfortunately, however, 

the medicolegal climate has intervened; the fear of 

lawsuits has led to a less than enthusiastic adoption 

of this recommendation in obstetrical practice. When 

ACOG last surveyed 538 hospitals, it was found that 

54% of practicing obstetricians had yet to attempt 

a vaginal delivery in women who had previously had 
a cesarean. 

As already mentioned, several indications for per¬ 

forming cesareans have recently been reevaluated. In 

three instances the indications have been determined 

not to be universally valid. First, it has been conven¬ 

tional obstetrical wisdom that low-birth-weight babies 

are better delivered abdominally than vaginally and, 

indeed, the survival rates of these infants during their 

first 24 hours of life appeared to justify this conclusion. 

Flowever, recent studies have found that cesarean 

babies observed throughout the first week of life have 

had a higher death rate than those delivered vaginally; 

by the end of the first week, there was no statis¬ 

tically significant difference in outcome between the 

two groups. 
Second, when infections due to the herpes simplex 

virus (HSV) were first recognized to be growing in 

incidence and importance, it was believed that women 

with genital herpes should be delivered by c-section 

so that their babies would not be exposed to the virus 
during the delivery process. Although it has been well 

documented that the herpesvirus may be transmitted 

from the mother to the baby during labor and delivery, 

more recently it has been demonstrated that HSV can 

also be transmitted to the fetus during pregnancy. 

Thus, it is now believed that the babies of women who 

are infected with genital herpes but who do not have 
active lesions at the time that they go into labor are at 

greater overall risk by having a c-section delivery than 

they would be with a vaginal delivery. 

Finally, a third and urgent problem at the present 
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time is how best to handle women who are either 

infected with the human immunodeficiency virus (HIV) 
or who have clinical AIDS. Again, the earlier tendency 

was to deliver their babies by c-section to avoid infect¬ 
ing the baby during delivery. Recent studies, however, 

suggest that there is no clear indication for universal 

c-section, as many of these babies are already infected 

prior to the onset of labor. 
In January 1989 New York became the first state 

in the U.S. to institute a formal program to curb ce¬ 
sareans; hospitals are now required to keep records 
accounting for all c-section operations. Likewise, at¬ 

tempts are now being made around the country to 
try to identify how many c-sections are being done, 

for what indications, and how many of them may be 
unnecessary. The goal of these efforts is to reduce 

the rates to a level that will ensure or even improve 
the safety of childbirth for both mothers and infants. 

Natural childbirth redefined 

Another notable development in the management of 
labor and delivery today has to do with the concept 

of natural childbirth. Formerly this approach called for 
no medical intervention whatsoever, but gradually this 

had changed. The early impetus for natural childbirth 
arose primarily from fears about the effects of anes¬ 

thesia—particularly those that could be damaging to 
the fetus. In 1942 Grantly Dick Read, a British ob¬ 
stetrician, published the book Childbirth Without Fear, 
which was translated into 10 languages and had a ma¬ 

jor international impact on the practice of obstetrics. 
At a time when anesthetized childbirth was very much 
in vogue, he proposed that women could instead use 
relaxation techniques during labor and thereby obviate 
the need for sedating drugs. In 1951 the French obste¬ 

trician Fernand Lamaze introduced a form of natural 
childbirth that eliminated anesthesia and instead used 
a regimen of breathing exercises and other distraction 
techniques to minimize pain during labor and deliv¬ 
ery—a regimen he had observed to be highly effective 
in the Soviet Union. His system was widely adopted in 
childbirth practices in many parts of the world. 

In addition to having fears about anesthesia’s ef¬ 
fects, women were becoming more eager to be active 
participants in the labor and delivery process, in many 
cases in conjunction with their husbands. At first, 

natural childbirth techniques were utilized most often 
by women of the middle classes who were, in gen¬ 
eral, well educated and often considered themselves 
feminists. Over the years, however, the techniques 

employed have altered considerably, and they are now 
used by a much wider range of women. 

Although there were many benefits for mother and 
baby associated with these new approaches, they 
were not always an unmitigated blessing. Recent stud¬ 

ies that have reevaluated the risks associated with 
anesthesia in childbirth have revealed that properly ad¬ 

ministered pain relief can actually expedite the process 
of labor and delivery, reducing the trauma to both 

mothers and babies. Consequently, the term natural 
childbirth is now much more broadly interpreted; basi¬ 

cally it means the vaginal delivery of a baby with the 

active participation of the mother. 

Advances in the understanding and safety of treat¬ 

ing pain have meant the growing use of small amounts 
of medication for pain relief in childbirth. Nowadays a 

variety of pain-relief options can ease the process and 

still allow the mother to participate fully in the deliv¬ 

ery. Moreover, she need not feel like a “failure” if she 
accepts one of the pain-relief methods, which offer 

intermittent administration of small doses of a drug. 
Among the options are the epidural block, in which 

a local anesthetic lasting one to two hours is given 
through a catheter that is inserted into the epidural 

space (comprising the membranes that cover the spinal 

nerves). The epidural block provides quick pain relief 
from the waist to the knees. The paracervical block— 

local anesthesia injected in either side of the cervix— 
is another method used during active labor; it helps 

during the transition from labor to delivery without 

affecting the mother’s ability to push. The pudendal 

block, also using local anesthesia, lasts about an hour. 

It numbs the area around the vagina and eliminates 
pain from vaginal stretching and episiotomy during the 
actual delivery. 

Alternatives to hospital delivery 

Since the mid-1970s at least 250 nonhospital facilities 
offering family-centered maternity for women judged 
to be at low risk for complications have been estab¬ 

lished in the U.S. (Some of the centers subsequently 
closed because of the liability risk.) As this option be¬ 

came increasingly popular, questions about the safety 
of the facilities were raised by the American Academy 

of Pediatrics and the ACOG. Consequently, a formal 
study, known as the National Birth Center Study, 
was organized. 

The conclusions of the study were released late 
in 1989. Data on the outcomes of almost 12,000 
deliveries conducted in 84 free-standing birth centers 

were assessed. The American Public Health Associ¬ 
ation has defined birth center as “any health facility, 

place or institution which is not a hospital or in a 

hospital and where births are planned to occur away 
from the mother’s usual residence following normal, 

uncomplicated pregnancy.” Regulations in most states 
are based on this definition. 

The women who were studied were considered to 
be at low risk for complications during labor and de¬ 

livery and thus were deemed to be appropriate for 

childbirth outside the conventional hospital setting. The 
overall risk to these mothers and their infants was 
found to be essentially the same as that found for 
similar women in large studies conducted in hospitals. 
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The National Birth Center Study thus concluded that 

deliveries in birth centers were a reasonable and ac¬ 

ceptable alternative, particularly for women who had 
already had a previous child. 

Nevertheless, many obstetricians and pediatricians 

point out that a woman may suddenly, without warn¬ 

ing, develop a major complication such as a massive 

hemorrhage from a placental abruption or prolapse 

of the umbilical cord. Although rare, these potential 

occurrences could place both mothers and babies at 

high risk when no backup critical care medical help is 

available. Further, birth centers that were not included 

in the study might have a higher incidence of adverse 

outcomes. An option that many specialists favor is 

the location of birth centers offering homelike settings 

that would accommodate mothers and their families 

in hospitals, which could then handle rare complica¬ 

tions if need be. 

Alternative positions for childbirth 

In addition to the changes in natural childbirth tech¬ 

niques and in settings for delivery, the optimal position 

for labor and delivery is being reevaluated. Several 

different types of chairs and cushions have been de¬ 

veloped, including some that allow a woman to deliver 

in a squatting position. There are data suggesting that 

this position results in a less traumatic and often safer 

delivery. Since it allows greater opening of the pelvis 

and utilizes gravity as part of the delivery process, 

it is considered more physiologically natural than the 

semirecumbent position most frequently used. Birth 

cushions have been introduced in a few dozen medical 

centers in the United States and Europe. Their use, in 

essence, represents an interesting throwback to the 

days when women working in the fields squatted to 

have their babies and returned directly to work af¬ 

ter delivery. 

Abortion update 

The last few years have seen ever increasing politi¬ 

cal activity surrounding the issue of abortion in many 

countries around the world. In the U.S., following the 

Supreme Court ruling in the case of Webster v. Repro¬ 
ductive Health Services on July 3, 1989, which gave 

greater control over abortion to the states, a number 

of antiabortion, right-to-life groups, such as Operation 

Rescue, have been increasingly aggressive in their 

attempts to prevent abortions and to encourage the 

Supreme Court to overturn its 1973 decision in the 

Roe v. Wade case, which legalized abortion. At the 

same time, equal or perhaps even greater levels of 

activity on the part of pro-choice groups have been 

directed toward ensuring that this does not happen 

and that women will not be returned to the days of 

illegal, dangerous, and often fatal abortions. Abortion 

also has become the focal point of many local, state, 

and national elections. 

A recent study found that birth centers offering 

family-centered maternity in homelike settings are a safe and 

acceptable alternative to hospital childbirth for mothers at 

low risk for complications during labor and delivery. 

Amid the heated controversy surrounding the abor¬ 

tion issue, it is of interest that a study prepared for 

former president Ronald Reagan and reported in 1989 

by then U.S. surgeon general C. Everett Koop found 

that there were no sufficient data that proved that 

women suffer long-term adverse effects—either phys¬ 

ical or psychological—following abortion procedures. 

A more recent assessment of the psychological con¬ 

sequences of abortion, commissioned by the American 

Psychological Association, found even more conclu¬ 

sively that “severe negative reactions after abortions 

are rare.” One study found that 76% of women who 

seek abortions reported feeling relief afterward; only 

17% reported feeling guilt or remorse. Such conclu¬ 

sions are of particular importance, given the data that 

had been collected previously by the U.S. Centers 

for Disease Control (CDC) showing that the maternal 

death rate from abortion had dropped from 4 per 

100,000 procedures in 1972 (pre-floe v. Wade) to 0.5 

in 1985. Furthermore, the level of risk associated with 

abortion is seven times lower than that associated 

with a full-term pregnancy and delivery. 
Demographers and economists have begun to as¬ 

sess the potential impact of the partial or complete 
restriction of legal abortion. Estimates are being made 

of the possible increase in births, with one study re¬ 
cently concluding that in just the category of teenagers 

giving birth, the number could rise by 75,000 per 

year. Another report calculated that 1.2 million un¬ 

wanted pregnancies could cost the U.S. public $1.8 

billion each year. 
Another development has occurred among women 

themselves, who are now voicing their refusal to re¬ 

turn to the days of humiliating and dangerous back- 
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alley abortions or to coat hangers or douching with 
Lysol to induce their own abortions if they are not 

able to get safe, legal abortions. Many feminists are 
now focusing their attention on two methods for future 

abortions. One is RU-486 (mifepristone), the highly 
effective “abortion pill” introduced in France in 1988 
but whose introduction in the United States has so far 

been blocked by intense antiabortion activities. Barring 
that, some women are looking to the use of men¬ 

strual extraction instruments to carry out their own 
abortions. Menstrual extraction is a vacuum aspiration 

method used at the time menstruation should occur. A 

plastic tube is inserted into the uterus, and a syringe is 
used to extract the uterine contents. This method has 

drawn adverse criticism from the medical community. 
The dangers in doing menstrual extraction procedures, 

particularly when the operator is relatively untrained, 
include injury to the uterus, hemorrhage, and infection, 

and in some cases the method may fail to terminate 
the pregnancy. 

At the moment, abortion is of major concern in the 

United States, but issues related to abortion have also 
led to debate in numerous other countries. In Great 
Britain the first survey of consultant gynecologists’ 

attitudes toward abortion was conducted in 1989. It 
found that 76% felt the 1967 Abortion Act, which 
enabled women to obtain legal abortions through the 
National Health Service if two doctors sign approval 

papers, had worked successfully. However, it was 
also found that 73% were in favor of a woman’s right 
to decide, in consultation with her physician, whether 

abortion was an appropriate option for her. This led the 

authors of the survey to conclude that Britain should 
enact legislation to make it easier than it presently is 

for women to obtain abortions. The survey’s findings 

were of particular interest, given the fact that a chal¬ 

lenge to abortion rights was expected to be made in 

Parliament during 1990. This challenge has been fu¬ 
eled, at least in part, by events in the U.S. and directly 
aided by American antiabortion groups such as Oper¬ 

ation Rescue. 

The country in which the greatest number of abor¬ 

tions are performed is the Soviet Union, where in 
1987, 6.5 million were done. However, in the Soviet 

Union abortion is the main method of family planning, 

and the operations themselves are often painful and 

degrading. Most methods of contraception are not 
widely available and are primarily used by women of 

greater financial means. 

Overall, about 40% of women worldwide have ac¬ 
cess to legal first-trimester abortions upon request. 
The remaining 60% of women live in countries with 

limited or no availability of safe, legal procedures— 

the most restrictive laws being in Muslim countries 

of Asia, two-thirds of the Latin-American countries, 
about half of the African nations, Belgium, Ireland, and 
Malta. Regardless of the illegality, however, women 

in all parts of the world continue to use abortion to 

prevent unwanted births, often with serious illness or 
death as the result. 

Health care for older women 

Women’s health care is now being recognized as 
extending considerably beyond the more traditional 

areas of obstetrics and gynecology that are geared to 
younger women; e.g., contraception, pregnancy and 

childbirth, infertility, and regular Pap tests. Whereas 
the number of American woman aged 65 or older was 

Walt Handelsman; reprinted by permission of Tribune Media Services 
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Osteoporosis 

An alarming outcome of the increasing restrictions on 

legal abortions is that some women are opting to use a 

menstrual extraction kit that sells for $90 to carry out their 

own abortions. 

one in 25 in 1990, it is estimated that one in 5 will be in 

the older population group by the year 2050. As wom¬ 

en’s life expectancy increases and postmenopausal 

women constitute an ever larger percentage of the 

population, it is appropriate and inevitable that health 

care be increasingly oriented to meeting their needs. 

In the past few years, there has been a growing 

impetus for the increased use of hormone replacement 

therapy (HRT); this practice comes from the realiza¬ 

tion that the postmenopausal woman is in a state of 

chronic hormone deficiency. The short-term problems 

related to the loss of estrogen once the ovaries have 

become inactive include hot flushes, vaginal and uri¬ 

nary tract changes, mood changes, and sometimes 

headaches, insomnia, and fatigue. Most of these un¬ 

pleasant, though not serious, symptoms are alleviated 

by the replacement of hormones. However, the main 

reason for the increased prescription of HRT is that 

the risk of more serious long-term effects of estrogen 

loss can be reduced. There is now substantial evi¬ 

dence that when this therapy is instituted around the 

time of or shortly after menopause and is continued 
for the remainder of a woman’s life, there is signifi¬ 

cant prevention of osteoporosis; women treated with 

HRT have about a 70% lower risk of fracture than 

those who are not treated for estrogen loss. Whereas 

women rarely suffer heart attacks before menopause, 

after menopause cardiovascular disease becomes the 

leading cause of death in American women. The ev¬ 

idence is growing that estrogen helps lower levels 

of low-density lipoprotein (“bad" cholesterol) and raise 

levels of high-density lipoprotein (“good” cholesterol), 

providing protection against cardiovascular disease. 

A number of years ago, when estrogen was com¬ 

monly used alone, an increased incidence of cancer of 

the endometrium, the lining of the uterus, was found. 

However, with the coadministration of a progestogen, 

which is the common practice today, this increased 
cancer risk is no longer a matter of concern. The major 

controversy surrounding HRT presently is whether the 

use of these agents is linked to breast cancer. Various 

studies over the past few years have come to diamet¬ 

rically opposite conclusions. Nonetheless, the majority 
consensus at the present time, drawn from the larger 

and better controlled studies, is that for most women 

HRT does not pose an added risk of cancer of the 

breast. In fact, a recent study by the CDC failed to 
show an increased breast cancer rate even among 

women receiving HRT who are typically classified at 

high risk for breast cancer—i.e., those with breast 

cancer in their families, those who have benign breast 

disease, and those who have delayed childbearing or 
have never given birth. 

The residual question is whether there are specific 

subgroups in the population who may be at increased 

cancer risk with the utilization of hormonal agents. 

Multiple studies are in the process of evaluating this 

question; firmer data should emerge within the next 

few years. In the meantime, it is generally agreed that 

the benefits of HRT in the prevention of osteoporosis 

and heart disease considerably outweigh the uncertain 

risks related to breast or any other form of cancer for 

the vast majority of postmenopausal women. 
—Elizabeth B. Connell, M.D. 

Osteoporosis 
The realization of the importance of osteoporosis as a 

public health problem has prompted worldwide inves¬ 

tigation into this disorder, which in the United States 

alone causes over one million fractures each year 

and affects millions of people, a significant proportion 

of them postmenopausal women. Osteoporosis is the 

thinning and increased porosity of the bones that oc¬ 
curs with aging. As the population in the developed 

countries ages, the number of individuals at risk can 

only be expected to increase. Thus, the magnitude 

of the problem is expected to grow as well. For this 

reason, osteoporosis has been the topic of a series of 

consensus conferences held in the U.S. and Europe 

during the past several years. 
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Bone remodeling: a cyclical process 
Bone is a tissue that, in adults, is continually under¬ 
going remodeling, a process designed to fulfill at least 

two functions. The first is a kind of “preventive main¬ 
tenance,” in which old, worn-out parts of the skeleton 

are replaced with young, resilient bone. The second 
function of remodeling is to ensure that an adequate 

level of calcium will be maintained in the blood should 
there be insufficient dietary sources. Remodeling oc¬ 

curs in cycles. The physiology and control of these 
cycles are still not completely understood, but for the 
former function it seems logical that control is ex¬ 

erted at the local level, while for the latter a more 
general regulation by the endocrine system can be 

conjectured. Loss of bone tissue occurs when there 
is an imbalance in the remodeling process such that 
the amount of bone formed at any remodeling site is 

less than the amount that has been resorbed (broken 

down and reassimilated) at that same site. The rate of 
net loss of bone tissue is dependent on the difference 
between resorption and formation, as well as the rate 

at which new remodeling sites are activated—on av¬ 
erage, one new remodeling cycle is activated every 10 

seconds somewhere in the skeleton of a healthy adult. 
Activation is a complex and little-understood pro¬ 

cess in which the cells covering the surface of bone 
retract and appear to resorb a small amount of bone, 

possibly releasing compounds that attract osteoclasts 
(the bone-resorbing cells) to the site. Osteoclasts at¬ 
tach to the bone surface and release acid that dis¬ 
solves the mineral of the bone. Enzymes then digest 

the collagenous matrix of the bone. After resorbing a 
certain set amount of bone, the osteoclasts disappear 
and are replaced by bone-forming cells, or osteoblasts. 
These cells form new nonmineralized bone (osteoid), 
which after about 20 days gradually mineralizes. A 
single complete remodeling cycle may take from four 

months to two years in normal individuals. 
Bone loss is a universal phenomenon of aging, pro¬ 

ducing osteoporosis and predisposing elderly people 
to fractures. In a relatively sedentary person, there 
is more rapid activation of remodeling cycles and a 
shift at each remodeling site in favor of resorption. 

With disuse, therefore, bone loss proceeds rapidly. In 

a woman’s body after menopause, there is a general¬ 
ized increase in activation that is not as great as that 
seen during disuse; however, it is also coupled with a 

shift in favor of resorption. The result is accelerated 
loss of bone. Remodeling is a surface process and, 
consequently, bone loss is greater in bone with the 
maximum surface area—the spongy, or cancellous, 
bone that makes up the bodies of the vertebrae and 
to a lesser extent the ends of the long bones. The 
result of this excessive loss is an increased incidence 
of fractures of the vertebral bodies (crush fractures), 
the distal radius (the bone on the thumb side of the 
forearm; Colles' fracture), and, eventually, the hip. Be¬ 

cause bone loss is generalized, however, and occurs 

in cortical bone also (the shafts of the long bones), 

fracture of any bone can occur. 

Intriguing findings in the laboratory 

Both local and systemic factors control the activation of 
remodeling sites and the cellular activity of osteoblasts 

and osteoclasts. The actions and interactions of the 

various cells involved are complex. One area of signifi¬ 
cant interest at present is the discovery that there is in¬ 
creased production of interleukin-1 by circulating white 

blood cells in women with osteoporosis. Interleukin-1 
is one of a family of immune system proteins produced 

by many cell types but principally by the white blood 
cells known as monocytes. Interleukin-1 is a potent 

stimulator of the bone-destroying osteoclasts, while it 
inhibits osteoblast (bone-building) function. Monocytes 

are found in bone marrow, and often groups of mono¬ 

cytes are located close to the bone during at least 
part of the remodeling cycle. In the past few years, 

researchers have demonstrated not only increased 

production of interleukin-1 by monocytes immediately 
after the menopause but also the suppression of 

interleukin-1 production in these circulating cells af¬ 

ter treatment with estrogen. Increased bone loss in 

women after menopause and the preventive effect of 
estrogen on this bone loss have long been known and 

have been confirmed by many clinical studies. Further 
research is clearly required for confirmation of the role 
of interleukin in bone loss. 

Recent studies have demonstrated that osteoblasts 
or osteoblast-like cells appear to have estrogen re¬ 

ceptors and may respond physiologically to low doses 
of the hormone. When human osteoblasts grown in 

laboratory culture are incubated with concentrations of 
estrogen, the concentration of another growth factor 

(called transforming growth factor beta, or TGF-0) is 
apparently increased. TGF-J3 is a recognized inhibitor 

of bone resorption. For the first time, therefore, med¬ 
ical scientists are now beginning to achieve some in¬ 

sight into the control of bone remodeling at the cellular 
level, which may eventually allow the development of 

new therapeutic approaches to osteoporosis. 
Despite these findings, which have been observed 

only in vitro (outside the living body), the clinical ef¬ 
fects of estrogen are known to be compatible with 

reduced osteoclast function—something that cannot 
be demonstrated in vitro—i.e., by adding appropri¬ 

ate and physioiogical concentrations of estrogen to 
cultured osteoclasts. Thus, not only are estrogen re¬ 
ceptors present on the “wrong” cell type (osteoblasts) 
but the physiological response to estrogen by these 
cells, in vitro, is not what would be predicted from 

knowledge of clinical response to treatment, as the 
activity of both osteoblasts and osteoclasts declines 
during estrogen treatment. 

It is tempting to speculate that when menopause 
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occurs, and estrogen levels fall, there is increased pro¬ 

duction and secretion of interleukin-1 by monocytes 

within bone marrow, thereby stimulating osteoclast ac¬ 

tivity, and that the reverse occurs when estrogens are 

given as therapy. However, monocytes do not appear 

to have estrogen receptors, suggesting that if this hy¬ 

pothesis is correct a further step would be required. 

An alternative scenario might be that decreased pro¬ 

duction of TGF-(3 (which inhibits bone resorption) by 

osteoblasts after menopause leads to increased ac¬ 

tivity of osteoclasts and, therefore, to bone loss. It 

remains to be seen if either, both, or neither one of 

these processes is indeed responsible for bone loss. 

Further, there are other “chemical messengers,” for 

example, the insulin-like growth factors, that may also 

play a role in control of bone remodeling. 

Estrogen: mainstay of preventive therapy 

Estrogen currently remains the main therapeutic agent 

used in prevention of osteoporosis. Further assess¬ 

ment of the risks and benefits of estrogen therapy is 

ongoing, supported in the U.S. primarily by the Na¬ 

tional Institutes of Health (NIH). Estrogens are potent 

hormones that have wide-ranging effects in the body 

beyond their effects on bone; it is, therefore, important 

that estrogen therapy in postmenopausal women be 

studied prospectively in a large population of healthy 

women. 
Now that most estrogen replacement therapy regi¬ 

mens almost routinely have a progestogen component 

to reduce the risk of endometrial cancer, it has be¬ 

come necessary to closely monitor the effects of the 

therapy on the risk of cardiovascular disease. Estro¬ 

gen therapy prescribed by itself has been associated 

with a reduced risk of coronary heart disease; the 

addition of progestogens could potentially reduce or 

negate this beneficial effect. Estrogens improve the 

lipid profile of the blood, raising the level of high- 

density lipoproteins (HDL) and lowering low-density 

lipoproteins (LDL), and may thereby reduce the risk 

of atherosclerosis. Progestogens, depending on dose, 

tend to negate these effects. If, however, estrogen 

reduces cardiovascular risk by direct effects through 

estrogen receptors in blood vessels, then progesto¬ 

gens would not be expected to negate these effects. 

Further study is required, as the cardioprotective ef¬ 

fects clearly outweigh all other benefits and risks of 

estrogen therapy. 
The possible effects of estrogen therapy on the risk 

of breast malignancy are still under debate. There is 
much equivocal information in this area. Still, if treat¬ 

ment with hormones does indeed alter the risk, the 

effect cannot be too great, or the epidemiological stud¬ 

ies would have been expected to find more evidence 

of it. A Swedish study published in 1989 only added 

to the already existing confusion. While demonstrating 

a small increase in breast cancer risk associated with 

the potent estrogens used in Europe, the investigators 

failed to find any change in risk associated with the 

use of conjugated equine estrogen, the more common 

therapy in the U.S. The researchers attributed the lat¬ 
ter finding to the small number of patients receiving 

the conjugated estrogen treatment. They suggested, 

however, that the addition of progestogens would not 

prevent estrogen’s effects on breast tissue. While this 

speculation is also borne out by other studies of cel¬ 

lular response, much further work is needed before 

the effects of combined estrogen-progestogen therapy 
can be completely understood. 

New strategies for prevention 

The development of a nasal-spray mode of delivery 

for calcitonin, a peptide hormone normally synthesized 

in the thyroid gland, may shortly give U.S. physicians 

an alternative to estrogen for prevention of bone loss. 

Calcitonin delivered by this route has not yet been 

given Food and Drug Administration (FDA) approval 

for use in osteoporosis, although it has been used 

for many years for the treatment of Paget’s disease 

(another bone disease associated with local increases 

in remodeling) and to treat high blood calcium lev¬ 

els (hypercalcemia) when caused by excessive bone 

resorption produced by some cancers. In the past, 

however, it was necessary to administer calcitonin 

by daily injection. Preliminary data indicate that when 
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given by nasal spray this peptide hormone specifically 
reduces bone loss without causing the other wide- 

ranging effects of estrogens. It remains to be seen 
if the beneficial effect can be substantiated in long¬ 

term studies. It must also be determined whether 
compliance with intranasal administration will become 

a problem in the long term, since the treatment would 
have to be continued over a period of several years to 

significantly reduce fractures. Further in the future, it is 
hoped, will be a method to administer such proteins by 
mouth, protecting them from destruction by digestive 

enzymes and acid in the stomach but allowing their 

absorption via the intestine. 
More recent developments in the area of preven¬ 

tion and treatment of osteoporosis include the use of 
bisphosphonates, chemical compounds that were orig¬ 

inally by-products of soap manufacture. Bisphospho¬ 

nates resemble the naturally occurring biphosphates 
but have a carbon atom instead of an oxygen atom 

between two phosphorus atoms as the “backbone” of 
the molecule. The molecule then becomes resistant to 

the action of alkaline phosphatase, the enzyme that 

splits biphosphates produced in the body. Bisphos¬ 
phonates (sometimes called diphosphonates) adhere 

to bone and are thought to be devoured by osteo¬ 
clasts as they resorb bone mineral. Once inside the 
osteoclast, these compounds act as cell inhibitors or 
poisons and thus slow the rate of bone resorption. 
Preliminary data suggest that bisphosphonates may 

be useful oral agents in prevention of bone loss and 
could provide another alternative therapy in the future. 
One bisphosphonate, etidronate, or EHDP (Didronel), 
is currently marketed for the treatment of Paget’s dis¬ 

ease and hypercalcemia in the same way as calcitonin 
and has recently been shown to prevent bone loss in 

patients with osteoporosis. 

Stimulating bone formation 

Treatment of osteoporosis once fractures of the spine 
or hip have begun remains problematic. Destruction 

of the basic architecture of the skeleton is often so 
extensive that the therapies now available do not work 
well. Antiresorptive agents, estrogen, calcitonin, and 
possibly bisphosphonates remain the first choice for 

both prevention and treatment, but none of these is 
capable of rebuilding the skeleton or repairing the dam¬ 
aged architecture. Considerable attention is currently 
being focused on agents that show some promise of 
stimulating new bone formation. The most advanced 
of these is sodium fluoride, which has been available 
for many years and is used in low doses during preg¬ 

nancy and early childhood to prevent tooth decay. In 
much larger doses, fluoride stimulates bone formation, 
principally in the spongy bone of the central skeleton. 
If administered in large doses or for long periods of 
time, fluoride proauces a bone disorder known as 
fluorosis, which is endemic in some parts of India 

Adapted from Tommy Storm ef a/., "Effect of Intermittent Cyclical Etidronate 
Therapy " New England Journal of Medicine, vol. 322, no. 18 

(May 3, 1990), pp. 1265-71 

weeks of therapy 

weeks of therapy 

In a three-year study of treatment for postmenopausal 

osteoporosis, Swedish researchers found that vertebral 

bone mineral content increased significantly in women who 

received the bisphosphonate drug etidronate but decreased in 

the placebo group (top). The height of those in the treatment 

group remained relatively stable, while there was marked 

decline among those taking placebo (above). 

because of environmental pollution with fluoride and 

which causes excessive abnormal bone growth and 
calcification of tendons and ligaments. Patients with 

fluorosis experience considerable pain, are relatively 
immobile, and easily develop fractures. 

Clearly, fluoride must be used carefully. Even in 

doses now being used clinically at some centers, there 
have been reports of considerable side effects from 
fluoride treatment, including gastric irritation and, occa¬ 
sionally, bleeding, as well as pains around the joints of 

the lower limbs thought to be caused by tiny fractures 
in the spongy bone that forms the ends of the long 
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bones. A new slow-release form of sodium fluoride, 

which passes through the stomach without causing 

side effects and then releases fluoride slowly in the 

intestine, is being studied in clinical trials at several 

medical centers. According to one recent report on the 

new treatment, while this form of fluoride appears to 

have fewer gastric side effects than traditional fluoride 

therapy, the increases in bone mass do not appear to 

be as great as those achieved previously. The study 

suggests a reduction in fractures with treatment, but 

the lack of control data (i.e., data comparing the 

progress of treated and untreated individuals) limits 
the conclusions that can be drawn. 

The results of two well-controlled studies, both 

sponsored by the NIH, were even less promising. While 

the expected increases in bone mass of the spine 

were seen in the fluoride-treated groups, there were 

no reductions in the incidence of spinal fractures in 

these groups. Indeed, one of these studies showed an 

insignificant increase in peripheral fractures, especially 

fractures of the hip. Previous uncontrolled studies sug¬ 

gested the same outcome. For the present time, at 

least, sodium fluoride should not be used for routine 

treatment of individuals with spinal osteoporosis, and 

fluoride use in the U.S. should be limited to clinical 

trial settings. Fluoride remains a therapy used in other 

countries (principally in Europe), where physicians are 

more confident of the outcome and where it is felt 

that the dose of fluoride used and perhaps the study 

design were responsible for the negative findings of 

U.S. studies. 

Parathyroid hormone is an endocrine agent that may 

prove useful in stimulating bone formation in people 

with osteoporosis. This may seem paradoxical, as the 

primary effect of parathyroid hormone is to stimulate 

osteoclastic bone resorption. However, this increase 

in resorption is apparently coupled with an increase in 

bone formation. Studies of the bone tissue of patients 

with primary hyperparathyroidism (a condition charac¬ 

terized by excessive secretion of parathyroid hormone) 

have revealed maintenance of and, in a significant 

proportion of cases, an increase in cancellous bone 

mass. Preliminary studies of the treatment of osteo¬ 

porotic men with parathyroid hormone have yielded 

encouraging results. Now that large quantities of syn¬ 

thetic human parathyroid hormone are available—pro¬ 

duced through genetic engineering techniques—it will 

be possible to assess the efficacy of this agent in the 

treatment of osteoporosis. A related peptide produced 

as a by-product of some cancers may be another 

possible protein that could be used in therapy. 
There is one other experimental treatment being 

tried that is based on the theory that the process of 

bone remodeling can be controlled and exploited in 

such a way as to produce bone formation. It has been 

hypothesized that if a large number of remodeling sites 

could be activated at the same time, the process could 

then be modified by therapeutic agents. Because all 

remodeling cycles would be in the resorption phase 

at the same time, antiresorptive agents could be used 

during the expected duration of this portion of the 

cycle. The theory is that the osteoclasts would then 

resorb less bone, and the resorption cavities they cre¬ 

ate in the bone would be correspondingly shallower. 

Therapy would then be stopped, and the second por¬ 

tion of the cycle, the formation period, would begin; in 

this phase the osteoblasts would lay down their pre¬ 

programmed amount of bone. Since less bone would 

have been resorbed but a normal amount of bone 

synthesized, the bone balance at each remodeling site 

would be positive. The whole process—synchronous 

activation of remodeling cycles, depression of the re¬ 

sorption phase, and overfilling of the resorption cav¬ 

ities—could be repeated as often as necessary to 
rebuild the skeleton. 

Several studies of this treatment in patients with 

osteoporosis have been initiated. It is not yet clear, 

however, if remodeling cycles can be activated syn¬ 

chronously; nor is it known whether once the anti¬ 

resorptive agent has been discontinued, the osteo¬ 

clasts will increase their activity in order to complete 

a cavity of normal depth. In addition, there is no ev¬ 

idence that osteoblasts are indeed preprogrammed; 

they may have the ability to adjust their production 

to the reduced size of the cavity. In other words, the 

amount of bone synthesized may not be as great as 

proponents of this theory expect. Indeed, there are 

so many unknowns about this form of treatment that 

actual clinical studies may be premature. 

Future developments 

It is clear that significant advances are now being 

made in the understanding of bone physiology and the 

underlying processes in osteoporosis. At the current 

rate of progress, it seems likely that novel therapeutic 

approaches to the treatment of osteoporosis will be in 

development throughout the 1990s. It is important to 
remember that most hip fractures occur as the result 

of falls and that the incidence of falls increases with 

age. Measures to prevent elderly persons from falling 
and suffering consequent injury may therefore be a 

practical and reasonable approach to this public health 

problem. Improvements in nutrition, increases in phys¬ 

ical activity, and reductions in alcohol and drug use— 

including some prescription drugs that cause dizziness 

or impair balance—might be expected to reduce the 

likelihood of falls. Attention to the older person’s eye¬ 

sight, hearing, and balance and to his or her home 

environment (eliminating hazards such as loose rugs, 
trailing electrical cords, poor lighting, and sharp cor¬ 

ners on furniture) is also a measure that might be 
expected to help reduce the impact of osteoporosis 

on the aging population. 
—Robert Lindsay, M.D., Ph.D. 
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Computer Consultants: 
The Future of Medical Decision Making? 
by Diana Brahams, Barrister-at-Law, and Jeremy Wyatt, M.A. 

The autonomy that doctors have previously enjoyed 

is being challenged. The wide-ranging reasons include 

the explosion of medical knowledge that has occurred 
in the past decade and doctors’ sheer inability to keep 

up with it, the sharply escalating costs of medical care 
and the crucial need to contain them, the unrestrained 

use of diagnostic testing, and the malpractice “crisis,” 
reflected by excessive litigation. In addition, evidence 

that medical opinions can vary widely, even over major 
issues, has focused attention on how doctors make 
decisions and how those decisions can be improved. 

One possible solution being investigated is the com¬ 
puter as an aid for medical decision making. Already 

this solution is being employed successfully—albeit on 

a limited basis. 
Computers of various sorts have been widely used 

in health care for many years, but traditionally their role 
has been to store and process administrative rather 

than clinical data; in hospitals, for example, they are 
widely used in patient billing, accounting, and medical 
records departments. Now, however, increasing num¬ 
bers of medical centers and clinics are computerizing 

their clinical data. These medical data bases do not 
themselves advise medical practitioners about individ¬ 
ual diagnostic or management problems of patients, 

but they have been used as the basis for a number of 
computer decision aids that do. 

The following scenario will help clarify the distinction 

between the use of computers for data storage and 
as decision aids. 

A doctor at a hospital-based clinic has a desk-top computer 
that is linked up to the hospital’s information system. When 
Tom C., a patient with diabetes, goes to his doctor’s 
office, the doctor types in an identity number for him, and 
the system uses its data base to display previously stored 
information on Tom C.: complete medical history, including 
earlier diagnoses and conditions he has been treated for 
as well as any complications. Because Tom C.’s diabetes 
is poorly controlled, the doctor decides to adjust his insulin 
dosage. He enters the proposed regimen; the computer then 
utilizes a mathematical model that takes into account such 
data as the patient’s weight, the type of diabetes he has, 
and its duration, along with the proposed insulin dosage and 
timing of dosages, to predict Tom C.’s blood sugar levels at 
six key times during the day. The decision aid then assesses 
these predictions against standard clinical data for this kind of 
patient, in this case an insulin-dependent male with diabetes, 
overweight, age 39—and reports its findings: “Predicted blood 
glucose levels all within the correct range.” The system also 
informs the doctor of the advisability of annual screenings 

for ophthalmic and renal disease for diabetic patients of 
Tom’s age whose condition has been present for as long as 
Tom’s has. The doctor chooses to wait to order tests until 
the next appointment, when the adjusted insulin regimen will 
be assessed. 

Here the computer has used its stored medical knowl¬ 

edge and data on an individual patient to act as a 
helpful colleague—an endocrinologist with expertise 

in diabetes management—assisting the practitioner in 

making crucial decisions about an optimal treatment 
approach for Tom C. 

Medical expertise computerized 

To build a decision aid, one starts either with a source 
of expertise—a textbook or a live expert—or with 

data gathered from patients. A third approach that is 
gaining ground with the highly sophisticated program¬ 

ming techniques that are now available is to combine 
expert knowledge and patient data. 

One of the first medical decision aids was built by 

a group of doctors from LDS (Latter-day Saints) Hos¬ 
pital, in Salt Lake City, Utah, who added programs 

to a hospital-wide information system geared to alert 
doctors to abnormal laboratory results and potential 

adverse drug reactions, advise on the management 

of fluid balance in patients in the intensive care unit, 
and assist in diagnosis. This “HELP" system is now 
disseminated to four other medical centers in Utah. 

Evaluations have shown that it improves both the pro¬ 
cess and the outcome of patient care—for example, 

by providing early warnings of about 50 adverse drug 

reactions per month. This system remains one of the 
most extensive and best-evaluated medical decision 
aids. 

Another type of decision aid in current use is based 
on clinical algorithms, or protocols, which can be com¬ 

puterized. These are step-by-step flow charts that 
evaluate individual symptoms, usually composed of a 
series of boxes that pose yes-or-no questions and lead 
in an orderly progression along one of various paths, 
ultimately arriving at a terminal box that provides a 

medical diagnosis or an appropriate treatment. Paper 
versions of such algorithms are particularly appropriate 

for use by “barefoot doctors” (health care providers 
with limited training) in less developed countries; their 

use has enabled such paraprofessional workers to be 
as much as five times more efficient in evaluating and 
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treating patients. Algorithms, however, can cover only 

a limited range of diseases and can be overly simplistic 
in their analyses. 

Knowledge-based, or “expert,” systems are an al¬ 

ternative way of encoding expertise. Most of the 

early expert systems addressed medical problems, but 

nowadays they are used in fields ranging from archae¬ 

ology to aerospace science. To create such a system, 

an expert, e.g., a medical specialist, works with a 

“knowledge engineer” to record his or her knowledge 

in a program that can then be accessed by, say, a 

junior doctor or paramedic for use in solving a specific 

problem concerning a specific patient. Because the 

knowledge is recorded in an explicit form, the system 

can explain to the user how it arrived at a certain 

answer, how this might differ if the details of the case 

varied, and why any particular item of data is needed 

for arriving at the answer. The expert’s knowledge 

thus may take a form such as: “IF the patient has 

recent onset abdominal pain AND the pain has be¬ 

gun in the small of the back AND the pain moved to 

the groin, THEN a possible diagnosis is urinary tract 

infection.” In medical centers where knowledge-based 

systems of this kind are in use, they have been shown 

to improve the quality of patient data collected and of 

decisions made. Examples of medical expert systems 

include ONCOCIN, which helps doctors to administer 

complex chemotherapy regimens to patients at the 

Stanford Oncology Center; QMR and DXplain, which 

assist physicians with diagnoses by producing ranked 

lists of possible diseases based on patient findings; 

and HT-Advisor, which assists in the ambulatory care 

of patients with high blood pressure. A disadvantage 

of any expertise-derived system, however, is that it 

can be difficult to harvest the knowledge of experts; 

moreover, one expert’s knowledge may not reflect the 

experience of doctors elsewhere. 

An alternative is to build decision aids that, instead 

of relying on experts’ opinions, are based on facts 

derived from sample cases. This approach has been 

used in the building of many medical decision aids. 

First, data are collected from, say, patients seeking 

treatment for abdominal pain, who are all followed up 

to find out the true cause of their pain. A statistical 

technique such as Bayes theorem is then used to iden¬ 

tify which symptoms and signs are associated with 

each diagnosis. (Bayes theorem relates the probability 

that an individual patient has a particular diagnosis 

[e.g., urinary tract infection], given the presence of 

certain attributes [e.g., the patient is a male, and the 

pain started in the small of the back and then moved to 
the groin], to the established finding that male patients 

with urinary tract infections typically manifest that type 

and course of pain.) Providing that enough accurate 

data are available and that certain assumptions are 
not violated, such a decision aid can correctly classify 

a large proportion of patients. 

One of the best established of these is an abdominal 

pain diagnosis system developed in Leeds, England, 

through the use of data from nearly 50,000 cases 

collected over 20 years. This Bayesian system assists 

junior surgeons in diagnosing emergency patients with 

abdominal pain and was recently subjected to a trial 
in 11 British hospitals. While the system was in use, 

many fewer incorrect diagnoses were made than had 

been prior to the system’s use. For example, the num¬ 

ber of perforated appendixes resulting from doctors’ 

not recognizing appendicitis fell by half, as did the 

number of unnecessary operations for misdiagnosed 

appendicitis, and patients experienced shorter hospital 

stays. Some of these changes may have been due 

to the fact that the junior doctors, who were using a 

printed questionnaire to collate information for the sys¬ 

tem, took more time and trouble than usual over their 

diagnoses in order to collect more complete data (the 

so-called checklist effect). However, the decision aid 

itself was deemed to be responsible for most of the 

improvements seen, and it is now in use in 20 hospitals 

across the U.K. and, in a modified form, in U.S.-owned 

nuclear submarines. Other similar systems, based on 

fewer cases, have met with only limited success. 

Another statistical system, GLADYS, helps doctors 

to distinguish between the causes of indigestion. In this 

case the patients interact directly with the computer; 

they are interviewed by a computer and input their 

symptoms by means of a relatively simple keyboard. 

These data are then transformed into various “weights 
of evidence,” which are totaled to give a probability for 

each possible diagnosis. Studies on the data collected 
by this system revealed that patients were more open 

about their alcohol intake—an important factor that 

is often not revealed—to the computer than to their 

doctors. This increased honesty with computers has 
been confirmed in other studies. 

The Glasgow Coma System uses another analysis 

technique to estimate patient survival probability fol¬ 

lowing severe head trauma. In studies involving thou¬ 

sands of patients from several countries, the system’s 

predictions were remarkably accurate, and it is now 

routinely used by neurosurgeons to help them to plan 

their strategies for managing head-injured patients and 

to counsel relatives on likely outcomes. A system 

developed at the Mayo Clinic in Rochester, Minn., 

provides survival odds for patients with serious liver 

disease; it is expected to help in the allocation of the 
scarce supply of donated organs for transplantation 

by determining those patients most likely to benefit. 

A number of other classification or “pattern-recog¬ 

nition” techniques, such as computer simulations of 

the neural networks found in human brains, are being 

investigated as medical decision aids. These, how¬ 
ever, may gain only limited acceptance because the 

systems, as presently formulated, cannot explain their 

conclusions. This is a significant failing, as doctors 
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need to know the justification for any particular advice, 

as well as what information the system has used in its 

analysis, in order to assess its applicability to individ¬ 

ual patients. 

Limitations and prospects 

Patients nowadays may be quite used to doctors’ 
consulting other sources of information—seeking ad¬ 

vice from the medical literature or from colleagues. 
The idea of seeking advice from computers, however, 

is new. Certain doubts and questions about this new 
method of deriving medical information naturally arise: 

What problems might these systems cause? What ev¬ 
idence is there that they actually help patients? And 
what legal implications might their use have on hospi¬ 

tals and doctors? 
The developers of medical decision aids may feel 

that their system is sure to help doctors and patients. 

However, like drugs, decision aids can have side ef¬ 
fects; among those that have been cited are that 

doctors may become too reliant on them, thus losing 
some of their skills, and that their use will result in 

patients having more tests done—many of which are 
unnecessary and costly. Decision aids thus need to 

be subjected to randomized controlled trials, just as 
other new medical procedures and technologies are. 
However, unlike other technologies, decision aids can 

affect patients only indirectly—i.e., by influencing de¬ 
cision makers. This makes the design of such trials 
quite complex, as certain factors that could have a 

bearing, such as the checklist effect mentioned above, 
need to be taken into account. 

In studies that have evaluated these methods thus 
far, the benefits of decision aids have usually out¬ 
weighed their disadvantages. For example, the QMR 
system, developed at the University of Pittsburgh, Pa., 

was recently evaluated at the Veterans Administration 

Medical Center in Pittsburgh. It was concluded that 

“the system provided reasonable diagnostic sugges¬ 

tions not previously considered by the ward teams and 

these suggestions were valued sufficiently to cause 
alteration of the original differential diagnoses.” 

However, decision aids require large resources to 

develop and test—up to 20 man-years, even for a 
system that assists with only a limited range of deci¬ 

sions—thus, only a few are yet commercial prospects. 

Other limitations include their lack of common sense, 

instinct, and flair and the fact that their recommenda¬ 
tions may be too cautious to be useful. Although expert 

systems incorporate a fair amount of flexibility and are 
capable of using symbolic reasoning to explain their 

conclusions, most systems thus far have not been of 
practical value, perhaps because in the designing of 

many of the programs, the inherent difficulty of mas¬ 
tering medical knowledge has been underestimated. 

Various developments may improve matters, though. 
For example, new techniques will allow experts to 

load their knowledge directly into an expert system, 

without the intervention of a “knowledge engineer,” 

and systems may soon begin to reason by analogy 
and to fine-tune their reasoning from recent experi¬ 

ences. The poor performance of these systems out¬ 

side specific specialty areas and the rigidity of their 
explanations should to some extent be alleviated by 

the incorporation of more detailed knowledge about 
human physiology and anatomy and drug mechanisms 

and by new programming that will enable the systems 
to “reason” about symptom or disease changes over 

periods of time—facets upon which doctors rely ex¬ 
tensively. Additionally, large systems tend to operate 
slowly and are prone to making errors, but develop¬ 

ments in programming and in the automatic validation 
of knowledge bases are expected to minimize some 
of these difficulties. 

Here a physician has consulted 

a computer decision aid to 

assist him in a potential cancer 

diagnosis. Some proponents 

predict that as a new tool 

in medicine such aids may 

eventually become as necessary 

to doctors as the stethoscope. If 

so, the important question arises: 

Who will be liable if the advice 

provided is wrong? 

Leonard Lessin—Peter Arnold, Inc. 



A further obstacle to wider use of decision aids 

thus far has been the reluctance of physicians to give 

up some of their autonomy; moreover, few have had 

adequate training in the use of computers in their daily 

practices. However, the acceptability of these systems 

may ultimately depend on a different issue entirely: 

Who will be liable if the wrong advice is given? 

Litigious medical climate 

The law does not expect medical treatment to guaran¬ 

tee success or a perfect result, so unless a health care 

provider or a manufacturer of medical equipment is 

unwise enough to warrant this, an unsuccessful or less 

than perfect outcome will not in itself provide the basis 

for a claim in damages. Nonetheless, many patients’ 

expectations about their cases are unrealistically high 

and, perhaps ironically, as medical techniques improve, 

litigation against doctors and manufacturers of medical 

products increases. This has been particularly so in 

the United States, where many health care providers 

and, in turn, many consumers of health care services 

now feel the situation is out of hand. For example, the 

cost of medical malpractice insurance for a surgeon 

or an obstetrician for one year can run to $130,000 

or more—a cost that is passed on to patients in 

fees charged. In some cases doctors have stopped 

providing certain services altogether. Many U.S. ob¬ 

stetricians, to avoid the high risk of malpractice suits, 

have stopped delivering babies. Additionally, product 

liability suits have forced pharmaceutical companies 

and manufacturers of medical devices to curtail devel¬ 

opment of valuable drugs and products, resulting in 

vastly limited options for consumers—for example, in 

availability of contraceptives. 
As a result of the rising tide of litigation, there is 

concern with regard to the legal implications arising 

from the design and use of computer programs in¬ 

tended to assist with the process of medical decision 

making. The speed and extent of the development of 

this new technology on a commercial basis will likely 

be affected by its legal status. 

Product or service? 

One key question is whether a decision-aid program 

and any advice it provides—be it on disk, on screen, 

or on a printed page—should be regarded (primarily) 

as a product or as a service. The legal and commer¬ 
cial consequences of such a distinction may be very 

important in the future. This may be more true in the 

United States than in some other countries because 

of the strictness of the U.S. product-licensing laws 

and of legal liability for “products.” (In Britain and other 

European countries, licensing laws tend to be more 

relaxed.) So far, however, the U.S. Food and Drug 
Administration (FDA), the federal agency charged with 

the regulation of medicines and medical devices, has 

not deemed decision aids to be within its scope. The 

FDA has stated that its control extends only to soft¬ 

ware that “enables a computing machine to control, 

monitor, or otherwise interact with a medical device.” 

As products that allow competent human interaction, 

decision aids in the U.S. do not now require approval, 

nor are they subject to government regulation. 

Technically, the mechanism within the computer 

that enables it to calculate is a product—as is the 

disk that houses it—whereas its output or advice may 

be regarded as a service. It is, however, uncertain 

whether the courts in Britain or the U.S. would define 

any advice provided or printed out of a computerized 

decision aid in itself as a product. However, indica¬ 

tions are that the U.S. courts would be more likely to 

do this than the British courts and that they would 

also be more inclined than their British counterparts to 

find the manufacturers of the decision aid liable if the 

advice proved to be incorrect or in some way harmful 

to a patient. 

In the U.S., if the program and any advice it of¬ 

fers are held to be products rather than part of the 

medical services provided by the doctor or hospital, 

liability may be proved more readily and legal retri¬ 

bution may be greater than they would be in a case 

of professional negligence. Frequently when U.S. ju¬ 

ries have found medical products defective, they not 

only have awarded generous compensatory damages 

to the plaintiff but also have levied massive punitive 

damages against manufacturers if it was deemed that 

a company had been irresponsible in marketing faulty 

merchandise. 

In the U.K., too, there may be stricter liability for 

a “defective” product than for a service that fails to 

satisfy the consumer, but punitive damages are not 

allowed; judges assess awards for personal injuries 

on a purely compensatory basis. Further, the stricter 

liability for defective products has been much watered 

down by the “development-risks” defense (sometimes 

called the “state of the art” defense). This allows the 
developers and manufacturers, particularly of new and 

innovative technologies and medicines—which may 

cause unforeseeable injury—to avoid liability if the 

defect was not one they could reasonably have de¬ 

termined or discovered in advance. The defense was 
included in the new legislation concerning defective 

products (the U.K. Consumer Protection Act, which 

commenced on March 1, 1988)—in order not to dis¬ 

courage innovation, invention, technological advance, 

and commercial investment. (A defective product in 

Britain is defined as one that is not as safe as might 

reasonably have been expected.) 
In a program designed to assist medical decision 

making, there is generally not a distinct line that can 

be drawn between the elements of advice and prod¬ 

uct, either pragmatically, as a matter of strict principle, 

or by way of analogy. In cases that come before the 

law, decisions regarding advice versus product are 
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likely to vary according to the circumstances and the 

nature of the claims that are being made. For instance, 

some years ago the English Court of Appeal debated 
the question of whether badly fitting false teeth were 

goods or a service. Unfortunately, the point was never 

finally decided, as it was not material to the issue 
of whether any payment was due to the dentist for 
the teeth. It could be argued, however, that the teeth 

were both a product and a service that the dentist had 
contracted to provide. The product element would be 

relevant if the dentures were made of a material that 
caused harm, whereas the design and fit constituted 
the advice, or service, element—i.e., the dental exper¬ 

tise (allegedly lacking in this case). 
Many legal experts believe that the most logical 

approach to adopt with regard to computer programs 
aimed at assisting in the process of medical decision 
making is to view the advice extracted from such a 

program, which is then utilized by a doctor in deciding 

on a particular patient’s treatment, as a service or an 
opinion—just as it would be if the doctor had taken 
it from a manual of treatment or medical textbook or 

received it from a colleague; this should include the 
calculations made in order to tailor the information 

derived to the therapeutic regimen established by the 
doctor for the individual patient. 

Poor advice: who is responsible? 

Physicians who use decision aids must satisfy them¬ 

selves that the advice seems reasonable and appropri¬ 
ate, and they must exercise reasonable skill and care 
when assessing and applying it, just as they would 
with advice obtained and given in other circumstances. 
It is uncertain whether any error (involving negligence 

or not) would in itself be actionable against the supplier 
or writer of the program if the alleged faulty informa¬ 
tion caused injury and the patient chose to sue. 

In what may be viewed as precedents, in the 1950s 
the English Court of Appeal postulated that a marine 
hydrographer would not be liable for the omission of 
a reef in his charting of a body of water that caused 
the wreck of an ocean liner. However, in the case of 

the shipwreck of the Australian vessel The Willemstad 
(1976), 227 producers of a navigation plotting chart 

were held liable at first instance. In Brocklesby v. U.S. 
(1955) the publisher of an inaccurate instrument ap¬ 
proach chart for aircraft was held liable for a crash on 

strict product liability and negligence theory. Likewise, 
in cases concerning medical decision aids, experts and 
producers of computer programs that are designed to 
aid doctors or hospitals—and indeed their patients— 

would be an identifiable class that the courts could 
include or exclude for the purposes of liability. 

Once it can be established that computer decision 
aids can improve the quality of medical services, it may 

become standard for practitioners to have them at 
hand, and their use may be required when an occasion 

warrants it. Failure to use equipment that is available 

and that in a specific instance could have improved 

a patient’s condition—or even saved a life—could 

in itself constitute negligence. This occurred recently 

in the U.S. when an obstetrician was held negligent 
because he failed to use fetal monitoring and X-ray 

pelvimetry equipment that would have indicated the 

need to perform a cesarean section; his injudicious 
use of forceps during a vaginal delivery led to the 

baby’s suffering trauma and brain damage. Similarly, 

in a British case a coroner presented evidence that a 
dental anesthetist neglected to use some of the resus¬ 

citation equipment that he had available—the result 
being that the patient died. 

If and when computerized medical decision aids are 

accepted as necessary equipment for patient care, 

failure to use one, to use it competently or appro¬ 
priately, to maintain it properly, or to ensure that its 

advice complies with current medical thinking could 

lead to a suit in negligence. Whether incorrect advice 
or information offered by a computer program will be 

actionable will depend on many variables, including the 

state of the art of medicine at the time as well as the 

physician’s expected or notional level of professional 
expertise. The indications so far are that the consumer- 

oriented juries and powerful consumer lobbies in the 
U.S. will make the American courts more ready and 

willing to hold professionals and manufacturers liable 
than would be the case in the British courts. Whether 

this new ripple in the medicolegal arena is a desirable 
one for progress as a whole is another question. 

The future 

Despite doubts over their legal status, the use of med¬ 
ical decision aids seems likely to grow in the years 

to come. This is especially true in areas of medicine 
in which vast sums of detailed knowledge must be 
accessed—e.g., for the interpretation of complex test 

results or in the classification of genetic anomalies. 
On the other hand, clinical areas involving more wide- 

ranging problems such as general practice or very ur¬ 

gent problems such as emergency medicine will prove 

more difficult niches for the relatively narrow, generally 
slow systems that can currently be built. 

With around two dozen medical decision aids already 
of proven effectiveness and in use, one may expect to 

see problems emerge, such as overreliance on the ad¬ 
vice given. However, more sophisticated systems that 
complement rather than replace users’ own abilities 

may avoid this. Advances that are rapidly being made 
in technology and in the designing of statistical and 
knowledge-based systems will make it easier to build, 
maintain, and upgrade medical decision aids. Systems 

that are currently being developed in academic cen¬ 
ters will be distributed more widely. Eventually, such 

systems may even become as necessary to medical 
practice as the stethoscope and X-ray equipment. 
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Pediatrics 

Pediatrics 
Important studies published in the past year con¬ 
tributed to better understanding of a number of pedi¬ 
atric issues, among them the long-term effects of the 
antiepileptic drug phenobarbital, the importance of vi¬ 
sion testing in preschool children, and the potential for 
spontaneous abortion in susceptible pregnant women 
exposed to youngsters with the childhood infection 
known as fifth disease. Researchers around the world 
continued to work toward developing an improved vac¬ 
cine against pertussis (whooping cough), but recent 
studies—and a reevaluation of earlier data—indicated 
that the concern over neurological complications at¬ 
tributed to the current vaccine may not be valid. An 
alarming increase in the number of measles cases in 
the United States in 1989 and a study of measles 
immunization in Haiti underlined the importance of 
a worldwide effort to vaccinate children against this 
common, but sometimes deadly, childhood disease. 
Finally, a pediatrician, Antonia Novello, was appointed 
surgeon general in the U.S., replacing C. Everett Koop, 
a pediatric surgeon. 

Phenobarbital: new concerns 

The drug phenobarbital (Belladenal; Bellergal; Donna- 
tal; Mudrane) has been used for many generations in 
the treatment of children with epilepsy. It has also 
been prescribed for some young children who have 
had febrile seizures, or fever convulsions—seizures 
associated with a rise in body temperature to over 38° 
C (100.4° F). While febrile seizures do recur in a certain 
percentage of children, they are not usually regarded 
as a convulsive disorder. Until very recently, how¬ 
ever, phenobarbital has been used prophylactically, to 
prevent recurrence of seizures, in both children with 
epilepsy and those who have had a febrile seizure. 

Doctors do not know why some youngsters have 
convulsions when fever develops while others do not; 
genetic susceptibility appears to play a part in some 
cases. Children who have a single febrile seizure may 
never have a recurrence, even during high fever. Early 
age of onset of febrile seizures (under 12 months of 
age) suggests that the convulsions may recur. When 
seizures do recur during subsequent fevers, some 
physicians prescribe anticonvulsive medication to be 
taken daily until the child is about five years old. 

Since the advent of phenobarbital, many other 
antiepileptic drugs have become available: primidone 
(Mysoline), phenytoin (Dilantin, Diphenylan), carba- 
mazepine (Tegretol), valproate (Depakene). Because 
of this choice of antiepileptics, it has been possible for 
researchers to conduct studies comparing them not 
only for their anticonvulsive properties but also for their 
long-term effects on children’s intelligence (cognition), 
behavior, and mood. In 1987 investigators at Johns 
Hopkins University Hospital, Baltimore, Md., compared 

children taking valproate and those on phenobarbi¬ 
tal. This study showed that behavior and cognitive 
function were superior in children taking valproate. 
Another more recent study focused on phenobarbital 
treatment in children with a history of febrile seizures. 
Half of the children studied took phenobarbital daily; 
the other half took a placebo. After two years the 
youngsters on phenobarbital scored an average of 
8.4 points lower on an IQ test than did children in 
the placebo group. The researchers, who were from 
the University of Washington School of Medicine and 
the National Institute of Neurological Disorders and 
Stroke, Bethesda, Md., concluded that the adverse 
effects of phenobarbital were not offset by the benefit 
of seizure prevention. (The proportion of children hav¬ 
ing seizure recurrences was approximately the same 
in both treated and untreated groups.) These findings 
are likely to discourage the use of phenobarbital for 
prevention of febrile seizures and may ultimately result 
in a reevaluation of its place in anticonvulsive therapy. 

Vitamins and neural tube defects: 
controversy rekindled 

In early prenatal life, when the embryo is about 20 days 
old, the nervous system consists of a neural groove, 
which then closes to form what is called the neural 
tube. Failure of the groove to close at one end causes 
a defect in the skull of the developing fetus, absence 
of part of the brain, or both; the most severe form 
of this particular defect is called anencephaly. New¬ 
borns with this condition have no cerebrum and, if not 
stillborn, inevitably die within a few days. More com¬ 
monly, the neural tube fails to close at the other end, 
causing spinal defects such as spina bifida (exposure 
of the spinal cord through an opening anywhere from 
the lower back to the neck) or meningomyelocele, a 
condition in which the spinal cord and the membranes 
that normally enclose the brain protrude through an 
opening in the back. Depending on the location along 
the length of the spine and the extent of the defect, 
the child’s eventual disability will be more or less 
severe. Fortunately, neurosurgery—especially if done 
soon after birth—can repair some of these defects 
and prevent the development of hydrocephalus (fluid 
collecting in the brain). All of these malformations are 
known collectively as neural tube defects (NTDs). 

Although the cause of NTDs is not fully understood, 
there is a genetic component. Women who have had 
one child with a neural tube defect have a higher than 
average risk of bearing another with the condition. 
Other factors may be involved in the development of 
NTDs—it is known that at least one drug, aminopterin 
(an anticancer drug), if it is taken in early pregnancy, 
can cause spina bifida. (For this reason, the drug is not 
available for therapeutic use in the U.S.) In addition, for 
reasons not understood, NTDs occur more frequently 
in certain geographic areas. Because of the higher 
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rate of NTDs in the United Kingdom, many studies of 
these conditions have been conducted there. 

Data collected in Europe after World War II showed 

that dietary deficiencies, caused by wartime food short¬ 
ages, were associated with an increased incidence of 
NTDs. A deficiency in one nutrient in particular, folic 

acid, was implicated in the development of NTDs. 
Because of evidence showing that women who take 

multivitamin-folic acid supplements before and during 
pregnancy are less likely to have children with NTDs, 

numerous studies have been undertaken over the past 

30 or 40 years to conclusively prove or disprove the 
efficacy of such supplements in preventing NTDs. 

In the past year alone there were a number of well- 
designed studies of this issue, which, interestingly, 

came to conflicting conclusions. In 1989 a British study 
of women in the Yorkshire area found that dietary 
supplementation with vitamins and folic acid protected 

against the development of NTDs. The National Insti¬ 
tute of Child Health and Human Development of the 
U.S. National Institutes of Health (NIH), and other par¬ 

ticipating institutions, also published research on NTDs 
in 1989. This showed that women who took vitamins 

and folic acid around the time of conception did not 
decrease their risk of having an infant with an NTD. 

A still more recent U.S. study supported the use of 

vitamin supplements. This investigation, conducted in 
the Boston area by researchers from several cooperat¬ 
ing institutions, showed that among women who took 
a folic acid-containing multivitamin preparation before 

and during the first six weeks of pregnancy, the preva¬ 
lence of NTDs decreased by more than 50%. The dif¬ 
ference was most striking among women with a family 

history of NTDs. One of the Boston researchers felt 
that the negative results in the NIH study could have 
been a result of memory bias; because the women had 

been interviewed as much as five months after they 

A Canadian study of the benefits of 

regular vision exams for preschool 

youngsters concluded that such tests 

are valuable because they help to 

reveal problems that, if uncorrected, 

coidd later interfere with academic 

progress. In the United States, 

unfortunately, many children under 

age five do not receive any sort 

of vision screening during regular 

pediatric exams. 

gave birth, those whose infants had been diagnosed 
with an NTD might have been more likely to remember 

their failure to take the supplements faithfully. A large- 

scale study now under way in the U.K. may resolve 

these discrepant findings. 
Several aspects of this issue remain to be studied 

and clarified—among them, whether supplements are 
useful or effective only when taken prior to conception 

and during the first six weeks of pregnancy, provid¬ 
ing no further protection against NTDs when taken 

throughout the course of the pregnancy. Also not yet 
clear is whether multivitamin supplements lacking folic 

acid have a preventive effect. Finally, physicians do not 

agree on the guestion of prescribing supplements for 
pregnant women who have no prior history of giving 

birth to a child with an NTD. 

Benefits of early vision testing 

In 1945, in the first edition of his Common Sense 
Book of Baby and Child Care, Benjamin Spock recom¬ 

mended that children have their vision tested, either 
at school or in the doctor’s office, each year after 

age six. Current recommendations, however, call for 
starting vision testing much earlier—at two to three 

years of age. Newborns who are at special risk for eye 

problems such as retinopathy of prematurity (formerly 

called retrolental fibroplasia—a form of damage to 
the retina that occurs almost exclusively in premature 
infants) or those with a family history of congenital 

cataracts or retinoblastoma (a rare malignant eye tu¬ 
mor that occurs in very young children) should be 
examined in the hospital nursery. 

A Canadian task force on periodic health exam¬ 

ination recently reviewed medical evidence for the 
usefulness of screening preschoolers for vision and 

hearing problems. The study involved two groups of 

children, one given vision and hearing tests, the other 

Michael LeRoy—Tony Stone Worldwide 
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Although some women who work in 

schools and day-care centers may be 

at increased risk of miscarriage if 

exposed to youngsters with the common 

childhood infection called fifth disease, 

the American Academy of Pediatrics 

has concluded that pregnant women 

should not be routinely excluded from 

these occupational settings. When there 

are better tests to detect antibody to 

the virus that causes fifth disease— 

making it possible to identify women 

who are susceptible—such women, when 

pregnant, may choose to avoid jobs that 

involve exposure to the disease. 

untested. In follow-up tests conducted six months to a 

year later, those who had been given visual screening 

had 50% fewer visual problems than their unscreened 

counterparts, as a result of correction of problems 

found previously. Surprisingly, prior hearing screening 

did not diminish the number of problems found 6-12 

months later. The Canadian investigators concluded 

that the vision but not the hearing of preschool chil¬ 

dren should be tested. 

A recent U.S. survey sponsored by the American 

Academy of Pediatrics found that of more than 8,000 

children, one-third of 3-5-year-olds had not been vi¬ 

sually screened when examined by pediatricians. A 

child who cannot see well will have difficulty reading 

and, inevitably, problems in learning. There are many 

office tests to evaluate the preschooler’s visual acuity, 

including the familiar Snellen “E” chart (which consists 

of letters and numbers diminishing in size from the top 

of the chart to the bottom; it depends, of course, on 

the child’s knowing and recognizing these symbols) 

and tests that use picture cards. Binocular screening 

equipment, which is used in testing adult vision for 

driving, is also available. These various tests detect 

hyperopia (farsightedness) and problems of acuity and 

muscle balance (i.e., relative strength of the muscles 

that control eye movement). Simple tests that assess 

range of visual field and ocular mobility involve obser¬ 

vation of eye movements, sometimes while one of the 

child’s eyes is covered and the child is asked to watch 

a moving object. Such tests are also used to detect 

amblyopia (“lazy eye”). The fundus, or back of the 

eye—site of the retina and the optic disk, where the 

optic nerve enters the orbit (eye socket)—is examined 
with an ophthalmoscope; this instrument also allows 

the physician to evaluate the clarity of the fluids in the 

anterior and posterior orbit. 
By the time children attain full growth, nearly 20% 

have errors of refraction that require the use of correc¬ 

tive lenses. Although early vision testing does not pre¬ 

vent the eventual need for glasses or contact lenses, 

the timely correction of visual defects enables young¬ 

sters to make uninterrupted progress in learning. 

Fifth disease—risk to pregnant women? 

In 1988 a large study in West Germany found that 

pregnant women exposed to children with fifth dis¬ 

ease, or erythema infectiosum, a common childhood 

infection, sometimes spontaneously aborted (miscar¬ 

ried). Several of the women studied had worked in 

kindergartens during an outbreak of the illness. 

Early in the 20th century, the common childhood 

diseases that are accompanied by a skin rash (e.g., 
measles, rubella, scarlet fever) were assigned num¬ 

bers; the numbers gradually fell out of use and were 
replaced by the common names. Only erythema infec¬ 

tiosum continued to be called by number rather than 

by name, perhaps because the name is so daunting 

to one encountering it for the first time. Fifth dis¬ 

ease is caused by a virus known as parvovirus B19. 

In preschool- and school-age children, the B19 virus 

causes a mild illness with low fever and a characteristic 

rash that starts on the face and is usually described as 
having a “slapped cheek” appearance. Subsequently, 

a rash appears on the child’s trunk and limbs in a 

symmetrical lacelike pattern. The infection spreads by 

respiratory droplets and is highly contagious. 

In a recent outbreak in Connecticut, most adults— 

nearly 60%—were found to have serological evidence 

of past infection, probably in their childhood. How¬ 
ever, people who never had the infection in childhood, 

and therefore have no antibody to the virus, are sus¬ 

ceptible; if they become infected, they may develop 

arthritis involving joints in the hands, feet, and knees. 
Pregnant women who are susceptible are at additional 
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risk of spontaneous abortion. According to data from 

a British panel on fifth disease and from the Connecti¬ 
cut researchers, the risk of parvovirus-related fetal 

death in women infected during the first 20 weeks of 

pregnancy is relatively low, 3 to 9%. (The risk after 20 

weeks of pregnancy is not known.) 
The virus, once in the body, enters bone marrow 

cells and multiplies. After a variable incubation period 
of 4-18 days, it produces fever and a drop in red blood 

cell production that is usually transient and unimpor¬ 
tant. However, if children with chronic hemolytic ane¬ 

mia become infected with the virus, they may develop 
an aplastic anemia crisis. Such children are extremely 
sick and highly infectious; for this reason, pregnant 

hospital personnel should not care for these patients. 

Because fifth disease is most contagious before the 
onset of symptoms, it is unreasonable to exclude chil¬ 
dren who have symptomatic infections from school if 

they feel well. Nor does it make sense to routinely 
exclude pregnant women from employment in places 
where they might be exposed to infection; e.g., day¬ 

care centers and school classrooms and cafeterias. 
This was the policy adopted by the American Academy 

of Pediatrics’ committee on infectious diseases early 

in 1990. 
When a test for antibody to parvovirus B19 becomes 

widely available, it will be possible to identify adults 

who have been previously infected and are, therefore, 
not susceptible. At that time pregnant women who are 

shown to be susceptible may choose to avoid employ¬ 
ment that exposes them to the risk of infection. 

Reevaluation of pertussis vaccine 

The pertussis (whooping cough) vaccine, which has 

been under attack for some years because of its puta¬ 
tive potential to cause brain damage and sudden infant 
death syndrome (SIDS), has recently been vindicated 
by data from new studies and reevaluation of old ones. 

A great deal depends on these new findings: the cost 
and availability of future vaccines and the future of the 
U.S. National Childhood Vaccine Injury Compensation 
Act of 1982, which provides for compensation of chil¬ 
dren who are injured as a result of being vaccinated 

against various childhood diseases. 
The controversy over the pertussis vaccine currently 

in use in the U.S. stems from the nature of the vac¬ 

cine itself and the serious neurological reactions that 
have been reported in children in association with, if 

not as a result of, the vaccine. Pertussis is caused by 
a small bacterium, Bordetella pertussis, which is gram 
negative (i.e., turns a pink color upon contact with a 
stain called Gram’s solution). For technical reasons, it 

is difficult to make a vaccine from gram-negative bac¬ 
teria. The vaccine now used in the U.S. is a “whole- 
cell” vaccine—made from inactivated whole cells of the 
B. pertussis organism. It is generally acknowledged to 
be relatively crude compared with so-called acellular 

Westminster Hospital, University of London 

Studies of pertussis (whooping cough) vaccine have cast 

doubt on earlier findings of rare instances of severe 

immunization-related side effects. Work continues, however, 

on developing an effective but more refined vaccine. 

vaccines, which are made from bacterial extracts. The 

whole-cell pertussis vaccine, although it is at least 
90% effective in preventing infection, has been under 

attack in several countries because of side effects, 
both mild (local pain and swelling, fever, drowsiness, 

excessive crying) and severe (shocklike episodes, con¬ 
vulsions, inflammation of the brain, and, in some cases, 

brain damage). Moreover, under the provisions of the 
National Vaccine Injury Compensation Program, en¬ 
cephalopathy (inflammation of the brain) following per¬ 

tussis vaccine immunization is a compensable event; 

the law itself thus lends credence to the belief that 
encephalopathy can be caused by the vaccine. The 

vaccine has also been implicated as a cause of SIDS, 
although sudden death following immunization is not 
mentioned in the compensation legislation. 

Researchers have had difficulty ascertaining the fre¬ 

quency of severe reactions to the pertussis vaccine. 
One three-year British study, the National Childhood 
Encephalopathy Study (1976-79), provided data that 

were used to calculate the generally accepted risk 
of acute encephalopathy with brain damage due to 

pertussis vaccine at one in 310,000 doses. But more 
recent studies and continued analysis of the British 
data from the ’70s have cast serious doubts on the 

assumption that whole-cell pertussis vaccine causes 
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either brain damage or SIDS. A study by investigators 

at Vanderbilt University School of Medicine, Nashville, 

Tenn., published in the Journal of the American Med¬ 

ical Association in March 1990 was one of three re¬ 

cent epidemiological studies that found no evidence of 

permanent neurological illness after hundreds of thou¬ 

sands of doses of DTP (diphtheria-tetanus-pertussis) 
vaccine. The Vanderbilt team examined the risk of 

neurological complications in more than 35,000 Ten¬ 

nessee children who had a total of nearly 107,000 

DTP shots. An accompanying editorial in the journal 

stated, “It is time for the myth of pertussis vaccine 

encephalopathy to end.” 

This reassurance about the vaccine is good news 

for parents concerned about possible adverse effects 

of pertussis immunization. Nevertheless, it should not, 

and undoubtedly will not, discourage the efforts of 

vaccine manufacturers to produce an equally effective 

but more refined, acellular product. Acellular vaccines 

are now in use in Japan and have been found to cause 

fewer local side effects (soreness, swelling). It is still 

not known whether these vaccines are as effective as 

the one used in the U.S. or whether they cause severe 

neurological side effects. In Japan the vaccine is given 

at a later age, when there is less chance of confusing 

vaccine reactions with neurological diseases that are 

common in early infancy. 

A final note: the U.S. Centers for Disease Control 

(CDC) documented a sharp rise in pertussis cases in 

1986 compared with both previous and subsequent 

years. In the course of that year, up to 1% of 

the children with pertussis developed encephalopathy 

from the infection itself, the highest percentages being 

found for children under six months of age. This find¬ 

ing emphasizes the importance of immunizing infants 

at the currently recommended times: at 2, 4, 6, and 

18 months. 

Measles vaccine: costly but crucial 
There was an extremely sharp increase—more than 

400%—in the number of measles cases in the U.S. in 

1989, and at least 40 measles-associated deaths were 

reported. Concern about these increases has caused 

both the CDC and the American Academy of Pediatrics 

to recommend a second dose of measles vaccine. 

The CDC recommends the second dose at four to six 

years of age; the academy recommends it at entry to 

middle or junior high school (at about age 12). 

Measles is an important cause of childhood death 

in Third World countries. It is usually difficult to show 

the beneficial effects of the measles vaccine in popu¬ 

lation studies in these countries because of the many 

other factors that contribute to their high infant and 

child mortality rates. However, a study published in 

Pediatrics in 1990 did demonstrate a highly significant 

improvement of survival in children who were vac¬ 

cinated against measles. The study was conducted 

in Haiti in a slum area with high mortality rates. In 

their conclusions the researchers—from Johns Hop¬ 

kins University and Tulane University, New Orleans, 
La., and the Centers for Health and Development in 

Haiti—urged that efforts be stepped up to eliminate 

this potentially deadly disease from all countries. 
—Jean D. Lockhart, M.D. 

Physical Fitness 
Over the past decade it has become increasingly ap¬ 

parent that life-style changes can profoundly affect 

health status and disease risk. It is now evident that 

sedentary living is alone probably to blame for as many 

as 200,000 preventable cardiovascular deaths in the 

United States each year. This is independent of the 

death tolls attributable to such well-established heart 

disease risk factors as hypertension, smoking, and 

At the Westend Clinic 

in Houston, Texas, a 

youngster receives a 

shot of measles vaccine. 

The number of cases 

of measles in the U.S. 

soared in 1989; the 

most concentrated 

outbreaks occurred 

among unvaccinated 

preschoolers in inner-city 

black and Hispanic 

neighborhoods. 

Paul Howell—Gamma-Liaison 
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diabetes, which together kill at least 300,000 Amer¬ 
icans per year. In response to such statistics, many 
Americans have altered their health-related behaviors: 

changing their diets to reduce salt, cholesterol, and 
saturated fats while increasing their intake of poultry, 

fish, and high-fiber foods; reducing their consumption 
of hard liquor; treating their high blood pressure; quit¬ 

ting smoking; and apparently increasing their level of 

daily physical activity. 
But to what extent have Americans truly given up 

their sedentary ways? Consumer research indicates 
that the American public spends more than $1 billion 

annually on exercise equipment, and sales of fitness 

products will reach $2.1 billion in 1991. And given 
the number of people jogging, joining health clubs, or 

working out at the local gym, one might conclude that 

Americans are indeed quite active. That, however, is 
the illusion. In fact, when one takes a closer look at 

the evidence, one finds that while many may begin 
an exercise program, few actually stick with it. Avail¬ 

able data indicate that generally about half of those 
who start exercising have given it up within the first 

six months. 

U.S. adults: how active? 

While it is difficult to obtain precise estimates of physi¬ 

cal activity in large populations—more than 30 different 
methods have been applied in various assessments— 

most objective evidence indicates that the current sta¬ 
tus of exercise participation among American adults 
is not very encouraging. According to the latest data 

from the U.S. National Center for Health Statistics, 
only about 8% of men and 7% of women regularly en¬ 

gage in vigorous exercise. When less intense physical 
activity is added, a total of 44% of males and 39% 
of females engage in some regular physical activity, 

which means well over half do not. Other surveys have 
found that about 40% of the adult national population 

"Aerobic dancing could prolong our 

lives up to seven years." 

can be classified as being predominantly sedentary. 

A recent large-scale study based on interviews con¬ 

ducted by investigators from the University of Michi¬ 
gan assessed the exercise participation of more than 

15,000 adults who ranged in age from 19 to 64 years. 

As a total group, almost 53% participated at least 
once during the year in moderate-to-high levels of 

physical activity, but only about 18% were this active 

on more than 60 days, with men being only slightly 

more active than women. With increasing age there 

was a predictable and progressive decline in fitness- 
activity participation, such that in the 55-64-year-old 

group only about 6% were physically active on 60 or 

more days per year. Such findings are complemented 

by another recent report that revealed that only 14% 

of the adults studied expended more than 1,600 cal 
per week in leisure-time activities, and only 10% partic¬ 

ipated in vigorous physical activity on a regular basis. 

All in all, from the cumulative evidence available, it is 
fair to say that at best no more than 20%, and possibly 

fewer than 10%, of American adults obtain sufficient 
physical activity to impart discernible health and fitness 

benefits. At least 40% are completely sedentary, and 

40% exercise below recommended levels. 
Clearly, there is a real need to improve the physical- 

activity profile of the population as a whole. This is 

especially important in light of the steady decline in the 

physical requirements at work and in the home result¬ 
ing from increased automation and use of labor-saving 

aids. Moreover, surveys indicate that even the rate of 

increase in leisure-time physical activity observed over 
the last two decades—the “exercise boom”—now ap¬ 

pears to be leveling off. For example, the drop-out rate 
for most health clubs is now estimated at about 70%! 

Because the health-related benefits of regular ex¬ 

ercise were well established and because the daily 

energy expenditure of the majority of the adult popula¬ 
tion was relatively low, in 1980 the U.S. Public Health 

Drawing by Frascino; © 1982 The New Yorker Magazine, Inc 
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A recent Chrysler Fund-Amateur 

Athletic Union study that evaluated the 

physical fitness of U.S. children aged 6- 

17 each year from 1980 through 1989 

showed distinctly declining endurance 

levels and steadily increasing body 

weights. While some gain was seen 

in strength, the overall findings were 

summarized as "ominous”—confirming 

what numerous other surveys had found 

and suggesting that American youth 

are at increased risk for heart disease 

and the complications associated with 

obesity in later life. Experts agree 

that children need to learn early the 

important health-related aspects of 

physical fitness and that the quality of 

school physical education programs 

must be improved. 

Service established national objectives for health pro¬ 

motion and disease prevention for the year 1990. One 

of the main objectives was to increase to over 60% 

the proportion of adults who participate regularly in 

vigorous physical activity. A review of the progress to¬ 

ward the objectives, published in August 1989, found 

that that goal was unlikely to be met. Given the pop¬ 

ulation’s current level of exercise participation and the 

high drop-out rates, the achievement of such an ambi¬ 

tious goal by the year 2000 will require the application 

of new strategies to encourage the broad spectrum of 

American adults to adopt increased physical activity 

as a way of life. 

Children: declining fitness profile 

Over the past 25 years the overall physical fitness 

and exercise performance of American children have 

decreased. This has been seen in measures of body 

fat, in cardiovascular fitness, and, to some extent, in 

muscular strength. A fairly large percentage of children 

also show abnormally high levels of blood lipids, which 

puts them at high risk for subsequent cardiovascu¬ 

lar disease. 
In the most recent nationwide youth fitness assess¬ 

ment, sponsored by the Chrysler Fund and the Ama¬ 

teur Athletic Union, 12,000 children aged 6 to 17 were 

evaluated each year from 1980 through 1989. Phys¬ 

ical-fitness assessment was based mainly on level of 

performance in four events: (1) an endurance run for 

cardiovascular fitness, (2) pull-ups (boys) and flexed- 

arm hang (girls) for strength and endurance of the 

arms and shoulder girdle, (3) the “sit-and-reach” test 

for lower back and hamstring flexibility, and (4) bent- 

knee sit-ups for abdominal muscular strength and en¬ 

durance. Over the 10-year period, endurance running 

performance slowed about 10%, with the proportion of 

students scoring “satisfactory” decreasing from 43 to 

32%. In addition, body weight increased steadily over 

the decade without a corresponding height increase, 

thus supporting evidence of the trend toward obesity 

among children noted in other studies. On the bright 

side, children of the latter 1980s seemed stronger 

than their counterparts at the beginning of the decade, 

at least as reflected by a higher performance level 

in sit-ups. In general, however, the director of the 

project called the increase in body weight and slower 

run times “ominous” in that they reflected a decline in 
cardiovascular fitness and possible increased risk for 

obesity and heart disease in later life. 

Experts generally agree that the best approach 
to assuring greater involvement in regular exercise 

among youth is to improve the quality of required 

school physical education programs. School phys ed 

classes should emphasize the development of funda¬ 

mental motor skills as well as the important health- 

related aspects of physical fitness. One approach that 

is beneficial to both children and parents is family 

participation in exercise. This has been supported by 

research showing that when parents and children ex¬ 

ercise together, the children tend to be leaner than the 

children of less active parents. 

Senior citizen fitness 

The elderly represent the fastest-growing segment of 
the American population, with the life expectancy for 

both men and women rapidly approaching 80 years. 

Sadly, the elderly represent a group who might benefit 
the most from exercising, yet they are doing so the 

least. In fact, there are an alarmingly large number of 

older citizens with such poor functional capacity that 

they cannot do relatively simple physical tasks without 
assistance. This is indeed unfortunate, for it is now 

clear that the elderly adapt to regular physical activity 

in a manner that not only improves their level of fitness 

but also imparts positive health benefits. 
According to the 1985 National Health Interview 
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A growing body of evidence indicates that seniors who 

exercise retain levels of physiological function equivalent 

to those of much younger individuals. This would come 

as no surprise to Paul Spangler, 91, who in August 1990 

won the men’s 5,000-meter race at the Athletic Congress 

Master Track Meet. 

Survey, regular activity of the magnitude required for 

inducing fitness benefits is uncommon among men and 
women over 65 years of age. Only about 8% were 
physically active on a regular basis; almost 70% were 
active irregularly or totally sedentary. The remainder 

who exercised did not do so at an intensity sufficient to 
improve their aerobic fitness. To change these trends 
a Surgeon General’s Workshop on Health Promotion 

and Aging in 1988 made the following recommenda¬ 
tions: (1) Physicians and other health care providers 
should receive more training in the area of exercise 
and its related health benefits and provide assess¬ 
ment, prescription, and follow-up to increase physical 

activity among the elderly. (2) All levels of government 
should provide leadership and support for developing 
and coordinating physical activity promotion for older 

citizens in both urban and rural settings. (3) Phys¬ 
ical activity assessment should be incorporated into 
regular medical visits and exams, and older patients 
should be educated as to the methods and benefits of 
appropriate physical activity. (4) Research should be 
focused on expanding understanding of the various 
factors that affect participation in and maintenance of 
a physical activity program as well as an understand¬ 
ing of the appropriate exercise to achieve the optimal 
health and fitness benefits for the elderly. 

Regular exercise: a fountain of youth? 
It is not completely clear whether or to what extent 
changes that occur in physiological function are a di¬ 

rect result of the aging process per se or are the result 
of a lack of habitual physical activity. In fact, sedentary 

living may bring about losses in functional capacity 

that are as great as the effects of aging itself! Re¬ 

sults from training studies show that regular exercise 

consistently enables older individuals to retain levels 
of cardiovascular function much above those of an 

age-paired sedentary group. When middle-aged men 

followed a regular endurance exercise program over 
a 10-year period, the usual 9 to 15% decline seen in 

exercise capacity and aerobic fitness was quite clearly 

forestalled. Many of these active men had maintained 

the same values for blood pressure and body weight 
that they had had at the start of the study. 

While exercise may not necessarily be a “fountain 

of youth,” researchers are finding that regular phys¬ 

ical activity not only retards the loss in functional 
capacity associated with aging and disuse but often 

reverses the loss regardless of when in life a per¬ 
son becomes active. With both low- and high-intensity 

exercise, large improvements in physiological function 
take place in the healthy elderly, often at the rate 

and magnitude recorded for much younger individuals. 

Some researchers maintain that a 30-minute program 
of rapid walking performed by an older person three or 

four times a week can turn back the biological clock 

some 10 years. Improvements have also been noted 
in body composition, joint flexibility (stiff joints are of¬ 

ten the result of disuse, not arthritis), pulmonary and 

neural functions, heart disease risk profile, and mental 
outlook. Evidence is also accumulating that regular 
exercise can conserve and actually retard the loss of 

bone mass in the elderly, thus staving off the ravages 
of osteoporosis that afflict both women and men. 

In terms of muscle structure and function, habitual 
physical activity facilitates the retention of muscle pro¬ 

tein and can delay the decrements of lean body mass 
and strength that come with aging. In a recent study 

healthy men between the ages of 60 and 72 years 
were trained for 12 weeks with a standard resistance¬ 
training program. The results were dramatic. Muscular 

strength increased progressively throughout the pro¬ 
gram. By week 12, knee-flexion strength had more 

than doubled and knee-extension strength increased 
by 22%. This rate of strength increase (about 5% per 

training session) was similar to increases previously 

reported for young adults. In addition, these improve¬ 
ments were accompanied by a significant enlargement 
of existing muscle fibers. Such findings clearly indicate 

an impressive plasticity in physiological, structural, 
and performance characteristics and demonstrate that 

marked and rapid improvement can be achieved at 
least into the seventh decade of life. Moreover, im¬ 
provement in muscular strength with resistance train- 
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ing may be the best way to reduce the incidence of 

injury among older individuals; e.g., from falls. 

Can exercise extend life? 

It is now apparent that regular and present participa¬ 

tion rather than past participation in physical activity is 

of major health importance. When the findings of 43 

different studies of the relationship between physical 

inactivity and coronary heart disease were reviewed, it 

was evident that lack of regular activity contributes to 

the heart disease process in a cause-and-effect man¬ 

ner, with the sedentary person being almost twice as 

likely to develop heart disease as the most active in¬ 

dividuals. The strength of this association was essen¬ 

tially the same as the associations for hypertension, 

cigarette smoking, and high serum cholesterol. The 

researchers who reviewed the evidence felt that this 

determination placed physical inactivity as the greatest 

heart disease risk factor, considering that more people 

lead sedentary lives than possess one or more of the 

other risk factors. 
The most notable study to date concerning life ex¬ 

tension through exercise followed more than 16,000 

Harvard University alumni who entered college be¬ 

tween 1916 and 1950. The study provided strong evi¬ 

dence that moderate aerobic exercise promotes good 

health and may actually add years to life. Men who ex¬ 

pended about 2,000 cal through exercise on a weekly 

basis had death rates one-quarter to one-third lower 

than those of classmates who got little or no exercise, 

and they lived about two years longer. Expenditure 

of 2,000 cal in weekly exercise could be achieved by 

a daily brisk 30-minute walk; jogging nearly 10 km 

(about 6 mi) three or four times a week; or cycling, 

swimming, or participating in an aerobic dance class 

for one hour several times a week. Regular exercise 

was also found to counter the life-shortening effects 

of cigarette smoking, hypertension, and excess body 

weight. Moreover, genetic tendencies toward an early 

death were blunted by regular exercise; if individuals 

who had one or both parents die before age 65 had 

a life-style that included physical activity, their risk of 

dying by 65 was reduced by about 25%. 
The life expectancy of Harvard alumni increased 

steadily from a weekly exercise energy expenditure of 

500 cal to 3,500 cal, the equivalent of six to eight 

hours of strenuous exercise. There were no additional 

health or longevity benefits in weekly exercise expend¬ 

ing more than 3,500 cal. In fact, when exercise was 

carried to extremes, the men had higher death rates 

than their more moderately active fellow alumni. Thus, 

within limits, individuals who exercised more had an im¬ 

proved health profile. For example, the mortality rates 

were 21% lower for men who walked 15 km (9 mi) or 

more a week than for men who walked about 2 km 
or less. Exercising in light sport activities increased life 

expectancy 24% over men who remained sedentary. 

Improved fitness: a little goes a long way 

Heroic levels of physical fitness are prerequisite for 

running in marathons but not for reaping the health 

benefits of physical activity. Exercise physiologists now 

hold that the “no pain, no gain” approach to exercise 

is not the key; rather, moderation is favored—thus 

making injury- and risk-free exercise more appealing 

and accessible to the general population. 

A recent study of the physical fitness of 13,344 men 

and women followed for an average of eight years 

indicated that even modest amounts of exercise sub¬ 

stantially reduce the risk of dying from heart disease, 

cancer, or other causes. This was one of the few stud¬ 

ies that looked directly at fitness performance as mea¬ 

sured on a treadmill rather than less accurate verbal 

or written reports of personal physical activity habits. 

The study also considered such factors as smoking, 

cholesterol and blood sugar levels, blood pressure, 

and family history of heart disease in order to isolate 

the influence of physical fitness per se. Each individual 

was ranked in one of five fitness categories, ranging 

from low to high, according to treadmill scores. Death 

Older people who engage in 30 minutes of rapid walking 

three or four times a week reap many benefits: joints 

gain flexibility: body composition alters; cardiac, neural, 

and pulmonary functions improve: and mental outlook is 

enhanced. In fact, the biological clock may be turned back by 

as much as 10 years! 

Dick Boyer—Nawrocki Stock Photo 



James Ketelsen, chairman of Tenneco 

Inc., runs on the indoor track—part 

of an $11 million complex—at his 

company’s Houston headquarters. 

Loraine Binion takes advantage of the 

workout equipment that her company, 

Levi Strauss of San Francisco, has 

installed. While it is a positive sign 

that employers are encouraging 

fitness among employees, too often 

“wellness programs” are aimed only at 

the executive hierarchy. The “fitness 

movement” needs to encompass a 

much broader population—particularly 

those in lower socioeconomic groups 
who bear the burden of disease 

associated with sedentary life-styles. 

(Left) F. Carter Smith/The New York Times; (right) Doug Menuez—Reportage 

rates of the least fit group were 3.4 times higher than 
those of the most fit for men and for the least fit 
women 4.6 times higher than for the most fit women. 

Even in the presence of other risk factors, higher lev¬ 

els of physical fitness proved beneficial to health. In 
fact, those people who had no risk factors but were 
judged unfit had higher death rates than fit people with 

other risk factors. The most striking finding was that 
the greatest health benefit occurred in the group rated 

just above those in the most sedentary category. 

In other words, just a modest improvement in fitness 
among the least fit (easily brought about with lower 
intensity activities such as walking) conferred substan¬ 
tial health benefits. Commenting on the findings of this 
research in an accompanying editorial in the Journal 
of the American Medical Association (Nov. 3, 1989), 

public health specialists from the U S. Centers for 
Disease Control recommend that health professionals 
promote participation in “an activity that is pleasurable 

(or at least not abhorrent) for the patient and em¬ 
phasizing that it should be done regularly (at least 3 
days per week) and long enough (about 20 minutes) 
to strengthen cardiorespiratory capacity. In so doing, 
we can advocate physical activity that will improve the 
fitness and health of a large portion of the American 
population.” 

The exercise message: reaching only the affluent? 

While many Americans have adopted a life-style that 
includes exercise and provides the dividends of im¬ 
proved cardiovascular and overall health, many who 
could benefit most from life-style changes appear to be 
the least likely to alter their risky behavioral patterns. 
Recent surveys indicate that the switch to healthful 
pursuits is occurring primarily among the educated, 

wealthy, and, for the most part, white Americans. 
According to a Lou Harris and Associates poll, the 

socioeconomically disadvantaged bear a disproportion¬ 

ately large burden of chronic disease and health risk. 
Obesity, cigarette smoking, and high consumption of 

dietary fat and cholesterol combined with a sedentary 

life-style are most prevalent among this group. 

The actual reasons for this notable disparity are 
complex and poorly understood. To some extent the 

exercise boom of the past decades was as much a 

commercial movement as a health movement. Man¬ 
ufacturers of exercise equipment, owners of health 

clubs and spas, and other organizations that push 

physical fitness as a commodity generally target the 
economically advantaged, and these are generally the 
white population and the better educated. Nowadays 

more than half of American companies with 750 or 
more employees offer some sort of physical-fitness 

program. Many larger corporations have in-house fit¬ 
ness facilities, often staffed by highly trained exercise 
specialists. In most instances, however, the group 

having access to such “corporate fitness” programs is 
the executive hierarchy of the company. 

From the perspective of national fitness, it is now 
clear that if the objective of 60% participation in regu¬ 

lar and vigorous activity is to be achieved, the fitness 
movement must broaden its horizon to encompass the 
diverse segments of the population. To accomplish 

this, health professionals emphasize that programs to 

upgrade physical fitness must recognize and respect 
cultural values. Rigidly formulated exercise programs 

that are acceptable to middle- and upper-class groups 
may be ineffective for other segments of the popula¬ 
tion. When exercise programs consider socially mean¬ 

ingful approaches—people’s means and the facilities 
they have access to, for example—the likelihood that 
the population group in question will view exercise 

as desirable and adopt a program that fosters lasting 
behavior change will be enhanced. 
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Activities Americans like best 
There are many routes to fitness. Presently the fol¬ 

lowing approaches appear to be most favored by the 
exercise-prone American populace. 

Walking. The U.S. Census Bureau estimates that 

about 100 million Americans walk for heath, fitness, 

weight loss, and pleasure. Walking is the most basic 

form of exercise. No special equipment is required ex¬ 

cept supportive and well-cushioned shoes to absorb 

shock and control the angle of the foot as it strikes 

the ground. Walking, even at a rapid pace, is relatively 

gentle on the bones and joints; this is because there 

is no airborne phase as there is with running. Because 

intensity can be geared down to very low levels, it 

is an accessible, safe, and easily regulated way for 

previously sedentary men and women and those who 

are obese to ease into exercise; this also makes it 

ideal for people recovering from a heart attack. Even 

those who want to maintain a high level of fitness 

can increase walking intensity by using hand-held and 

ankle weights or adding weight to the torso—such as 

walking with a backpack. 

Jogging or running. Slow jogging requires no com¬ 

plex skill. As with walking, large muscle groups of the 

body are exercised in rhythmic, continuous movement, 

and there is usually little localized muscle fatigue or 

cramping. Because the body weight is transported 

while walking or running, as opposed to swimming 

or stationary bicycling, in which the body weight is 

supported, the number of calories burned is relatively 

high, especially for the overweight. Running or jog¬ 

ging, however, can place an unnecessary strain on 

the knees, hips, and ankle joints. Uneven and varying 

terrains (i.e., potholes, curbs, soft grass, asphalt, and 

hills) create strains on joints, muscles, ligaments, and 

tendons, increasing the chances of being injured. It is 

estimated that during running the impact force when 

the foot hits the ground with each stride is equal to 

two to three times the runner’s body weight. Several 

studies have reported that from 70 to 90% of road 
runners experience at least one musculoskeletal prob¬ 

lem directly attributed to running. 
Outdoor exercise enthusiasts also run at the mercy 

of the weather. Extremes of temperature and hu¬ 

midity place added strain on the body’s regulatory 

mechanisms, and episodes of heat exhaustion and 

dehydration as well as cold injury are not uncom¬ 

mon. Certainly rain, snow, and heavy wind restrict the 

frequency of training and make it difficult to gauge 

exercise intensity. 
Treadmills. Treadmills have been a traditional means 

used by exercise physiologists and cardiologists to 

evaluate the aerobic and cardiovascular fitness of indi¬ 

viduals. Now, however, many health clubs have tread¬ 

mills for workouts, and increasingly people are buying 

them for home use. The motorized treadmill provides 

a means of finely regulating exercise intensity during 

each workout and on a day-to-day basis, making it 

ideal for those who require a controlled and closely 

monitored exercise environment. 

One begins by walking, but intensity can be in¬ 

creased to a jog. The tread belt absorbs the shock 

of strides, minimizing strain on shins, knees, and leg 

joints that are encountered on a hard roadway. On 

some models the exerciser can regulate intensity by 

adjusting the speed of the motor-driven belt or altering 

the slope of the platform. More advanced computer- 

regulated models enable programming of an exercise 

routine, calculation of caloric expenditure, and moni¬ 

toring of heart rate. 

Exercise bicycles. Stationary cycling offers a means 

of well-regulated indoor exercise in the privacy of one’s 

home. The retail cost of a dependable exercise bike 

ranges between $200 and $2,500. The top-of-the-line 

models come equipped with monitors for heart rate 

and computerized packages to visually display caloric 

expenditure and continually adjust exercise level in ac¬ 

cordance with the preprogrammed exercise prescrip- 

According to a 1989 survey, the fastest-growing American 

fitness trend is exercising on stair-climbing machines. 

Although one can derive the same aerobic benefits from 

climbing real stairs, there are now at least a dozen 

electronic stair machines on the market, with some 

costing upwards of $3,000. 

James Keyser/Time Magazine 
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tion. Some even have software packages that provide 

visual effects to simulate scenic touring. Because 
body weight is supported in bicycling, the exercise is 

ideal for the overweight, who may have compromised 
mobility and are susceptible to orthopedic problems 
that can result from weight-bearing exercise. A major 

complaint is that stationary cycling becomes boring. 
This can be circumvented, however, by scheduling 

exercise during a favorite television program, or one 

can purchase an attachment to hold reading material 
during cycling. Dual-action air-resistance models have 

moving handlebars that enable the rider to exercise 
upper body and legs at the same time. 

Other aerobic exercise machines. In addition to 
treadmills and stationary cycles, today’s health clubs 

provide a multitude of exercise devices, including row¬ 
ing ergometers, laddermills, stair climbers, and cross¬ 
country skiing machines, each of which involves con¬ 

tinuous exercise of large muscle groups for effective 
aerobic training. More and more these devices, too, 
are being purchased for use at home. The selection of 
such equipment for training should be made on the ba¬ 

sis of individual preference and comfort. It is important 
to keep in mind that there is nothing magical about 
each new machine that comes on the market (although 

their promoters might lead one to believe otherwise). 
With any such equipment, if large muscle groups are 
exercised in a rhythmic and continuous manner for 20 
to 30 minutes several times a week, the cardiovas¬ 

cular system will be conditioned and aerobic fitness 
improved. However, the various types of equipment 
may emphasize only certain muscle groups, such as 

the legs on laddermills and stair climbers or the upper 
body with rowing machines. Therefore, for a complete 

aerobic workout one should include several exercise 
devices with appropriate time allocated to each. 

Although the computer-enhanced exercise equip¬ 
ment often dominates the exercise marketplace, the 
basic “old standby” exercises such as rope skipping, 
bench stepping, running in place, and calisthenics, if 
done regularly, are still an effective and inexpensive 
means of achieving and maintaining aerobic fitness. 

Water exercise. Swimming and other forms of exer¬ 
cise in water have shown a rapid increase in popularity 
in the last several years. In the water environment 
body weight is supported by the buoyant force of the 
water. Consequently, there is essentially no strain on 

bones and joints while exercising. Because the legs 
and arms are used in the rhythmic swimming move¬ 

ment, major muscles of the body are exercised. In 
addition, the cool water is a pleasant environment in 
which to dissipate the metabolic heat generated by ex¬ 

ercise. This makes water exercise especially attractive 
for the overfat and pregnant exerciser. 

Aquatic aerobics and simulated walking and jogging 
in water have recently become quite popular with se¬ 
nior citizens. Simply walking in water at thigh level 

almost doubles the calories burned compared with 

walking at the same speed on level ground. Additional 
conditioning can be gained by vigorous arm move¬ 

ments against the resistance of the water. 
Aerobic dancing. Over the past decade aerobic 

dance has emerged as one of the fastest-growing 

forms of exercise, especially among females. Concur¬ 

rently, research has verified that rhythmic and vigorous 
exercise choreographed to music is effective for burn¬ 

ing significant calories and improving cardiovascular fit¬ 

ness. For many participants, however, nagging injuries 
have resulted from aerobic dancing. These have been 

attributed mainly to the shock resulting from the rapid 

jogging in place and jumping movements associated 

with this high-impact form of dance. To reduce risk of 
injury, the present trend is toward an alternative low- 

impact dance form. This approach requires the dancer 

to keep one foot on the ground at all times during the 

routine. Available research indicates that low-impact 
dance exercise, if performed at a fairly high intensity, 
can be very effective in conditioning the body. 

Exercise videos. The Aerobics and Fitness Associ¬ 
ation of America estimates that there are more than 

Low-impact aerobic dance, in which one foot is always 

on the ground, provides the cardiovascular benefits and 

significant caloric expenditure of the higher-impact style but 
reduces the risk of injury. 
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Exercise videos are a convenient 

choice for fitness buffs who are 

self-motivated and like the privacy 

of exercising at home. Belle Joseph, 

72, helped produce "Fit After 50”; 

the 45-minute workout routine starts 

with gentle stretching movements 

while sitting in a chair, working up to 

energetic skipping around the chair. 

As the developers say, the program's 

goal is not to provide a "Jane Fonda 

wipeout” but to help the older 

person who has been sedentary gain 

flexibility, strengthen muscles, and 

learn relaxation techniques. 

220 exercise videos on the market today. Estimates 

of “good" or “safe and scientifically sound” tapes range 

from 20 to 60%. This form of highly structured exer¬ 

cise is a convenient choice for those who are on a 

tight time schedule and desire to supplement a reg¬ 

ular exercise program or to exercise in the privacy 

of their own home. There are videos that focus on 

firming and toning specific body areas, that provide 

yoga instructions, that lead the viewer through aerobic 

and low-impact dance workouts, and that even guide 

women through routines during the various phases of 

pregnancy. Programs are also geared for beginners 

and those at intermediate and advanced levels. In 

addition to the varying quality of the programs, other 

drawbacks of video exercise include the possibility 

that a home exerciser may not get help should an 

injury occur, the likelihood that an improper technique 

will not be corrected, and the lack of reinforcement 

and group camaraderie that can be important motiva¬ 

tors to many individuals who enroll in classes when 

beginning an exercise program. As the exercise-video 

market continues to expand, more of the programs 

are paying attention to such important factors as ap¬ 

propriate warm-up, cool down, stretching techniques, 

and exercise progression. 
—William D. McArdle, Ph.D., 
and Michael M. Toner, Ph.D. 

Sickle-Cell Disease 
Sickle-cell disease is a chronic genetic blood disor¬ 

der for which there is no cure. In the United States 

as well as in many other parts of the world, sickle¬ 

cell disease (also called sickle-cell anemia) is a major 
public health issue. Sudden, unexpected medical com¬ 

plications leading to significant illness characterize its 

clinical course. Recent advances in early diagnosis and 

treatment, however, have significantly improved the 

quality of life and prolonged the life-span of afflicted 
individuals. 

In the U.S. approximately one in 400 blacks of 

African descent is born with sickle-cell disease, while 

one in 12 has sickle-cell trait—the carrier state for 

the disease. The disease, however, is not restricted 

to blacks but is found in many races throughout 

the world. The greatest frequency is in populations 
in which malaria is endemic. This includes people of 

Mediterranean, Indian, and Middle Eastern descent. 

The relationship to malaria is the result of a random 

genetic mutation of the hemoglobin molecule that af¬ 

forded a protective effect against fatal malaria infec¬ 

tions; once the parasite infects the red blood cell that 

contains sickle hemoglobin, the cell becomes sickled 

and the parasite is destroyed, along with the cell itself, 

by the body’s immune system. The genetic advantage, 

however, has been offset by the major disadvantage: 

the serious illness that is sickle-cell disease. 

Distinguishing the trait from the disease 

Hemoglobin is the protein inside the red cell that carries 

oxygen to and carbon dioxide from tissues of the body. 

The type of hemoglobin a person makes is determined 

by inherited hemoglobin genes; one hemoglobin gene 

is inherited from each parent. In utero the normal fetus 

makes fetal hemoglobin (hemoglobin F). Normally the 

baby stops making fetal hemoglobin after birth and 
then produces hemoglobin A, which he or she is able 

to do because of the inheritance of one hemoglobin 
A gene from the mother and one hemoglobin A gene 

from the father. 
In sickle-cell trait one of the two genes inher¬ 

ited for hemoglobin A is altered so that it produces 
sickle hemoglobin (hemoglobin S). Sickle hemoglobin 

differs from normal hemoglobin by one amino acid— 

specifically, valine substituted for glutamic acid. The 
hemoglobin in these cells is roughly 60% hemoglobin A 
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A five-year-old sickle-cell patient has 

his regular checkup in the pediatric 

clinic at the University of Illinois in 

Chicago while his eight-month-old 

sister, who also has the disease, 

awaits her turn. An Illinois screening 

program, begun in 1989, enabled the 

children to be diagnosed and to begin 

penicillin therapy to help prevent the 

kind of infections that could seriously 

jeopardize their health. Neither of the 

parents has the disease but both are 

asymptomatic carriers; the mother’s 

brother had the disease and died at 

age 25 of heart failure. 

Chuck Berman © 1990 Chicago Tribune Company 

and 40% hemoglobin S. At this relatively low concen¬ 
tration of hemoglobin S, cells generally function and 

survive normally. Individuals with sickle-cell trait are 
healthy and have normal morbidity and mortality rates. 

A recent study conducted by the Walter Reed Army 
Institute of Research, Washington, D.C., found an in¬ 
creased risk of sudden, unexpected death in military 

recruits with sickle-cell trait exposed to extreme phys¬ 

ical conditions. However, previous studies of athletes 
with sickle-cell trait have not revealed any increased 
medical problems. At the present time there is no 

consensus among investigators as to whether there 
is an increased risk of sudden death during extreme 
exercise among individuals with sickle-cell trait. The 

results of the military recruits study should be viewed 
in perspective; for the majority of people with sickle¬ 
cell trait, the condition is benign, and no restrictions in 
physical activity are necessary. 

However, when patients have sickle-cell disease, 
they have inherited a sickle gene from both parents 
and thus produce no normal hemoglobin A. At this 
high concentration of hemoglobin S, the red cell’s 

basic properties are severely altered. With deoxygen¬ 
ation the hemoglobin S molecules form rigid rods that 
change the shape of the red cell from a bioconcave 
disk to an elongated or crescent (sickle) configuration. 

The extremely rigid sickle cells are inflexible and are 
very fragile. These properties of the sickle red cells 
cause two cardinal problems: chronic hemolytic ane¬ 
mia and tissue injury as a result of ischemia (lack 
of oxygen). 

Each time the sickle cell travels from an artery to a 

vein and back to an artery, it sickles and unsickles of¬ 
ten, losing pieces of its membrane. Repeated episodes 
of such sickling and unsickling, induced by changes 
in the blood oxygen content, permanently damage the 

red cell membranes. The average sickle red cell life¬ 

span is only about 20 days, compared with over 100 
days for a normal red cell. This excessive destruction 

of red blood cells results in the marked deficiency of 

red cells that causes the patient’s anemic state. 
Tissue injury is usually produced by the obstruction 

of blood vessels caused by an accumulation of sickle 
cells. Sickled cells markedly increase blood viscosity 

(i.e., its resistance to flow through the blood vessels). 

This highly viscous blood flows slowly through the 
microcirculation and produces progressive sickling. In 

the circulatory system, normal red cells that have a 
diameter of seven micrometers (a micrometer equals 
one-millionth of a meter) must squeeze through tiny 

nutrient vessels with a diameter of two micrometers. 

Sickle cells are often not capable of such a task and 
get permanently trapped at these points. This results 
in blood vessel obstruction, which in turn causes small 

areas of tissue injury (microinfarcts). Such small areas 
may not be felt by a patient but can lead to progres¬ 

sive damage to vital organs. When a large tissue area 
is injured, nerve endings are stimulated and the patient 
experiences sudden and severe pain. 

Fundamentals of diagnosis 

Sickle-cell disease can now be identified in the pre¬ 
natal, neonatal, and postnatal periods. Intrauterine 

diagnosis within the first trimester of pregnancy en¬ 
ables couples at risk of having children with sickle¬ 

cell disease to make informed reproductive decisions. 
The sickle gene can be detected in the genetic mate¬ 
rial (DNA) from fetal cells obtained by amniocentesis. 

Amniocentesis can be safely performed at the 12th 
week of gestation. In most cases, gene mapping of 

fetal fibroblasts—undifferentiated cells that are har¬ 
vested from the amniotic fluid—can directly determine 
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if the sickle gene is present in the fetal DNA samples. 

Diagnosis of sickle-cell disease in the newborn 

(neonatal) period—within the first month of life—per¬ 

mits adequate counseling of the parents and initiation 

of preventive treatment before the onset of clinical 

manifestations. Newborn diagnosis can be made by 

a technique called hemoglobin electrophoresis, which 

uses small amounts of the newborn’s blood. This 

technique separates sickle hemoglobin from normal 

hemoglobin. Most states in the U.S. have for some time 

had newborn screening programs for serious congeni¬ 

tal diseases such as hypothyroidism, phenylketonuria, 

and galactosemia but not for sickle-cell disease; only 

recently have approximately 30 states begun screen¬ 

ing programs for sickle-cell disease. Preliminary indica¬ 

tions from these screenings show a marked decrease 

in the mortality rates of affected patients, largely be¬ 

cause of the prevention of life-threatening infections. 

Normal red blood cells containing oxygen-binding 

hemoglobin (below) are disk shaped with a depression in 

the middle. Sickle cells (bottom) are characterized by an 

abnormal hemoglobin S molecule that becomes rigid at low 

oxygen concentrations, reducing the cells’ flexibility and 

increasing their fragility. 

Photographs, Science Source/Photo Researchers; (top) K.R. Porter 

and (above) Nigel Calder 

After the newborn period, diagnosis through routine 

laboratory tests generally shows significant abnormal¬ 

ities. By six months of age, those who have inherited 

the disease already have a moderately severe anemia; 

a blood test shows evident sickle forms and small red 

cell fragments. 

Widely varied clinical manifestations 

There is marked variation in the clinical features of 

sickle-cell disease. In a large group of patients who 

have the same type of sickle-cell disease, some will die 

early in infancy, others will suffer recurrent episodes of 

ischemic tissue damage, and a few will remain asymp¬ 

tomatic. This variation in the clinical course causes it 

to be very difficult to make a prognosis. There are 

many factors that play a significant role in determining 

the clinical variability of sickle-cell disease, but only a 

few are well understood. 

All newborns continue to make variable levels of 

fetal blood (hemoglobin F) after birth. While the fetal 

blood level normally drops down to a small amount, 

individual sickle-cell patients vary in the amounts they 

continue to produce. Fetal blood appears to inhibit 
sickling. Variations in fetal hemoglobin levels, there¬ 

fore, have been used to explain the differences in the 

severity of sickle-cell disease among different ethnic 

groups. For example, it has been known that patients 

from the Middle East and Far East have a relatively 

mild course of sickle-cell disease; close study of these 

individuals has shown they have unusually high levels 

of fetal blood. 
Another factor found to modify the course of sickle¬ 

cell disease positively is the concomitant inheritance 

of alpha thalassemia trait. Alpha thalassemia trait is a 
benign blood condition characterized by production of 

small red cells. Recent studies have shown that when 

patients with sickle-cell disease also inherit the alpha 

thalassemia trait, they are less anemic. 
There are many other factors that modulate the 

course of sickle-cell disease, including the degree of 

stickiness that causes the sickle-cell membrane to ad¬ 

here to the blood vessel membrane. However, less is 

known about this and other possible modifiers. 

Painful episodes 
What are known as vasoocclusive crises are painful 

episodes of ischemic damage, typically lasting five 

or six days. Infection, dehydration, extreme cold, or 

possibly emotional stress may precipitate a crisis, al¬ 
though the majority of cases have no definite trigger. 

Infants with sickle-cell disease usually remain asymp¬ 

tomatic until approximately four months of age, when 
their protected fetal hemoglobin levels fall and the 

sickle level predominates. The majority of sickle-cell 

anemia patients experience a painful episode within 

the first year of life, and virtually all experience pain by 

the age of five. 
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Musculoskeletal pain is the most common com¬ 

plaint. So-called hand-foot syndrome (dactylitis) is the 
first manifestation of sickle-cell disease in a majority 
of patients. This complication results from the occlu¬ 

sion (blockage) of small blood vessels that supply the 
bones of the hands and feet, causing painful swelling. 
This swelling of the hands and feet, which is often 

symmetrical, is a distinctive characteristic of sickle-cell 
disease in children. In contrast to the young patient 

with hand-foot syndrome, older patients experience 
asymmetric pain in the extremities and back, which is 

not associated with swelling. 

Compromised immunity and serious infections 

Unfortunately, the first manifestation of sickle-cell dis¬ 

ease may be an overwhelming and potentially fatal 

infection. The high frequency of fatal infections in 
sickle-cell disease results from a loss of function of 

the spleen in early infancy. The spleen is a large lymph 
node in the abdomen that is essential for fighting in¬ 

fections. It filters bacteria out of the blood, destroys 
the bacteria, and then makes antibodies or chemicals 
to circulate in the blood and kill bacteria. The loss 

of a functioning spleen renders children with sickle¬ 
cell disease extremely susceptible to life-threatening 
pneumococcal and Hemophilus influenzae infections. 

In addition, these patients have a marked increase in 
frequency of salmonella osteomyelitis (a life-threaten¬ 
ing inflammatory infection of bone), a form of pneumo¬ 

nia caused by the Mycoplasmataceae microorganism, 
and Escherichia coli pyelonephritis (a kidney infection). 

As a result of the generalized immune deficiency state, 
infections are the number one cause of death in chil¬ 
dren with sickle-cell disease. 

Anemic crises 

A chronic, stable anemia characterizes sickle-cell dis¬ 
ease; however, two types of anemic complications can 

Dactylitis, or hand-foot syndrome, 

is a common early manifestation of 

sickle-cell disease. Small blood vessels 

that supply the bones of the hands 

and feet become blocked, producing 

severe swelling in young patients. Here 

a baby’s left hand (shown at right in 

the picture) is affected, while the right 

hand is normal-sized and unaffected. 

cause a rapid fall in the red blood cell level. The first 

and most serious anemic crisis is known as a splenic 
sequestration crisis. The typical patient suddenly de¬ 

velops weakness and pallor with a rapidly enlarging 

spleen. The pooling of a large amount of blood in the 
spleen results in shock and death unless the victim 

receives a prompt transfusion. After a single episode 
of splenic sequestration, splenectomy (an operation to 

remove the spleen) is often recommended. After the 

age of five years, crises involving the spleen usually 

do not occur because the spleen has been scarred 
from recurrent tissue-damaging episodes. 

The second type of anemic crisis typically follows 

a viral infection and may affect patients of any age. 
A transient cessation of red cell production causes a 

dangerous drop in the patient’s blood level due to the 
short life-span of sickle cells. (Such a fall in the num¬ 

ber of red cells does not occur after a viral infection 
in a healthy person.) This second crisis is called an 

aplastic episode. 

Complications involving diverse systems 

Among the many systems in which complications can 

occur in patients with sickle-cell disease are the vas¬ 
cular, nervous, respiratory, musculoskeletal, hepatic, 

and genitourinary systems. Neurological complications 
have been reported in 25% of patients with sickle-cell 

disease. Strokes—cerebrovascular accidents caused 
by an occlusion of a major artery in the brain—are 

the most common and serious of these complications. 

In contrast to strokes caused by atherosclerosis or 
hypertension, strokes in sickle-cell disease occur in 
young children. 

Approximately one-half of patients with sickle-cell 

disease develop acute pulmonary disease, charac¬ 
terized by pneumonia, fever, and chest pain. Such 

episodes account for approximately 15% of deaths 

in sickle-cell patients and cause significant illness for 

Clinical Center, National Institutes of Health 



Sickle-cell disease 

all patients. In childhood these lung complications are 

often due to infection, while in older patients they are 

more often due to sickling in the lung. These recurrent 

episodes of lung damage result in a chronic reduction 
in the oxygen level of older patients. 

Orthopedic abnormalities develop in approximately 

50% of patients. Severe damage to the head of the 

femoral bone (thighbone) due to sickling of the blood 

supply is the most serious skeletal complication. This 

results in a limp and hip pain. Osteomyelitis, or infec¬ 

tion of the bone, occurs in 10% of patients. 

Patients with sickle-cell disease have a very high 

frequency of what are known as pigment gallstones, 

with the majority of older patients being affected. The 

sickle-cell disease patients’ gallstones are formed as a 

result of the precipitation of bilirubin (a reddish-yellow 

pigment characteristic of jaundice) in the gallbladder. 

(In other patients gallstones generally form as a result 

of insoluble masses of cholesterol within the gallblad¬ 

der.) Pigment gallstones may cause pain for the sickle¬ 

cell patient, sometimes necessitating surgery. 

Abnormalities in the genitourinary tract develop early 

in children with sickle-cell disease. The most frequent 

abnormalities develop from sickling in the middle of the 

kidney (the renal medulla). Sickling in this area results 

in the inability to concentrate urine. This complication 

frequently causes bed-wetting. In older patients sick¬ 

ling in the kidney may lead to end-stage renal failure. 

Priapism, a persistent erection that is caused by an 

obstruction of the venous blood supply to the penis, 

occurs in 5% of the male patients. Priapism can pro¬ 

duce severe pain, urinary retention, impotence, and 

severe psychological problems. 
As the care of patients with sickle-cell disease has 

improved, most patients live to middle and late adult¬ 

hood. Many of these patients are living normal lives. 

Therefore, problems related to pregnancy in women 

are becoming more important. Women with sickle-cell 

disease can have normal pregnancies and healthy chil¬ 

dren. However, most of these women experience more 

complications during pregnancy and a high frequency 

of miscarriage. These complications generally can be 

managed by early prenatal care and close monitoring 

throughout the pregnancy. Some specialists involved 

in the care of these patients recommend prophylactic 

transfusions during pregnancy. Others believe trans¬ 

fusions are necessary only if indicated clinically in the 

individual patient. 
These are the major but by no means the only com¬ 

plications that can arise in sickle-cell disease. Other 

problems include obstruction of blood vessels in the 

eye, skin ulcers in the lower leg, and—in children 

growth failure that is secondary to anemia. 

Maximizing health 

Advances in the medical treatment of complications 

have dramatically increased the life expectancy of 

patients with sickle-cell disease. Comprehensive care 

early in life maximizes the individual’s opportunity for 

a productive future. Such care includes regular immu¬ 

nizations, auditory and visual screening, and counsel¬ 

ing. At the time of diagnosis, likely problems such as 

fever, pain, and anemia need to be discussed with 

families of children with sickle-cell disease, and guide¬ 

lines for the management of these problems should be 

reviewed. The serious psychological effects of chronic 

pain need to be addressed; special tutorial programs 

for school children may be needed to help the patient 

make up for time lost from school. Older patients 

may need vocational counseling or rehabilitation when 
illness interferes with work. 

Patients with sickle-cell disease have a markedly 

increased caloric requirement because of their need to 

constantly produce blood, which can result in delays 
in growth and sexual maturation. For example, a child 

with sickle-cell anemia requires approximately 2,400 

cal per day in contrast to 1,500 cal per day for a 

normal 20-kg (44-lb) child. Such characteristic delays 

can be partially corrected by a well-balanced, high- 
calorie diet. 

Prevention of infection is a major goal of health care 

maintenance. It has recently been proved that daily 

prophylactic penicillin can produce an 85% reduction 

in life-threatening infections in young patients. There¬ 

fore, the present goal of care should be the diagnosis 

of sickle-cell disease in the newborn period before the 

clinical symptoms develop and the immediate initiation 

of daily prophylactic penicillin. Penicillin should be con¬ 

tinued to at least the age of five years. With this kind 

of care, up to a sixfold decrease in deaths in young 

children has been seen. 
Vasoocculusive crises produce great anxiety for 

families and patients. Because dehydration tends to 
increase sickling within each red cell, large amounts of 

fluids are given during a painful crisis, and liberal fluid 

intake on a regular basis may prevent such episodes. 

Many patients can be managed with nonnarcotic anal¬ 
gesics such as acetaminophen or aspirin. However, it 

is common that during these painful episodes individ¬ 

uals will require narcotics such as morphine. 

Need for transfusions 

Red blood cell transfusions are commonly used to 

treat many complications of sickle-cell disease. The 
use of transfusions is based on theoretical benefits of: 

(1) increasing the blood’s ability to carry oxygen and 

(2) improving blood flow in the circulation. It has been 

proved that red cell transfusions can prevent patients 
who have experienced a stroke from having a recur¬ 

rence. Transfusions are also used to treat other life- 

threatening complications. The risks of transfusions, 

however, are significant and include infection, hepati¬ 
tis, destruction of transfused cells, allergic reaction, 

fever, and progressive iron overload. 
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New and future therapies 
There has been an explosion of new therapeutic ap¬ 

proaches to sickle-cell disease. Increasing the level of 
fetal blood in patients has become a major focus of 

experimental treatment. As noted previously, the fetus 

with sickle-cell disease is totally asymptomatic because 
the predominant form of blood is fetal blood, which 

does not sickle. After birth, the body stops making 
fetal blood and begins to make sickle blood. Once the 

sickle blood has risen to a significant level, symptoms 

begin. The affected infant has the genetic material to 
continue to make large amounts of fetal blood; these 
controlling genes, however, become dormant. 

Chemotherapy is now available that may reactivate 
dormant genes and increase the sickle-cell patient’s 

level of fetal blood. The production of increased fetal 
blood would improve the anemia and decrease sick¬ 
ling. Preliminary data suggest that such a treatment 

approach may be of major clinical benefit. Unfortu¬ 
nately, the experimental drugs now available that can 
accomplish this are mainly cytotoxic agents used in 

cancer treatment, which have significant side effects. 
Hydroxyurea is the safest and most widely used ex¬ 

perimental cytotoxic drug available to increase sickle¬ 
cell patients’ fetal blood level. However, there are side 

A 27-year-old who suffers from sickle-cell disease and has 

had several potentially fatal crises undergoes a transfusion. 

After blood is removed with a syringe, he is rehydrated with 

saline solution and packed red blood cells. 

Rich Frishman 

effects with this medication, which is taken orally; 

these include lowering of the patient’s blood counts, 
potential liver damage, and a small but increased risk 

of malignancy. Research is now under way to develop 

new drugs that can increase the fetal blood level 

without the serious side effects associated with cyto¬ 
toxic agents. 

Bone marrow transplantation may be a therapeutic 

treatment for sickle-cell patients in the future. A few 
children with sickle-cell anemia have been cured of 

their disease as a result of bone marrow transplan¬ 

tation. However, this form of treatment is unlikely to 

become a major therapeutic option until its safety im¬ 
proves significantly. 

Another therapeutic approach aims to decrease the 
sickling of red blood cells by increasing the amount of 

water within the sickle cell, which dilutes the effects of 

sickle hemoglobin and improves the red cell’s life-span. 
One way of accomplishing this has been to make the 

red cell membrane more permeable to water by giving 

patients a drug of the calcium-channel-blocking class 
known as Cetiedil. This agent has been used in Europe 

as a local anesthetic. Preliminary research suggests 
that it may have a role in improving the clinical course 
of sickle-cell disease. 

Another research initiative in which there has been 

recent progress is in the development of an animal 

model for sickle-cell disease. Genetically engineered 

mice are being bred with clinical profiles closely re¬ 
sembling the human disease; the hybrid mice may 
prove useful in tests of new antisickling drugs and 
genetic therapies. 

Perhaps the greatest hope for the future treatment 
of sickle-cell disease is gene therapy. In gene therapy 

the genetic defect is corrected by insertion of a normal 
gene into the patient’s tissue. Linking the gene that 

is to be transplanted to benign viruses (accomplished 
by genetic engineering techniques) enables the normal 

gene to be carried into the DNA of the affected tis¬ 
sue. Presently, such gene transfers are being done in 
animal models. A serious hurdle that must be over¬ 

come before gene therapy can be a viable option for 
patients is ensuring that the transferred gene is inte¬ 

grated into the correct genetic material and expresses 
its product—normal hemoglobin—appropriately. Gene 

therapy presently raises numerous ethical and safety 
questions that must be addressed before the treat¬ 

ment is undertaken to cure sickle-cell disease in hu¬ 
man patients. 

—Elliott P. Vichinsky, M.D. 

Sleep Disorders 
The field of sleep disorders is a rapidly growing, multi¬ 
disciplinary, specialized area of patient care. Prior to 

1979 the various forms of sleep difficulties that occur 
had not been well defined, nor were there recog- 
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nized guidelines for their treatment. Within the decade 

that followed, a whole new clinical field was defined, 

and specialized centers for patient evaluation and 

treatment were established in most major hospitals. 

Disorders are evaluated in sleep laboratories, where 

it is possible to monitor patients’ sleep states. In a 

test called a polysomnogram, electrodes are attached 

to various parts of the body to produce records of 

the patient’s heart activity, breathing effort, airflow 

through the nose and mouth, blood oxygen saturation, 

electrical activity in the brain, leg movements, and eye 

movements. Such recordings are taken while the pa¬ 

tient is asleep for six to eight hours in a setting that is 

as nearly normal as possible. 

Sleep disorders themselves, of course, are not new. 

Gilbert and Sullivan described the horrors of insomnia 

in the patter song from lolanthe: “When you’re lying 

awake with a dismal headache, and repose is taboo’d 

by anxiety. . Charles Dickens described another kind 

of problem, sleep apnea, in his portrayal of the sleepy 

fat boy, Joe, in the The Pickwick Papers; Shakespeare 

created the sleepwalker Lady Macbeth; and many an 

author has produced a fear-inspiring tale based on his 

or her own real-life nightmares—Mary Wollstonecraft 

Shelley, for example, created Frankenstein. 
Once the public learned of the existence of the 

specialized sleep centers, the demand for the services 

they can provide rose sharply—in fact, faster than 

there were trained professionals able to diagnose and 

treat them. Fortunately, this problem is now being 

remedied by the development of training programs for 

physicians and clinical psychologists who specialize in 

the care of sleep disorders. 

The range of sleep problems 

The disorders themselves are classed into four major 

groups: (1) disorders of initiating and maintaining sleep 

(the insomnias); (2) disorders of excessive somnolence 

(the inability to maintain daytime wakefulness); (3) dis¬ 

orders of the sleep-wake cycle (problems of sleep 

timing due to shift work, long-distance air travel, etc.); 

and (4) the dyssomnias (behaviors intruding into sleep, 

such as sleepwalking). Within each of these four broad 

descriptive categories are a number of specific disor¬ 

ders with varying underlying causes. Some of these 

are physical in nature, such as pain that can disrupt a 

night’s sleep; some are psychological; and many are a 

mixture of the two. 
Sleep is a time of profound change from normal 

waking life, both physiologically and psychologically. 

Further, within sleep itself there are regular cycles of 

change: periods of low activity alternating with periods 

of high activity. Periods of the peaceful-looking rest of 

deep sleep, called non-rapid eye movement (NREM) 

sleep, which last from 70 to 90 minutes, change to 
periods of muscle paralysis and hallucinatory activity 

of dreaming sleep, known as REM, or rapid eye move¬ 

ment, sleep, which last from 5 to 15 minutes. What 

is more, sleep is a time when Murphy’s Law holds: 

anything that can go wrong will. 

What goes wrong may be in the sleep mechanism 

itself. It may fail to turn on when the individual wants 

to sleep, or it may fail to stay on long enough for 

a good night of rest. The wrong stage of sleep may 

occur at the beginning of the night or it may occur 

at the end of the night. There may be a problem of 

switching between the two main types of sleep, from 

NREM to REM sleep, resulting in partial arousals dur¬ 

ing which some abnormal behaviors can take place 

(e.g., sleepwalking or night terrors). Sometimes the 

problem is specific to one stage of sleep. For exam¬ 

ple, recently a new disorder has been described that 

occurs within the REM-sleep stage when the muscle 

paralysis that ordinarily accompanies dreaming is not 

complete. When this occurs it is possible for sleepers 

to get up and act out their dreams, sometimes with 

disturbing consequences. 

Sleep disorders can be caused by physiological 

changes brought about by sleep itself. When the mus¬ 
cles that hold the upper airway open relax too much, 

Brain waves and eye movements are monitored in a 

study investigating the connection between depression and 

dreaming. The microphone is used to record the subject’s 

dreams when she is awakened during REM sleep. 

Rush-Presbyterian-St. Luke's Medical Center 



Rush-Presbyterian-St. Luke's Medical Center 

A sleep specialist applies an electric stimulator to a patient’s 

leg muscles to ease leg twitching. People who suffer from 

periodic movements of sleep, which can cause multiple 

arousals during the night, often are prevented from getting 

the restful, sound sleep they need. 

they can cause obstruction that interrupts breathing. 
Sleep is not beneficial when one cannot breathe as a 

result. 
Sometimes sleep problems are a consequence of 

not letting go of waking-life troubles. It is well es¬ 
tablished that those persons who have not dealt ad¬ 
equately with the daytime dilemmas and difficulties 
that beset them find that their anxieties linger into the 

night, and frequently they are unable to get a restful 

night of sleep. 
Presently there are over 60 distinct sleep disorders 

that affect all age groups, ranging from the sleep- 
related head banging of the young child to the frag¬ 
mentation of sleep and confusional nocturnal episodes 
of those with senile psychoses. Understanding what 

causes these difficulties has proved to be complex. 

Snoring and apnea: new insights 

Snoring, which seems as if it should be one of the sim¬ 

plest of sleep problems, illustrates just how complex 
these problems can be. In fact, a key question is: Who 
is the patient? Is it the wife who complains she cannot 
sleep because of her husband’s noisy breathing or the 

husband whose respiration is partially compromised in 

sleep? Sleeping arrangements of couples are usually 

close, and this physical proximity that fosters intimacy 

is important for the preservation of the marriage. When 

one spouse snores—most often it is the husband— 

this frequently leads to sleeping in separate bedrooms, 
which in turn brings on other feelings of dissatisfaction 

with the relationship. The wife may insist that the hus¬ 

band’s sleep troubles be treated before she returns 

to the marriage bed, while he may deny he has any 

difficulty at all. He claims that he sleeps very well and 
that it is her light, easily fragmented sleep that is the 
problem that needs to be addressed. Snoring, then, 

is a physical problem, a marital problem, and may 

be also the cause of a second sleep disorder—the 

spouse’s insomnia. 
Snoring, as indicated above, is most commonly a 

male disorder; it can begin in early childhood. It has 

been estimated that 20% of men under 40 and 70% 

of men over 40 snore heavily. Women are usually not 
snorers until they pass through menopause in their late 

forties or early fifties. The reasons women start snor¬ 

ing at this time in life are not well understood; there 
is, however, speculation that the female hormones (in 

particular, progesterone) have a preventive effect on 

snoring. Thus, the marked decline of hormone levels at 

menopause may contribute to snoring’s onset. Weight 
gain, which is known to increase the likelihood of 

snoring, is also common in women after menopause. 

Snoring is sometimes due to a structural defect, 
such as a deviated nasal septum or a narrow throat, 

or to a dynamic factor like the relaxation of the 
muscles holding the tongue forward. Such habits as 

sleeping on the back or drinking alcoholic beverages 
before bedtime can exacerbate structural or dynamic 

factors. When a significant weight gain combines with 
a structural or a dynamic defect, a full-blown sleep 
disorder may emerge. First, the snoring escalates in 

loudness, and then it is followed by episodes of com¬ 
plete obstruction when no breathing takes place for 10 

seconds or more despite vigorous efforts of the chest. 
These pauses are called apneas, and the condition is 

known as sleep apnea syndrome. For this subgroup 
of chronic snorers, the condition poses a significant 
health risk. 

The diagnosis of sleep apnea syndrome must be 

made with the help of sleep-laboratory recordings 
showing episodes of respiratory pausing that occur at 
a rate of more than five per hour of sleep. In some pa¬ 

tients this rate can be as high as 100 per hour. When 
the condition is severe, not only is there a nighttime 

problem because the affected person must wake up 

to break out of the obstructed episode many times but 
there is also a daytime problem—difficulty remaining 
awake during the following day. Sleep apnea patients 
often fall asleep while driving, at work, while watching 
television, or during any other sedentary time. These 
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symptoms come on so gradually that they may not 

be recognized as anything more than fatigue. Usually 

the connection between the nocturnal snoring and the 

daytime sleepiness is not apparent to the affected 

individual or to others. 

Snorers and their spouses need to be treated as a 

couple. A patient who has sleep apnea at night will 

often have little energy to engage in family life. The 

wife needs to be counseled to help her understand the 

problem and to get her to participate in the treatment 

plan. This is particularly true if the snorer is obese 

and needs to change his diet and be encouraged and 

supported in an exercise program. 

An estimated 4 million to 10 million Americans (1- 

4% of the population) are thought to be affected by 

sleep apnea. Snoring is considerably more prevalent— 

as many as 45% of people snore at some time, and 

as many as 25% are chronic snorers. Because snoring 

is a prelude to apnea, it should not be ignored; it may 

be an important warning sign. 

Treatments for both conditions range from surgery 

that removes obstructions or excess tissue in the nose 

or throat to exercises that improve the tone of the 

tongue and throat muscles to weight-loss programs. 

There are also many devices that have been developed 

to help overcome the noisy breathing. Some of these 

are dental appliances worn during sleep. One device 

holds the tongue taut in a forward position to keep it 

from falling backward and thus obstructing the airway 

when the patient relaxes into sleep. Another holds the 

jaw forward to increase the room at the back of the 

A man who suffers from sleep apnea syndrome wears a 

nasal continuous positive airway pressure device that 

administers pressurized air through his nose and upper 

airway while he sleeps. The treatment helps him breathe 

normally and reduces snoring. 

airway. There is also a palate lifter that holds the soft 

palate firmly to keep it from vibrating. Other devices 

train patients to avoid sleeping on their backs. One 

is a beeper that is worn on the torso and sounds to 

warn the patient to turn over onto his or her side. 

Many sleep apneic patients and snorers are entirely 

relieved of their problems by sleeping in the lateral po¬ 

sition (on either side). Another, more inventive, device 

that accomplishes the same thing is a nightshirt with 

a vertical pocket on the back that holds four tennis 

balls. This, too, trains the patient to sleep only in the 
lateral position. 

All of the above devices are helpful for some pa¬ 

tients. However, when snoring and apnea are severe, 

the treatment that has become standard is nasal 

continuous positive airway pressure, or CPAP. This 

therapy utilizes equipment consisting of a mask that 

is worn over the nose and has a hose connected to a 

compressor; the latter pumps room air under variable 

levels of pressure, which is inhaled by the sleeper to 

keep the throat muscles from collapsing. This treat¬ 

ment is highly successful and is often used as an 

interim treatment while the patient is losing weight, 

exercising to increase muscle tone, or learning a new 

sleep position. 

Insomnia: psychological and physical causes 

Snoring is probably the most common of the prob¬ 

lems seen at the specialized sleep centers but not 

the most frequently heard complaint that patients take 

to their physician. Insomnia, without doubt, holds that 

position, with an estimated 15 to 30% of the adult 

population affected at some time in their lives. Com¬ 

monly those suffering from inadequate amounts of 
or poor-quality sleep medicate themselves with herbal 

teas, over-the-counter preparations, or alcohol. Those 

who complain to their physician may be given a short¬ 

acting benzodiazepine such as temazepam (Restoril) 

or lorazepam (Ativan) or an antidepressant such as 

amitriptyline (Elavil). Or they may be told to take a 

vacation. The medications usually give some tempo¬ 

rary relief and are appropriate for only very short-term 
troubles. Other approaches include muscle-relaxation 

training to calm the body, visualization techniques to 

prevent the excessive worry common in insomnia, 
and psychotherapy to retrain patients in handling their 

waking tensions more appropriately. 
There are many reasons for an inability to fall asleep 

or stay asleep long enough to wake refreshed. A 

physical problem that is subtle and can be difficult 

to diagnose is called periodic movements of sleep, in 
which there is rhythmic twitching of the feet and legs 

that prevents sound sleep and may result in multiple 

arousals. It is sometimes preceded by restless leg or 
restless limb syndrome. Persons suffering from this 

disorder are fatigued during the day but are unaware 

of their sleep problem and thus of the cause of their 

Mayo Clinic Health Letter, Rochester, Minnesota 
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tiredness. To identify the problem it is usually neces¬ 
sary to monitor their sleep in a sleep laboratory. 

One method that has been used as a treatment for 

leg twitching is the stimulation of the legs before sleep 
by an electric stimulator; this appears to tire the spe¬ 

cific muscles of the legs so that they remain calm dur¬ 

ing sleep. Some patients are treated with the muscle- 
relaxing drug clonazepam (Klonopin), which does not 

stop the twitching but tends to enable patients to 
sleep through the night without being roused by their 

leg movements. 

Sleep-wake cycle disturbances 

Another problem that is at the root of poor sleep for 

some patients is a dysfunction in the basic biological 

rhythms that underlie the sleep-wake cycle. The most 
important of these is the body temperature cycle. This 
rhythm keeps body temperature high during the day, 

when physical activity is high, and low during the 

night, when activity is reduced. At night the body’s 
temperature normally drops by one to two degrees 

Celsius (two to three degrees Fahrenheit). Alertness 
cycles coincide with body temperature variations. In 

some people the nighttime drop in temperature is too 
small at sleep onset, and the temperature remains 
higher than normal during the whole sleep period. This 

results in a lighter, more easily disrupted sleep. 
An effective treatment for many who have this 

problem is to take a very hot bath two hours before 
bedtime. The hot bath drives the body temperature 
up, which then forces the body’s internal regulating 
mechanism to reduce the temperature to lower than 

normal levels. Falling asleep while one’s temperature 
is in the process of being adjusted lower will usually 

result in a deeper and more stable sleep. 
There are other sleep-wake cycle disturbances as¬ 

sociated with shift work, jet-plane travel across time 
zones, or times when, for example, students skip 

nights of sleep and then “sleep in” to recover. Any 
of these situations can affect the basic body rhythm, 
with the result that sleep is delayed until very late and 
waking up at the usual time in the morning becomes 

very difficult. This condition is known as phase delay. 
Sleeping medications to hasten sleep onset are not 
the appropriate solution because they do not correct 
the underlying problem. Two approaches are generally 
helpful in these cases. 

One is a program called chronotherapy, which pro¬ 

gressively delays sleep and wake times by two hours 
each night. In this way the sleep cycle is adjusted until 
the desired times are reached. This takes up to 10 
days to complete and requires strong motivation on 
the part of the patient. Chronotherapy has been used 
with those who work on varying shifts—from days to 

evenings to all-night shifts. 
Another technique for helping those with sleep- 

wake rhythm problems takes advantage of the fact 

Cathy Melloan 

Air travel across time zones upsets the human circadian 

pacemaker, causing disruption of the sleep-wake cycle. 

New research is showing that exposure to bright lights can 

help those who suffer from jet lag by resetting the body’s 

biological clock. 

that humans are light sensitive. Sitting near bright 

lights that mimic the full spectrum of sunlight for an 
hour in the morning helps set the internal clock back 

so that earlier timing for sleep is possible. Getting up 
and taking an early morning walk may do the same 

thing for those who live in a sunny climate. 
The opposite rhythm problem of being phase de¬ 

layed is to be phase advanced. Phase-advanced pa¬ 

tients are too sleepy too early in the evening and wake 
up too early in the morning. Many elderly patients have 

this problem. This can be treated by the use of bright 
lights in the early evening hours and the wearing of 
eyeshades to block morning light. 

The usefulness of bright lights for resetting the hu¬ 
man circadian pacemaker (the body clock that primes 

the human body for restful sleep at night and peak per¬ 
formance during the day) is currently being explored 
for people who suffer from seasonal affective disorder 

(SAD). Apparently, these people become depressed in 
response to the reduction of daylight in the autumn 

and winter months. The application of this work to 
helping persons who are suffering from jet lag after 
international travel or who have difficulty sleeping after 

changes in work shifts seems very promising. In re¬ 

cently reported experiments, researchers successfully 
reset the biological clocks in human subjects by expos- 
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ing them to five hours of bright light; after three cycles 

of exposure, their circadian pacemakers were reset by 

up to 12 hours. In essence the brain is “tricked” into 

believing it is daytime no matter what the actual time 

is. Intensity of lighting and timing were apparently the 

keys to the experiment’s success. 

Depression and dreaming 

The most common of the underlying problems that 

contribute to poor sleep are anxiety and depression. 

Depression affects waking life as well as sleep and 

comprises many psychological and physical symptoms. 

Most patients who suffer from depressive disorders 

also complain of short and unrefreshing sleep. This 

sleep disturbance has some unique properties that 

differ from the characteristics that are typical of other 

poor sleepers. One feature of depression-related sleep 

dysfunction is that the time between falling asleep and 

beginning the first dream period is reduced. The first 

sleep cycle, therefore, is much shorter than normal— 

usually by one-third to one-half. Another difference is 

in the length of this first period of REM sleep, which 

is often longer than normal and may even be double 

in length. Even the rapid eye movements are affected; 

they occur in dense bursts of activity followed by quiet 

periods. These REM differences have suggested to 

sleep researchers that there may be some malfunction 

in the psychology of the dream as well. 
Dreaming has remained an area of mystery because 

of the difficulty most people have in remembering 

this material. However, in sleep laboratories polygraph 

recordings can be made of a patient’s brain waves, 

respiration, muscle activity of the chin and legs, and 

movements of the eyes. Once the REM sleep is over 

and NREM sleep begins again, the memory of the 

dream is likely to disappear completely. When people 

are awakened in the sleep laboratory during their REM 

sleep, there is very little loss of the memory of the 

dream. Typically from three to five dreams can be 

retrieved each night with this technique, and the tech¬ 

nique has made it possible to compare the dreams 

of the depressed with those of persons not suffering 

from depression. 
Recent work has shown that the dreams of de¬ 

pressed persons do have unique properties, which 

provides sleep researchers with insights into the night¬ 

time psychology of depression and also helps explain 

why the morning mood of the depressed patient typi¬ 

cally is so low upon awakening. Studies of the dreams 

of those who are going through or recently have been 

through periods of unusual stress reveal that there is 

commonly a process of searching through earlier mem¬ 

ories that occurs in the minds of these people during 

sleep. This is seen in people who have experienced 

natural disasters, in victims of criminal assaults such 
as rape or kidnapping, in those facing major surgery 

or going through bereavement, or at any other time of 

heightened emotion. The search through earlier mem¬ 

ories may produce dream scenarios that are useful in 

working things through or disastrous in reemphasizing 

the individual’s helplessness Which of these patterns 

the dreams follow seems to depend on the individual's 

personal history of successful coping in the past. 

Whether helpful or troubled, dreams provide im¬ 

portant information on the structure of the emotional 

memory system unique to that individual. This can be 

very useful to the clinician working with the depressed 

patient. Dreams allow a therapist to work more quickly 

and with greater assurance in addressing the patient’s 

difficulties in coping with overwhelming stress. Patients 

can usually understand and accept the dream material 

as being their own views of their problem better than 

they can accept a therapist’s view of their troubles. 

Dream therapy, which has been out of fashion for 

several decades, is beginning to come back into use 

now that dreams can be retrieved more reliably in the 
sleep laboratory. 

Sleepwalking and acts of violence 

Other sleep-related problems presently receiving spe¬ 

cial attention are somnambulism (sleepwalking) and 

night terrors—the so-called behavior disorders of 

sleep. Both are relatively common in young children, 

although they occur in adults as well. 

Recently there have been several reported cases 
of acts of violence, even murder, taking place during 

sleepwalking episodes. Although it is hard to be sure 

after the fact, the persons who have been examined 

by sleep experts have been found to be profoundly 

deep sleepers who experience arousals into some kind 
of confusional state during which they believe they are 

being attacked and must defend themselves or a loved 

one. Thus, they lash out without being fully awake. 

Some of these persons have done severe bodily dam¬ 

age to themselves and to others while in this kind 

of active dreamlike state—usually without having any 

memory of these events the following morning. In the 

cases of murder, the question has been raised: Was 

the crime an act for which the murderer is “not guilty by 

reason of insanity”? Or is the individual guilty despite 

the inability to recall the act or have any motivation for 

the attack in the waking state? 
As better understanding of and better means to di¬ 

agnose sleep-related problems have accrued, the field 

of sleep disorders has become faced with new legal 

and ethical issues. Sleep is a system designed for 
the mind’s and the body’s rest and recuperation. It 

is, however, vulnerable to many kinds of disruption— 

some transient, some persistent, some benign, and 

some even lethal. The public should be aware of what 
these disorders are. For sleep to be restored to its 

proper state of functioning, the problems need spe¬ 

cial attention. 
—Rosalind D. Cartwright, Ph.D. 
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Four Months in a Cave: 
Experiment in Chronobiology 
by Joseph Degioanni, M.D., Ph.D. 

At noon on May 23, 1989, in Carlsbad, N.M., a crowd 

of reporters and photographers gathered around an 

opening in the ground, waiting to catch the first glimpse 
of a woman who had just participated in a most un¬ 

usual scientific experiment. Some of them may have 
been surprised by the sight of a slender, unprepos¬ 
sessing young woman, blinking in the bright sunlight 

as she emerged from the underground habitat in which 
she had just spent 131 days. The woman, Stefania 
Follini, was not a veteran scientific investigator but 

rather an adventurous 27-year-old from Ancona, Italy. 
Follini, an interior designer by profession and also a 

brown belt in judo, had volunteered for this mission. 
The experiment—in which Follini surpassed the pre¬ 
vious record for time spent by a woman in “timeless 

isolation” by 31 days—represented the culmination of 
many months’ work on the part of an international 

group of scientists. 
The timeless isolation project was conceived by an 

organization called Pioneer Frontier Explorations and 

Researches, based in Ancona. Its members—psychol¬ 
ogists, physicians, geologists, engineers, and other 
research scientists—share an interest in the burgeon¬ 

ing science of chronobiology, the study of biological 
rhythms and the mechanisms that govern them. The 

Pioneer group’s main purpose is to investigate the 
effects on human health and functioning of solitary 
existence in “clockless” environments. The head of 
the group, Maurizio Montalbini, a clinical psychologist, 
holds the world record for timeless isolation; in 1986- 
87 he remained alone in the Frasassi Cave (near An¬ 

cona) for 210 days. 
In November 1988 Montalbini and two of the other 

Pioneer scientists traveled to the U.S. to begin making 
plans for the project involving Follini. They had gained 
the attention of this author, who is a medical officer at 
the Johnson Space Center of the National Aeronautics 
and Space Administration (NASA) in Houston, Texas, 

and had been investigating the effects on astronauts 
of extended-duration space missions. A collaboration 
ensued in the experiment at Carlsbad, which the Ital¬ 
ians dubbed Frontiera Donna (“Pioneer Woman”). 

A great many other people also lent their support to 
this unique project. It should be pointed out that the 
invaluable help provided by individual scientists was 
not in connection with or financially supported by the 

institutions with which they are affiliated; their involve¬ 

ment in this experiment was on a strictly personal and 
voluntary basis. 

Studying biological rhythms 

Chronobiology as a science truly began in the 20th 
century, when scientists became generally aware of 

biological rhythmicity. Since the late 1940s reports on 
the subject have been produced at an almost expo¬ 

nential rate. Experimental designs have involved all 
types of species—plant and animal—and have been 

conducted at all levels—organ, cellular, and biochem¬ 

ical. Chronobiologists have investigated the flowering 
of the Chinese bamboo (Phyllostachys bambusoides), 

the effect of light on immune function in rats, and the 
rhythms of the production of the hormone melatonin 

and its precursors in the pineal gland of humans. Impor¬ 
tant applications have come out of this research—light 

treatment for human fatigue and depression, biorhyth- 
mically structured schedules for the administration of 

chemotherapy to cancer patients, and the identification 

of the phenomenon of morning hypercoagulability (an 
acceleration in the normal process of blood clotting), 

which correlates with the peak incidence of strokes 
and heart attacks in the early morning hours. 

Other experiments have been designed to investi¬ 

gate the effects on humans of alterations in the social 
environment. With the help of volunteer subjects, re¬ 

searchers succeeded in modifying natural biological 
rhythms such as the sleep-wake cycle and the cycle 
of melatonin production. Attempts were made to cor¬ 

relate these changes with the subjects’ moods and 
their performance of various tasks. Institutions with 
an interest in the effects of confinement and isolation 
on their personnel—among them, the U.S. Navy and 

NASA—have collaborated in such experiments. 

Few experiments, however, have focused on the 
chronobiological experience of individuals confined for 
prolonged periods (three months or longer) in a con¬ 

stant environment. Those who have carried out work 

in this area include Jack Findley, a psychologist at 
the University of Maryland, who pioneered such an 
effort in 1963, and two French researchers, Michel 

Siffre and Jean-Claude Dumas, who have organized a 
series of underground isolation experiments over the 
past 25 years. 
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On May 23, 1989, a triumphant Stefania Follini emerges 

into the brilliant New Mexico sunlight from the underground 

habitat in which she had spent 131 days participating in a 

human isolation experiment. 

The cave: a “natural” for human isolation 
There are many advantages to underground or cave 

experiments. From a scientific point of view, the cave 

environment is reliably constant (even the air tempera¬ 

ture does not fluctuate perceptibly); total isolation from 

the surface environment can be promptly achieved; 

and monitoring of the subjects is relatively easy. From 

a budgetary point of view, the cave is far less ex¬ 

pensive than construction of an artificial environment 

would be and, furthermore, it has a popular appeal 

that typically attracts news media interest. In fact, 

such publicity has, over the years, provided a substan¬ 

tial subsidy to the funding of cave experiments. An 

important consideration of the Pioneer Woman project 

was that a long-duration isolation experiment would 

be more likely to succeed in a natural setting than in 

an artificial one. The theory behind this approach is 

simple; it is presumed that human beings feel more at 

ease in natural surroundings, whereas artificial envi¬ 

ronments may be psychologically harsh and would not 

be well tolerated over extended periods of time. 
The NASA connection to the cave experiments 

dates back to a 1972 experiment by Siffre, a speleolo¬ 

gist and expert in human chronobiology; Siffre had re¬ 

mained in isolation in an underground habitat in Texas 

for six months. NASA provided Siffre’s meals; the 

agency was interested in developing food that would 

be palatable to an individual essentially simulating a 
six-months’ space voyage 

Choosing subject and site 

Stefania Follini—the “pioneer woman” of the exper¬ 

iment—was primarily interested in surpassing the 

record for timeless isolation by a woman, which had 

been established in 1988 by Veronique LeGuen, an 

underwater speleologist, who had remained for 100 

days in a cave in southern France. Volunteers for 

the experiment had first been recruited by advertise¬ 

ment in Italian newspapers. The field was narrowed 

to about 12, who were then subjected to a battery 

of psychological tests, a thorough medical checkup, 

and a series of interviews. The investigators wanted 

to make certain they would have a subject who was 

physically healthy and had no psychiatric problems. In 
addition, each was taken to the Frasassi Cave in Italy, 

left alone, and told that someone would return to fetch 

him or her in a given period of time; it was felt that 

candidates’ responses to this particular stress would 
be especially revealing. In the end, Follini was chosen 

over the others primarily because of her extremely high 

level of motivation—considered by the researchers to 

be an essential factor. She had read of Montalbini’s 

research and was eager, interested, and determined 
to succeed. 

Lost Cave in New Mexico had been selected by 

Montalbini during his November 1988 trip with the as¬ 

sistance of Ron Kerbo of the U.S. National Parks Ser¬ 

vice. Kerbo, a cave expert assigned to the Carlsbad 

Caverns National Park, was already familiar with Mon¬ 

talbini’s work and had participated in Siffre’s Texas 

cave study. A cave in the town of Carlsbad, outside 

the park itself and away from the tourist traffic, was 

selected. It satisfied the primary criteria of being totally 

soundproof and providing a comfortable, “shirt-sleeve” 

environment (in temperature and humidity). It was also 
free from bats, and the radon level was acceptably 

low. The cavern itself is shallow, the floor being about 

9 to 12 m (30 to 40 ft) from the surface; it is about 23 

m (75 ft) wide and 91 m (300 ft) long. 

The Pioneer group brought their own personnel and 

engineers to build the 9-sq m (100-sq ft) Plexiglas and 

plywood habitat that Follini would occupy. The habitat 
was set against the far end wall of the rocky cavern. 

The city of Carlsbad was immensely supportive of the 
project and assisted the Italian visitors by supplying 

the trailers from which they monitored the experiment 

as well as extra electrical and communication lines. 

(The city council gave Montalbini a plaque and Follini 
the city’s keys!) The Italian research team worked 

frantically with a very small budget to put the various 

components of the investigation into working order. 
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Monitoring mind and body 
Before the experiment began, the aid of Franz Hal- 
berg, who is director of the Chronobiology Laborato¬ 
ries at the University of Minnesota, was enlisted to 
handle the bulk of the chronobiology analyses. Hal- 
berg is probably the world’s preeminent authority on 
biological rhythms. In fact, it was he who coined the 
term circadian (meaning “a period of about 24 hours"). 
The automatic, continuous monitoring of Fellini’s blood 
pressure was started about two weeks prior to Jan¬ 
uary 13, the day she entered the cave. This was the 
first time an experiment had undertaken to measure a 
free-running blood pressure rhythm. (A rhythm is free 
running when it drifts independent of the environmental 
and social cues to which one is constantly subjected 
in everyday life.) 

The equipment and protocol necessary to conduct 
an ongoing monitoring of Follini’s immune system dur¬ 
ing the isolation was provided by Gerald Sonnenfeld, 
an immunologist from the University of Louisville, Ky., 
in collaboration with John Measel of the Arlington 
(Texas) Cancer Center; Michael Loken of the Becton 
Dickinson Monoclonal Center, Mountain View, Calif.; 
and Gerald Taylor of NASA. This protocol required 
some complicated logistics because blood samples 
had to be analyzed within 24 hours of drawing. Foliini 
had learned under a physician’s guidance how to draw 
her own blood. A 61 -m (200-ft)-long, 15-cm (6-in)- 
diameter plastic pipeline was set up to deliver samples 
from the cavern to the surface. A total of 10 blood 
samples were drawn for this study, including both 
preisolation and postisolation specimens. These were 
then shipped for analysis at the three centers—the 
University of Louisville, the Arlington Cancer Center, 
and the Becton Dickinson Center. 

Electroencephalographic (EEG) equipment, which 
had been deemed extremely important, was difficult 
to come by without appropriate funding. Finally, only 
two weeks prior to the experiment, the research team 
obtained help from a group of scientists headed by 
Jon DeFrance, a neurophysiologist at the University of 
Texas Health Science Center at Houston. DeFrance 
had been developing a program to correlate behav¬ 
ioral performance with cognitive evoked potentials— 
that is, electrical activity produced by the brain in the 
presence of an attention or memory task. 

The electrical component that was of most interest 
to the researchers was the P300 evoked potential, 
so called because it occurs about 300 milliseconds 
after the stimulus to the brain and it is a positive (P) 
electrical signal. The strength and distribution of the 
P300 evoked potential can be correlated clinically with 
certain mental dysfunctions, including attention deficit 
problems (i.e., difficulties in concentrating). Addition¬ 
ally, when administered with a battery of computer 
tests, the technique can provide an index of the 
amount of effort expended by the brain in completing 
these tests. 

DeFrance and his associate Chris Hymel trans¬ 
ported the computer equipment to New Mexico just 
two days prior to the start of the isolation. Several 
dedicated people worked to set up the evoked po¬ 
tential hardware in the cave. Unfortunately, owing to 
a series of technical problems, an adequate signal 
was never obtained, and the researchers had to be 
satisfied with standard EEGs recorded during Follini’s 
sleep. However, they were able to perform the P300 
studies shortly after Foliini returned to the surface and 
again six months later when she returned to the U.S. 
for follow-up tests. 

Foil ini’s Plexiglas and 

plywood habitat was set into a 

rocky cavern about 10 meters 

(33 feet) belowground. The 

computer terminal was her 

only means of communicating 

with the outside world. She 

spent her days reading 200 

of the 400 books she had 
with her, playing her guitar, 

studying English, and writing 

in her diary—and, in the 

process, she lost considerable 

track of the time; when she 

emerged late in May, she 

believed it was about the 

end of March. 

Thomas Ives 



Before, during, and after the experiment, Follini was 
also required to complete a battery of tests, given by a 
portable computer called the automated portable test 
system (APTS), which consists of 21 tasks that ad¬ 
dress aspects of human performance such as reaction 
time, memory, and accuracy of response. The APTS 
has been used in assessing performance decrements 
in subjects who have taken anti-motion-sickness drugs 
(used—or for potential use—in spaceflight), in subjects 
deprived of oxygen in altitude chamber testing, and in 
other NASA studies. A battery of 11 tests was cho¬ 
sen for the Lost Cave experiment. Each battery took 
approximately 45 minutes to administer, and Follini did 
the testing 53 times during the isolation period. 

An investigator from the University of Ancona, An¬ 
drea Galvagno, was particularly interested in moni¬ 
toring the depletion rate of the vitamin D stored by 
Follini’s bones. Normally, vitamin D is constantly re¬ 
plenished by diet and manufactured in the skin fol¬ 
lowing exposure to sunlight. In order to accomplish 
Galvagno’s objective, it was necessary that no vita¬ 
min D be supplied in Follini’s diet or in the spectrum 
of light to which she was exposed. Both of these 
requirements were achieved. It was felt that for this 
and other reasons, the subject’s bone mineral density 
should be measured at least prior to and after the 
isolation. With the assistance of Victor Schneider, a 
specialist in bone metabolism and a NASA investigator 
studying the demineralization of bone in microgravity, 
the research team obtained measurements of Follini’s 
total bone mineral density before and shortly after the 
experiment and again six months later. 

Passing the time 
How does one combat boredom, loneliness, and, ulti¬ 
mately, depression during such confinements? Montal- 
bini’s personal approach in the isolation experiments 
he has completed has been to rely on his own creative 
potential. For this reason, he chose not to structure 
Follini’s day with any rigid guidelines. She took with 
her 400 books, a guitar, a tape recorder with En¬ 
glish-language tapes, and a diary. She did not have 
any video or music tapes, which are felt to interfere 
with personal creativity. Being a vegetarian, she took 
plenty of cereals, legumes, dried fruits, and seaweed. 
Her only link to the surface was a table-top computer 
screen; all communications were transmitted by key¬ 
board. A buzzer sounded in the cave to signal her 
when people on the surface wished to communicate 
with her. When not directed to do tests, she studied 
English from the tapes, made all sorts of drawings, 
decorated her habitat extensively, and read about 200 
of her books. 

Two cameras monitored Follini constantly. One was 
situated about nine meters from the habitat and pro¬ 
vided a wide-angle view. Another was inside the habi¬ 
tat and transmitted a close-up picture. Follini could 

move out of field of the cameras by strolling beyond 
the wide-angle camera. The toilet facility was private. 
Waste was treated chemically and stored until removal 
from the cave at the end of the experiment. She did 
not have a shower or tub and washed herself with 
packaged towelettes. She had a small burner and 
fry pan to cook her own meals. Electric light in the 
cave was constant, as any alteration could trigger 
an unwanted biorhythm. She could, however, reduce 
the intensity of light in the habitat slightly when she 
went to sleep. 

Clockless existence 

Follini appeared to have a strong “internal clock” that 
did not deviate significantly from the normal 24-hour 
sleep-wake cycle until probably the second half of the 
isolation period. Later on, however, some of her sleep- 
wake cycles ranged as much as 40 hours in length. 
Her average “cave day” was 25 hours long. Thus, in 
their analysis of her sleep-wake cycle, the researchers 
recorded 122 cave days for the 131 actual days she 
spent in the cave. Her own perception of elapsed time 
was grossly out of line, as she estimated late March 
or early April to be the date just prior to termination of 
the isolation on May 23. 

In late March Halberg and his colleagues at the 
University of Minnesota Chronobiology Laboratories 
reported free-running blood pressure rhythms of about 
25 hours’ duration from the automatic blood pressure 
monitoring device Follini wore. They were puzzled by 
her free-running heart rate, which indicated a circasep- 
tan rhythm (circaseptan meaning “of about seven 
days”). Follini continued to wear the blood pressure 
monitor for several months after completion of the 
isolation. Halberg observed that the circaseptan heart 
rate persisted until resumption of her menses in mid- 
September. (Her menstrual periods had stopped about 
two weeks into the experiment.) After September 
her body rhythms were reestablished at precisely 24 
hours, and Halberg concluded that the longer cycles, 
or infradians—as exemplified in this instance in partic¬ 
ular by the length of time between menstrual cycles— 
may become dominant in conditions of social isolation 
and, indeed, may be responsible for lengthening other, 
shorter cycles (e.g., from 24 to 25 hours). 

Physical findings 
Follini lost weight during the isolation, from 51 kg (112 
lb) on January 13 to a low of 40 kg (88 lb) on May 17. 
Her appetite decreased, and she began eating less— 
despite the researchers’ admonitions. The APTS tests 
revealed no decrements in reaction time or accuracy 
of response. In mid-March DeFrance noticed that REM 
(rapid eye movement) sleep had begun to occur earlier 
in her sleep cycle, a symptom sometimes associated 
with depression. When questioned about her mood, 
she reported feeling fine and would not hear of early 
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termination of the experiment. Following her exuberant 
exit from the cave on May 23, however, she became 
more solemn in mood and withdrawn; a week later De- 
France obtained an image of the P300 visual evoked 
topographic map of her brain at the EEG laboratory 
of Gulf Pines Hospital in Houston. The result was 
consistent with the presence of an attention disorder. 
This finding was thought to correlate with the clini¬ 
cal picture of depression evident at that point. Bone- 
density measurements taken one week postisolation 
showed a significant calcium loss from the trabecular 
bone (lumbar spine) of about 8%, compared with the 
baseline established prior to isolation. 

Follini returned to normal life—that is, to her work 
and her environment in Ancona—after a several-month 
span of tours, press interviews, and appearances on 
talk shows in the U.S. and Italy. She regained the lost 
weight during that time. She returned to Houston from 
Italy in late November 1989 for one round of follow¬ 
up tests. A repeat bone scan showed a persistent 
8% loss in bone mineral density. However, since her 
menses had resumed just two months prior, the re¬ 
searchers felt that additional time should be allowed 
for possible recovery of bone density, and further bone 
scans were planned for the future. 

The P300 topographic map was recorded again 
in November, at the six-month interval. It showed a 
strong, healthy pattern, indicating complete resolution 
of the isolation-induced deficits. This finding also cor¬ 
related with Follini’s clinical condition; in mood and 
affect she had returned to her “normal,” outgoing self 
and had without difficulty resumed her social and pro¬ 
fessional lives. Additionally, she was eager to get back 
home, as she missed her new boyfriend in Ancona. 
Analysis of the samples taken by the immunologists is 
continuing; additional baseline samples were obtained 
in March 1990. Preliminary results demonstrate that 
there was a striking increase in the activity of certain 
cells vital to normal immune function—called natu¬ 
ral killer cells—throughout the isolation phase of the 
experiment. 

Conclusions from the Lost Cave experiment 

Follini’s willingness to collect physiological data allowed 
the investigators to probe uncharted territory in biolog¬ 
ical research. Although it is unlikely that an astronaut 
would ever be sent alone into outer space, Follini’s ex¬ 
perience has definite and serious implications for the 
future of efforts in the colonization of space. Perhaps 
more importantly, it offers a potential new arena of re¬ 
search for investigating human biological makeup and, 
ultimately, new insights into the various pathological 
processes that afflict all of humankind. 

Because the experiment was poorly designed to 
evaluate bone mineral loss, it is difficult to draw any 
firm conclusions from Follini’s significant loss of bone 
density. Probably the loss was a result of one or 

more factors, including weight loss, nutritive deficit, 
lack of estrogen due to cessation of menstruation, 
and physical inactivity. It is possible that a disruption 
in biorhythms may have so altered the production of 
hormones by the pituitary gland and ovaries as to lead 
to the cessation of menstruation. Another possibility 
is that depression induced an alteration in biorhythms. 
Whatever the cause, the significant bone-density loss 
and Follini’s ability to reincorporate calcium into her 
bones over the next few years will have definite impli¬ 
cations for the understanding of osteoporosis. It will 
also have implications for future astronauts on long 
interplanetary voyages, who will be subjected to micro¬ 
gravity-induced calcium loss during such flights. The 
massive increase in natural killer cell activity left many 
of the researchers puzzled but no less firm in their 
belief that the immune system is extremely sensitive 
to environmental factors. 

Follini’s experiment clearly demonstrated free- 
running rhythms in temperature and, for the first time, 
blood pressure and pulse. It is becoming apparent 
that this kind of alteration, or desynchronization, of 
various cardiovascular and metabolic activities is com¬ 
monly associated with unusual schedules (as might be 
imposed by the vagaries of activities in extraterres¬ 
trial space). Therefore, it would be interesting to find 
out to what extent such desynchronization correlates 
with adverse effects on both health and performance. 
It might be equally interesting to determine to what 
degree synchronization by a variety of environmental 
influences is desirable for optimal performance and 
maintenance of health. 

It would appear that human tolerance to free-running 
biological rhythms as elicited in isolation experiments 
is highly individual and variable. Just as some peo¬ 
ple cope with shift work successfully, others develop 
insomnia, depression, and alcohol dependence. Some 
authorities believe that a factor in selection of a crew for 
a mission to Mars should be tolerance to free-running 
biological rhythms. Scientists do not yet know what 
role desynchronization plays in the many physiological 
changes—musculoskeletal, cardiovascular, neurologi¬ 
cal—that occur in the microgravity of spaceflight. The 
Pioneer Woman project certainly demonstrated that 
desynchronization may play a significant role in the 
alteration of metabolic, immunologic, and neurological 
functioning. 

This experiment and other single-person isolation 
studies have yielded “pure” data on biological rhythms; 
by contrast, group isolation studies add the dimension 
of intrapersonal dynamics, which have quite different 
results. At this point very little is known about so-called 
social chronobiology; its significance, however, is likely 
to be important in crew selection for and performance 
potential during long-duration space missions. Clearly 
there is considerably more to be learned from both 
single and group social isolation studies in the future. 
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Surgery 

Surgery 
‘The higher technology, of which we are so proud, is 

aimed largely at the salvation of patients who have 

already traversed a long and downward sloping road.” 

That statement, which was made in 1985 by a sur¬ 

geon, Edgar Haber, summed up the achievements of 

the increasingly dynamic specialty of general surgery. 

Throughout the late 1980s and entering the decade 

of the 1990s, the intensity of surgical research has 

remained at a high level, with continued good results 

and improved patient care. New horizons have devel¬ 

oped, improved technology has emerged, and some 

of surgery’s most cherished concepts have been chal¬ 

lenged. The surgical practices of today are dictated 

by the research of yesterday; so, too, the practices 

of tomorrow will emerge from present explorations of 

new surgical possibilities. 

A crisis in trauma care 

In 1983 the American College of Surgeons designated 

three levels of trauma care in the U.S. in an attempt 

to improve the availability of resources and emer¬ 

gency health care for the injured patient. Levels I and 

II trauma centers have the immediate availability of 

skilled surgeons, other members of the trauma team, 

and support services such as computed tomography 

(CT) scanning, enabling them to provide quality care 

on the spot for the trauma patient. Level I trauma 

centers additionally give high priority to training and 

research. Level III trauma centers do not have all of 

the necessary resources needed for complete care 

of the trauma patient, such as thoracic surgeons or 

neurosurgeons. Ideally, following stabilization at a level 

III trauma center, a patient would be transferred to a 

level I or II center, if necessary. 
Despite this organization of resources and the ini¬ 

tial enthusiasm for the designation of trauma centers, 

accessibility to health care for the injured patient has 

declined markedly. Rising costs of health care, coupled 

with decreased reimbursement for trauma services, 

have forced many centers to close. Thus, access to 

trauma care today is less than adequate, as designated 

centers and their emergency rooms can no longer 

subsidize care. The depletion of resources will lead to 

further closure of facilities; already the resources crisis 

is causing trauma victims to be transported to facilities 

that are often at great distances from sites where care 

is most needed and should be available. 
Recently a study at the St. Louis (Mo.) University 

Medical Center, a level I trauma center, highlighted the 

problem of reimbursement in trauma care. The costs 

of caring for patients over a 10-month period were 

evaluated. The total cost for 207 consecutive patients 

was $4,044,156, or an average of $19,537 per pa¬ 

tient. The total reimbursement was only $2,054,090, 

or 51% of the total cost. 

The present situation will ultimately lead to greater 

health care costs for treating the complications of poor 

or nonexistent care at the time of injury—the result 

of a lack of resources. An increase in preventable 

deaths may be the end result. Clearly, the criteria for 

reimbursement in trauma care need urgent reevalua¬ 

tion in order to prevent further exacerbation of this 
emergent crisis. 

New approach to breast reconstruction 

Women with breast cancer, and their surgeons, face 

many decisions with regard to the proper treatment of 

the malignancy. They must consider: (1) what the ap¬ 

propriate type of surgical management is, (2) whether 

adjuvant treatments such as chemotherapy or radia¬ 
tion therapy will be used, and (3) what the cosmetic 

appearance of the breast will be following surgery. 

If the best surgical treatment of a woman’s breast 

cancer is removal of the entire breast (mastectomy), 

the chest wall can be reconstructed. A “new breast” 

can be constructed through the use of a variety of 

prostheses (plastic implants) placed under the skin or 
by transfer of muscle from the back or abdomen to 

create a breast mound. 

Previously, immediate reconstruction of the breast— 

i.e., formation of a new breast at the time of mastec¬ 

tomy—particularly when the cancer had spread to the 

lymph nodes in the axilla (armpit), was discouraged. 

The conventional teaching was that the breast should 

not be reconstructed until after a two-year observation 

period since breast cancer may recur at the site of 

Long delays for care in the emergency room at Cook County 

Hospital in Chicago are typical of the situation that has 

resulted from the closing of many urban trauma centers 

across the United States. 

Michael Melford 
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a mastectomy. It was thought that immediate breast 
reconstruction could inhibit the detection of a recur¬ 

rent breast cancer at the mastectomy site by hiding 
new lumps or concealing small recurrent tumors from 

detection by mammography (X-rays of the breast). 

Recent studies, however, have shown that imme¬ 
diate breast reconstruction does not mask recurrent 

breast cancers. The freedom from disease and the 

overall survival of breast cancer patients who have 
had mastectomy and immediate breast reconstruction 
have been shown to be similar to those who had mas¬ 

tectomy alone. The investigators in one such study 
concluded that “in the absence of any apparent nega¬ 

tive impact on patient outcome and because of the well 
documented positive psychosocial benefit of immedi¬ 
ate reconstruction, this procedure should be routinely 

offered to women with operable breast cancer.” 

Colon cancer: surgery plus chemotherapy 

In October 1989 the U.S. National Cancer Institute 

(NCI) issued an alert to 35,000 oncologists announc¬ 

ing the efficacy of adjuvant therapy using two drugs, 
levamisole and 5-fluorouracil (5-FU), for patients who 
have been treated surgically for a particular type of 

colon cancer. In the United States there will be 150,000 
new cases of colon cancer this year. Approximately 

21,000 of these patients will have regional lymph node 
involvement (Dukes’ C stage), which carries a relatively 

poor prognosis, at the time of surgery. Their five-year 

survival rate is approximately 30-40%, compared with 
a 60-70% survival rate for those who have a tumor 
with negative lymph node involvement (Dukes’ B). 

Positive lymph nodes are a harbinger of widespread 
microscopic disease. Adjuvant systemic therapy (ad¬ 
ministered intravenously) attempts to decrease tumor 

recurrence, thereby prolonging survival and increas¬ 
ing the cure rate. A number of chemotherapy and 
immunotherapy regimes have been investigated as 

adjuvant treatment for colon cancer. Until recently, 
however, most physicians were skeptical about the 
objective benefits of these therapeutic efforts. 

The new, two-drug treatment appears to substan¬ 

tially reduce the risk of dying from recurrent colon 
cancer. In essence, levamisole plus 5-FU prolongs the 
time before recurrences appear; in a major clinical 

study this amounted to 23 months in a treated group, 
compared with 14 months in a nontreated group. The 

Postsurgical chemotherapy 
for Dukes’ C colon cancer 

number percentage median percentage 
postsurgical of recurring interval to 5-year 
treatment patients at 5 years recurrence survival 

none 135 55 14 months 37 
levamisole 

and 5-FU 136 41 23 months 49 

Source: National Cancer Institute, National Institutes of Health 

overall five-year survival rate for Dukes’ C cancer was 

improved from 37% in the nontreated group to 49% 

in the group treated with 5-FU and levamisole. The 

investigators and the NCI concluded that postsurgical 
observation rather than chemotherapy is no longer jus¬ 

tifiable. The option of receiving this adjuvant treatment 
should be discussed with nearly every patient found 

to have colon cancer with lymph node involvement. 

Lung-assist technology: new potential 

In recent years surgeons have developed and improved 
a treatment for neonatal respiratory failure, a common 

problem that can develop in premature and low-birth- 

weight babies or can be caused by several conditions 

affecting newborns. The surgical procedure known 
as extracorporeal membrane oxygenation (ECMO) en¬ 

tirely bypasses the infant’s lungs by connecting one 
of the carotid arteries in the neck to the heart. ECMO 

machinery is a modified membrane apparatus that per¬ 
mits the long-term oxygenation of blood with minimal 

damage to the blood elements, replacing the lungs 

for a short period of time. The baby’s lungs are thus 

allowed to rest and mature. In one study 50 newborn 

infants in whom there was a predicted 80% mortal¬ 
ity rate were treated through the use of ECMO; the 

dramatic results showed a survival rate of 90%. This 

significant technological and palliative advance is now 
being studied for extension to the supportive care of 

adult patients. It may be of benefit in treating ventricu¬ 
lar heart failure and poor lung function associated with 

major injuries and as a bridge to lung transplantation. 

Shock waves for gallstones 

Approximately 500,000 Americans per year undergo 
cholecystectomy (surgical removal of the gallbladder) 

as treatment for gallstones. Extensive analysis of pa¬ 
tients undergoing this procedure suggests that ap¬ 

proximately 95,000 Americans each year are potential 

candidates for an alternative, noninvasive treatment 
called extracorporeal shock wave lithotripsy (ESWL), 

originally developed for treatment of renal, or kidney, 
stones. ESWL results in the fragmentation of gall¬ 

stones by ultrasound-guided shock waves. 
These procedures are not painless, but the discom¬ 

fort can be easily controlled by analgesics. Anesthesia 
is not required, patients return to normal activity within 
hours, hospitalization is not necessary, and patient 
acceptance is quite high. 

Numerous studies continue to evaluate ESWL with 
respect to efficacy, safety, recurrence of gallstones, 

and cost. At least nine manufacturers have pro¬ 
duced ESWL instruments; further technical advances 
will result in improved generations of these devices. 
Presently, however, the limitations of this technology 
make ESWL applicable only to a segment of patients 

with symptoms due to gallstones. Limitations of the 
procedure are based on the inability of ultrasound to 



produce images of gallstones in the common bile duct, 

which drains the gallbladder. Currently, infection of 

the gallbladder (cholecystitis), obstructions preventing 

the gallbladder from draining, and multiple stones are 
contraindications for ESWL. 

Although surgical cholecystectomy remains the 

treatment of choice for gallstone disease, alternate 

management techniques in addition to ESWL are cur¬ 

rently being evaluated. An emerging treatment for gall¬ 

stones is laparoscopic cholecystectomy, a technique 

that utilizes the laparoscope (a lighted flexible tube) to 

enter the abdomen and remove the gallbladder by use 

of either electrocautery or laser. The potential advan¬ 

tages of this technique are earlier hospital dismissal, 

fewer complications, shorter postoperative convales¬ 

cence, and earlier return to normal activity. Long-term 

results of these newer modalities must await follow¬ 
up studies. 

Surgery for the youngest and oldest 

Age alone is no longer a contraindication to surgical 

intervention. At the early end of the age spectrum, 

fetal surgery began to develop in the 1970s with the 

introduction of fetal ultrasonography, which allowed 

for accurate visualization of the structure and func¬ 

tion of the fetus. The combination of ultrasonography 

and screening of maternal serum alpha fetal protein 

(a biological marker) permitted diagnosis of prenatal 

anomalies. At the other end of the spectrum, surgical 

procedures in patients 90 years of age and older have 

become safer and more frequent. 

Breakthroughs in fetal surgery. In the 1980s inves¬ 

tigators identified several fetal diseases in which a 

simple anatomic defect that interfered with organ de¬ 

velopment might be amenable to correction in utero. 

These included hydronephrosis (obstruction of the col¬ 

lecting system of the kidney), hydrocephalus (accumu¬ 

lation of fluid in the head, often due to obstruction 

of the flow of cerebrospinal fluid), and diaphragmatic 

hernia. If left uncorrected, each of these anomalies will 

result in significant damage to the specific organs or 

possibly death soon after birth. 
In the 1980s the International Fetal Medicine and 

Surgery Society (IFMSS) was formed, and guidelines 

were issued for fetal intervention. The IFMSS devel¬ 

oped a registry to record cases of hydronephrosis 

and obstructive hydrocephalus in which tubes were 

inserted into the fetus to relieve the fluid pressure 

buildup. This procedure is performed by careful inser¬ 

tion of a needle, with the aid of ultrasound, through 

the mother’s abdomen and into the fetus. A tube is 

then positioned to drain the fluid buildup and is left 

in place to prevent urine or cerebrospinal fluid from 

continuing to exert excessive pressure. 
More complex operations, such as the repair of 

diaphragmatic hernias, require an operation on the 

mother to open the womb and surgically repair the de- 

Terrence McCarthy/The New York Times 

Surgeon Michael R. Harrison holds the baby boy he had 

operated on as a 24-week-old fetus to repair a diaphragmatic 

hernia that would likely have been fatal. While such highly 

experimental procedures involving surgery on the mother 

through the womb are becoming technically feasible, there 

remain important ethical questions that must be resolved 

before the operations are accepted and commonly performed. 

velopmental defect. The correction of additional severe 

fetal abnormalities will require more invasive surgery 

in both the mother and fetus. These open approaches 

can be justified only if: (1) the natural history of the 

human fetal disorder is carefully defined, and it is 

possible to select only those fetuses with the disorder 

who are likely to benefit; (2) the pathophysiological 

structure of the disorder and the safety of intrauterine 
correction have been previously established in animal 

models; and (3) the procedure is proved feasible and 

safe for both mother and fetus in rigorously controlled 

studies on primate models. 

These cases of “open” fetal surgery pose important 

questions for the surgeon, nevertheless. Often fetal 
surgery is technically feasible but difficult. Hence, it 

must be proved safe for the mother and her reproduc¬ 

tive potential. The problems of patient selection and 

diagnostic accuracy will require meticulous surveillance 

in future years. 
Major surgery for the elderly. Demographic data 

clearly demonstrate a projected increase in surgery for 

the age group 75 years and older between now and 

the end of the 20th century. Improvements in anes¬ 
thetic management and the operative skills of the sur¬ 

geon have meant that procedures that were previously 

not even considered for patients advanced in years 

are now considered feasible—and indeed beneficial. 
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An extensive study from the Mayo Clinic, Rochester, 

Minn., compared outcomes for 795 patients 90 years 

of age and older who underwent major operative pro¬ 

cedures with age-, sex-, and calendar-year-matched 
peers from the general population not undergoing 

operation. The study revealed that in those having 
surgery there was a modest decrease in patient sur¬ 

vival at one year; this was reversed by two years, with 
an observed survival at five years being comparable 

to the survival rate of their non-operated-upon peers. 
The surgical procedures included emergency and 

elective operations on virtually every system of the 
body. About half required general anesthesia. The 

data from the Mayo Clinic study suggest that 90- 
year-old patients are able to tolerate the stresses of 

surgery well. 

“Glue” made from blood 

Surgeons are now finding wide use for a product that 
is made from human blood and applied like epoxy. 

This substance, known as fibrin glue, is used to stop 
bleeding and to seal reconnected tissues that have 

been sutured or is used instead of sutures to close a 

surgical wound. The glue consists of two components, 
fibrinogen (the sticky substance) and thrombin (which 

acts as a hardener). When these blood products are 
combined, they readily produce a clot. Thrombin is an 

enzyme that facilitates clotting by catalyzing the con¬ 
version of fibrinogen to fibrin. Within seconds the clot 

adheres to blood vessels, bones, or nerves. Once the 
bond has served its function, fibrin glue is absorbed 
into the tissues. 

Blood banks in the U.S. produce fibrin glue from 

the patient’s own blood, which prevents the spread 
of hepatitis, AIDS, and other diseases. Fibrin glue can 
be produced in a laboratory that has the capacity to 
remove plasma from the patient’s blood and keep it 
frozen for 12 hours. The plasma is then processed to 

remove the fibrinogen component and smaller amounts 
of other proteins. Factor XIII, a blood-clotting protein, 
strengthens the glue and promotes healing. 

In the operating room the fibrinogen is placed into 

one side of a double-barreled syringe, with the other 
side containing the thrombin. Both elements are then 

mixed and used for hemostasis (controlling blood 
loss). Fibrin glue has been used in ear surgery, recon¬ 
structive surgery, and cardiovascular and neurological 
surgeries and may prove useful in every major type of 
operative procedure. 

Surgeons and HIV infection 

Hospital workers have always been exposed to oc¬ 
cupational hazards, but in recent years a new risk 
has arisen in the form of the human immunodeficiency 
virus (HIV) after accidental exposure to infected blood 
or blood-containing body fluids. In most studies of HIV 
infection in hospital health care personnel, data on 

surgeons have been underreported. One survey, how¬ 

ever, at San Francisco General Hospital, found that of 

more than 200 surgeon exposures, none resulted in 
infection of the surgeon. Another study involving the 

risk of HIV infection in surgeons from puncture injuries 

concluded that if the prevalence of HIV infection in 

surgical patients is 5%, then the estimated 30-year 

risk of HIV seroconversion (the presence of antibodies 
to HIV found in a person’s serum, indicating that the 

virus is or has been in the body) is less than 1% for 

50% of the group and greater than 6% for 10% of 
the surgeons. 

Two schools of thought have emerged regarding 
preoperative screening of surgical patients for HIV in¬ 

fection. Those who favor routine screening conclude 

that: (1) knowledge of HIV status may allow the sur¬ 
geon to take precautions to decrease the risk of infec¬ 

tion; (2) the patient benefits because HIV infection may 

alter the risk-benefit ratio of the surgical procedure; 
and (3) knowledge of the HIV status will not affect 

how the patient is treated. Those who argue against 

routine screening contend that: (1) since the risk of 
the surgeon’s acquiring infection during the individual 

procedure is low, it is unlikely that knowledge of HIV 

status can reduce the risk; (2) patient care may be 

negatively affected; (3) screening can produce false¬ 
positive results; and (4) screening would violate ac¬ 

cepted ethical standards of autonomy, confidentiality, 
and informed consent. 

In a national survey of U.S. hospitals conducted by 

the University of California at Los Angeles, half of 
the hospitals did not have a policy for coping with 
the possibility of AIDS infection in surgeons and other 

potentially exposed hospital workers, nor was there 
adequate education of health care staff about risks. 

The debate over screening of patients is likely to con¬ 
tinue, and further study of risk is needed. 

Future directions 

Ongoing investigations in wound healing, cell and tu¬ 
mor biology, and genetic engineering will increasingly 

allow the surgeon to extend the limits of surgical care. 

Technological refinements and advances will allow for 
more precise operative planning, less invasive surgical 
intervention, and faster patient recovery. An example 

of this is the use of endovascular surgical techniques 

to operate on blood vessels from within their lumen. 
Further, understanding of the biochemical and cellu¬ 

lar events that lead to recurrent disease will have great 

importance in determining appropriate surgical treat¬ 

ments, and the advent of biochemical informational 
systems, which are revolutionizing all of medicine, will 
have significant impact on surgical care. These are 
just a few of the roads being explored in surgical 
research today. 

—Claude H. Organ, Jr., M.D., 
and William R. Fry, M.D. 
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Plastic Surgery: 
When the Patient Is Dissatisfied 
by Robert M. Goldwyn, M.D. 

People who elect to undergo cosmetic plastic surgery 

and then are dissatisfied with their results are fortu¬ 

nately a minority—perhaps about 5%. Nevertheless, 

the impact on the individual patient is enormous, as 

indeed it is on the surgeon. No patient would under¬ 

take an elective procedure, nor would any surgeon 

perform it, if either knew that the outcome would be 

unfavorable. Although both may reject the possibility 

that a mishap will occur, for the patient the fear (per¬ 

haps unconscious) of a bad result no doubt lingers. 

In general, two types of circumstances resulting in 

a dissatisfied plastic surgery patient can be distin¬ 

guished. The first is dissatisfaction with a result that 

is objectively poor. The second is dissatisfaction with 

a result that is objectively good, maybe even superior. 

Dissatisfaction can occur after virtually any type of 

aesthetic surgery—procedures including rhytidectomy 

(face-lift), rhinoplasty (nose reshaping), blepharoplasty 

(eyelid surgery), reduction mammaplasty (breast re¬ 

duction), augmentation mammaplasty (breast enlarge¬ 

ment), mastopexy (breast lift), otoplasty (ear pinning), 

malar augmentation (cheek augmentation), abdomino¬ 

plasty (“tummy tuck”), liposuction (removal of fat de¬ 

posits from the face, thighs, abdomen, or buttocks), 

collagen injections, and so forth. 
Whether dissatisfaction is with an objectively poor 

result or not, the patient has the right to complain, and 
the surgeon has the responsibility to listen. If the surgi¬ 

cal outcome is realistically below average, the onus is 

on the surgeon to improve it—if possible. The fact that 

patients have been informed about possible complica¬ 

tions or unfavorable results does not mean that they 

will accept or should accept an unwanted outcome. 

An informed patient can still be a dissatisfied one. 
In many ways dissatisfaction that is based on reality 

is less of a problem to manage than when it arises 

subjectively; i.e., the patient is unhappy with a result 

that others, who have a more objective view, would 
rate as good or excellent. That patient unfortunately 

had expected more than his or her surgeon—or any 

surgeon—could produce. The time for detecting, and 

ideally modifying, unrealistic expectations is before, 

not after, an operation. 

Typical unhappy patients 
Plastic surgeons have come to recognize—frequently 

too late—several kinds of patients who may be dis¬ 

satisfied with their operative result even though it 

would satisfy most others. Some types of patients 

who should sound an inner alarm for the surgeon and 

are likely to end up dissatisfied are the following: 

The patient who is perfectionistic. The person who 

is seldom satisfied with anything may not be one who 

should have aesthetic surgery. The probability is that 

whatever the surgeon can achieve will still leave that 

individual unhappy. A problem, however, is that the 

plastic surgeon, by inclination and training, is usually 

perfectionistic also. The combination of a perfection¬ 

istic surgeon and a perfectionistic patient does not 

always yield a happy outcome since both have inflated 
expectations. 

The patient with minimal deformity. Patients who 

have abnormal anxiety about a relatively inconspicu¬ 

ous feature very likely will still be displeased post- 

operatively with their general appearance and then will 

focus on another body part. 

The patient who overshops. Although every patient 

has the right to a second or third opinion, there are 

some who see numerous plastic surgeons not so 

much to obtain a better doctor or even a better price 

but to secure a guaranteed result. That patient is liable 

to settle only for the doctor who promises everything 

or seems to have promised everything. Occasionally 

a plastic surgeon is flattered to think that the patient 

has come to him or her after having seen many other 

qualified colleagues. In that situation the unwary sur¬ 

geon may promise more than he or she can deliver. 

The patient who seeks an operation to please some¬ 
one else. Women constitute the greatest proportion 

of aesthetic surgery patients. Some seek to change 

an anatomic feature to please a male. Quite often it 
may be an augmentation mammaplasty—enlarging her 

breasts—to maintain a male’s interest. Interpersonal 

problems cannot be solved through aesthetic surgery. 

In this case it may be more appropriate for the plastic 
surgeon to refer the patient and her spouse or partner 

for counseling or psychotherapy. 
The patient who is a “plastisurgiholic.” There are 

certain patients, usually female and more often than 

not wealthy, who go from surgeon to surgeon seeking 

and having various aesthetic operations—on the nose, 

face, eyelids, breasts (augmentation generally), and 
buttocks and thighs (liposuction)—and then repeating 

some or all of these. These perpetual plastic surgery 
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patients undoubtedly have a poor body image and 
low self-esteem and often are masochistic—submit¬ 

ting willingly and even enthusiastically to surgical pro¬ 
cedures that can be painful and risky. Many of these 

women have poor relationships with peers and crave 
bonding to a paternal or maternal figure—namely, the 

surgeon. Because these patients have the time and 
can afford to pay for repeated cosmetic procedures, 

they will persist until they find a surgeon willing to 
operate (or redo a procedure that has already been 

done). Repeated operations, of course, increase the 
risks of complications, infections, permanent damage, 

and, indeed, dissatisfaction. These patients may need 

psychotherapy more than plastic surgery. 
The patient who is depressed. People who have had 

a recent loss, such as the death of a loved one, a 
divorce, or even termination of psychotherapy, may be 

depressed and believe that changing an external fea¬ 
ture will improve their inner life. The opposite, unfortu¬ 

nately, occurs; such patients become more depressed 
after their operation with the realization that their new 
look is unaccompanied by a miraculous transformation 

of their emotions. 
The "pushy" patient. Patients who are at the out¬ 

set overly assertive or rude—often in their dealings 

with a receptionist or nurse in the plastic surgeon’s 
office, insisting on special consideration—may signal 

trouble. At the same time, they may behave with overt 
sweetness toward the surgeon. Such patients are of¬ 
ten unpleasant afterward, and they are highly likely 

to complain about a result that would have pleased 
most others. 

The older male patient seeking a "new” nose. The 

single male over the age of 30 who suddenly wants to 
change the shape of his nose to alter his appearance 
(not to correct a breathing problem or to repair a bro¬ 

ken nose after an accident) is likely to be dissatisfied 

"Okay, you’ve got your ‘nose job. ’ Now get out there 

and meet girls. ” 

with the result. For unknown reasons these patients 
are common. Although the phenomenon of men seek¬ 

ing rhinoplasty in middle age has been studied exten¬ 

sively, no clear-cut explanation has emerged; it has 

been conjectured, however, that may of these patients 
have long-standing sexual-identity problems and are 

in conflict about how “masculine” or “feminine” they 
wish their nose to appear. They frequently complain 

about the result in a characteristic fashion: “Doctor, 

you certainly improved my nose, but I really think that 
you could do just a little bit more.” This type of patient 

may undergo multiple operations but without ultimate 

satisfaction—perhaps because the identity conflict still 

lingers. 

Happy or unhappy? 

Certain operations as well as certain categories of pa¬ 
tients are associated with greater patient happiness or 

unhappiness than others. In contrast to the often un¬ 

happy older male rhinoplasty patient, the teenage girl 
is almost always delighted with her result after nasal 

surgery. This is often true even if her family, friends, 

and surgeon thought the surgery was unnecessary or 
think the “new” nose is not an improvement. 

Several recent studies have shown that rhinoplasty 
produces lasting satisfaction in the vast majority of 

teenage patients, even when done as young as 13. 
From a psychological perspective it has been specu¬ 

lated that nasal operations performed on younger (i.e., 
adolescent) patients may tend to be more successful 

because they are performed before their self-image, 
which includes aspects of personal appearance, is 
fully formed. 

On the other hand, most plastic surgeons recognize 
that in older patients the reactions of intimates can be 
critical in determining whether they like or dislike the 

result. A common example is the middle-aged woman 

who is recovering normally from a recent face-lift but 
not surprisingly is still black-and-blue and swollen. She 

may become profoundly depressed and dissatisfied if 
a friend tells her at this early postoperative stage that 

she looks “horrible.” Immediate reassurance from the 
surgeon is helpful but not always successful in restor¬ 
ing her emotional equilibrium. 

Coping with dissatisfaction 

Most plastic surgeons, if willing to follow their obser¬ 
vations and intuition, can usually discern the patient 
who is dissatisfied after an operation. Accordingly, 

they should let the patient know that they suspect 
unhappiness. Under these circumstances, most sur¬ 
geons respond like professionals. Regrettably, how¬ 

ever, some surgeons become offended, distant, angry, 
or unavailable—behavior that destroys rapport and 
obstructs further treatment if indeed a problem exists 

objectively. The responsible professional should sug¬ 
gest a plan to correct the problem. In the instance of 
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It is important that anyone who undergoes elective cosmetic 

surgery not have inflated expections. The plastic surgeon 

must also alert the client to the potential complications that 

can arise with any surgical procedure. The satisfied patient 

above is shown before and after undergoing two separate 

procedures—the first, a chemical peel to remove fine facial 

wrinkling caused by sun damage, followed two years later by 

a face-lift to tighten the facial skin. 

discrepancy in breast size after a reduction procedure, 

for example, a further operation, usually under local 

anesthesia on an outpatient basis, may easily achieve 

the desired symmetry. 

Sometimes, however, the problem is more severe 

and its solution more difficult. If the surgeon is uncer¬ 

tain about what to do or senses that the patient is 

uneasy, the surgeon should arrange consultation with 

a professional colleague for the patient. Although it is 

better for the doctor to initiate the process, sometimes 

he or she does not. A patient should then request 

it. Ideally, the patient would not see another surgeon 

without telling the first surgeon. Although taking such 

a step is certainly the patient’s right, the second con¬ 

sultation would be more productive for the patient if 

the surgeon provided the consultant with a detailed 

summary of the treatment up to that point. 

It is common for a patient who has had an aes¬ 

thetic operation and then has something objective to 

complain about to experience both guilt and embar¬ 

rassment. These are sentiments that arise, often prior 

to the operation, because the contemplated procedure 

may have been “unnecessary” or seemed “vain” or 

“frivolous.” In fact, no matter how much patients may 

have wanted or felt the need for the cosmetic proce¬ 

dure, they may have heard from family and friends that 

embarking on an aesthetic operation was “foolish.” 

Postoperatively when a complication has occurred, 

these patients will sense the attitudes of friends who, 

though they may not say “I told you so” in so many 
words, will still think it. Not infrequently patients will 

interpret an unfavorable result as “divine punishment 

for changing what God and nature had given them. 
The surgeon who becomes angry with the dissatisfied 

patient will increase that person’s guilt and misery. The 

doctor must appreciate these feelings and should be 

sympathetic and available for the patient. The focus 

for both of them should be on remedying the problem 

and not wallowing in guilt or recrimination. 

Realistic expectations 

Any surgeon who guarantees a particular result is 

foolish, and any patient who believes that a surgeon 

can always produce a specific outcome is naive and 

uninformed. Factors beyond human control may affect 

a surgical result—just as they do in every sphere of 

human activity. In all types of surgery wound healing, 

for example, is unpredictable. A bad scar is always 

possible. Although studies are under way on new 

tests that could predict those who may experience 

wound-healing problems, at present, there is no way 

to know in advance which patients are at high risk 

of developing unsightly scars (e.g., keloids, which are 

thick masses of tissue that extend beyond the site of 

incision). Moreover, no operation thus far has evolved 

that is free of the possibility of infection or excessive 

bleeding. The occurrence of an infection—for exam¬ 

ple, after breast augmentation with silicone implants— 

does not necessarily mean the surgeon or the hospital 

was at fault. 

The patient who has inflated expectations and has 

not heeded the surgeon’s verbal and perhaps even 

written disclaimers about potential complications is 

likely to feel betrayed and become angry when some¬ 

thing goes wrong. If surgeons have not adequately 

informed the patient about those possibilities, then 

they are at fault. Most (but not all) plastic surgeons 

have the patient sign an “informed consent” form, 

which carries the statement that the surgeon has 

told the patient—and the patient has understood— 
the nature of the contemplated procedure, the type 

of result that the patient can expect if all goes well, 
and that no guaranteed result has been given because 

complications can occur. The informed consent form 

may specify as possible though unlikely complications 
death, infection, excessive bleeding, bad scarring, and 

asymmetry. Frequently, specific complications that are 

associated with a particular procedure will be men¬ 
tioned—for example, with correction of baggy lower 

eyelids the patient could develop an abnormal turning 
out or “pulldown” of the lids (ectropion), noticeable 

scars, and even blindness (a rare but not impossi¬ 

ble outcome). 

Professional responsibility 

In most instances the patient and the surgeon should 

be able to talk about the complication and resolve the 
problem together. It is extremely important that the 

surgeon outline a plan of corrective treatment and not 

leave the patient hanging in ambiguity. 
The patient should also understand that good plas¬ 

tic surgeons want the very best for their patients and 
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A woman whose cosmetic surgery turned into a 10-year 

nightmare is comforted by her husband. Her breast 

reduction, done by a doctor who had no formal training in 

plastic surgery, resulted in serious infection, loss of a breast, 

and the need for six more operations. 

that, on becoming involved in the operation, they take 

the outcome personally. Ideally, however, professional 
training has prepared the surgeon to respond both ap¬ 

propriately and objectively, though also with empathy. 
The factor of training is a particularly consequential 

one. It should be noted that throughout the United 
States operations considered plastic surgery are fre¬ 

quently done by doctors who are inadequately trained. 
Dermatologists, otolaryngologists, gynecologists, and 

internists, for example, may perform some plastic 
surgery procedures. This does not necessarily imply 
that only board-certified plastic surgeons (the certifying 
board in the United States is the American Board of 
Plastic Surgery, based in Philadelphia) should do plas¬ 
tic surgery, but it does mean that other physicians who 

undertake a cosmetic surgery procedure should be 
sufficiently skilled in its execution and in handling com¬ 
plications and unfavorable results should they arise. 
(The American Society of Plastic and Reconstructive 

Surgeons, Inc. [ASPRS], the world’s largest associa¬ 
tion of certified plastic surgeons, has a toll-free hot 
line [1-800-635-0635]; it provides reliable referrals for 
specific procedures in local areas throughout the U.S.) 

The patient should also understand that most sur¬ 

geons fear that a dissatisfied patient will become a 
plaintiff in court. While that attitude is unfortunate, 
such is the ambience of medicine today, particularly 
in the United States. Sometimes the surgeon reacts 

too defensively to a patient who is unhappy with the 
result when, in fact, the surgeon should behave in 

just the opposite fashion. Patients and surgeons alike 

may not control their emotions appropriately, although 

the patient has a right to expect the surgeon to reg¬ 
ulate responses to conform to the standards of high 

professionalism. 

Media-promoted miracles 

In magazine articles and in advertisements on radio 
and television, the message conveyed to a gullible 

public too often is of the “miracles” of plastic surgery. 

Almost all attention is paid to the faultless transfor¬ 

mation of a displeasing or unwanted body feature. 

Advertisements give disproportionately little emphasis 

on what can go wrong. 
Aggravating this problem of skewed public infor¬ 

mation, which unrealistically raises the expectations 
of prospective patients, is the appearance of many 

plastic surgeons in ads whose message to the audi¬ 
ence is, “Look at what a wonderful surgeon I am.” 

Although it is legally permissible for plastic surgeons 
or other physicians who perform aesthetic surgery to 

advertise their capabilities, by so doing the effect is to 

convert a medical procedure (albeit for cosmetic pur¬ 
poses) into a consumer product, available to anyone 
who can pay. The human transaction between patient 

and surgeon is thus demeaned. Promoting surgery as 

if it were a product can backfire, however, because 

the implication is that if the product (the surgical re¬ 
sult) is defective, it can be easily repaired, returned, 

or replaced. Unfortunately, sometimes it is impossible 

Some patients are extremely sensitive to the comments of 

others who see them just after aesthetic surgery when they 

are still black-and-blue and swollen. This hotel in Beverly 

Hills, California, enables those who have had plastic surgery 

to convalesce in dignity while the bruises heal. 

Eric Sander—Gamma/Liaison 



to restore to preoperative status a nose, breast, or 

face that has been the site of a complication following 

plastic surgery (either an unavoidable one or one that 

occurs because of poor execution). 

Medically necessary plastic surgery 

Thus far, the focus has been on patients who may be 

dissatisfied following aesthetic surgery. Patients can 

also be unhappy after reconstructive surgery, where 

the emphasis is primarily on function and only sec¬ 

ondarily on appearance. It has been observed that the 

more patients consider their operation to be of a “re¬ 

constructive” nature, the happier they will be with the 

outcome. For example, a patient who has had a reduc¬ 

tion mammaplasty and viewed her formerly enormous 

breasts as a deformity or health problem (causing poor 

posture and neck, back, and shoulder pain) will prob¬ 

ably be happier with the result than another patient 

with a similar problem who seeks surgery purely for 

appearance’s sake (e.g., because she wants to wear 

fashionable clothes). 
The reverse situation has also been noted—the 

more emphasis that patients who have truly recon¬ 

structive surgery give to the “cosmetic” outcome of 

their operation, the less happy they are likely to be 

with the result. The patient who has had to have his 

lower jaw removed because of cancer and then has 

had it reconstructed (using a graft from a rib) will con¬ 

sider the operation a success if his primary concern 

had been one of function; now not only has his ma¬ 

lignant disease been eradicated but he will be able to 

swallow and eat better. If, however, he expects that 

the reconstruction will restore totally his preoperative 

appearance, then he is likely to be dissatisfied. 

The obvious difference between patients who are 

dissatisfied after reconstructive surgery and those who 

are unhappy after aesthetic surgery is that for the lat¬ 

ter the procedure was elective, sought by the patient 

and not dictated by unfortunate circumstances, such 

as trauma or cancer. Few patients following a failed 

outcome in reconstructive surgery experience guilt or 

embarrassment. Furthermore, society supports them 

because their procedure was “medically necessary.” 

They receive additional solace in terms of finances 

since reconstructive surgery and treatment of compli¬ 

cations if they occur are almost always covered by 
insurance policies, whereas aesthetic surgery is gen¬ 

erally not covered. Unfortunately, women who have 
breast reconstruction after a mastectomy do not al¬ 

ways have such support—emotional or financial the 

rationale being that the operation is done for aesthetic 
(and perhaps psychological) reasons rather than for 

functional ones. 

Costs of correcting the problem 

From a practical point of view, one of the most oner¬ 
ous of the problems that result when patients are 

dissatisfied with the outcome of their plastic surgery 

centers on money: who pays for the correction of the 

problem? As mentioned, after reconstructive surgery 

insurance policies are generally liberal in this regard. 
However, when something goes wrong after an aes¬ 

thetic operation, it is the patient who usually has to 

pay the hospital costs, and it is the surgeon who must 

decide whether he or she will charge the patient for 

the additional services. These matters should be dis¬ 
cussed prior to the operation. 

It is much easier for surgeons who have their own 

operating facilities to correct a problem without the 

patient paying the costs associated with a hospital op¬ 

eration (whether as an inpatient or outpatient). These 

surgeons can more easily omit or reduce costs. This is 

obviously not true for those who operate at a hospital, 
which determines its own costs. 

If the patient chooses another surgeon to remedy 

the unwanted result, the matter of finances must be 

decided by the patient and the second surgeon. Most 

often the patient will have to pay. Some patients, out 

of frustration, may at that point seek legal recourse 

because they resent the additional financial burden. 

Nevertheless, patients who decide to leave the original 

surgeon, who may have been willing to correct the 

problem, possibly without charging, will likely end up 

paying more. 

A final word 

Finally, some caveats already set forth bear repeating. 

Plastic surgeons should never guarantee a result, nor 

should patients expect a guaranteed result. Every op¬ 
eration carries the risk of complication—some serious 

and some less so—but no undesirable outcome is 
ever pleasant for the patient to experience, nor is it 

pleasant for the surgeon to accept and to manage. 

Surgeons have the responsibility to honor their pa¬ 

tients’ expectations that they will help to correct the 

unfavorable result to the best of their ability. Patients 

have a right to seek additional opinions and consul¬ 

tations, but preferably they should discuss the matter 
with the original surgeon first and not make these 

arrangements secretly. Surgeons should understand 

the patient’s emotional distress, and they should make 

themselves available to the patient who has a post¬ 
operative problem; patients should also understand 

that their complication places an emotional strain on 

the surgeon. In short, each should recognize the oth¬ 

er’s vulnerability. 
Ultimately, it is to be hoped that the patient and 

the surgeon, as reasonable and reasoning human be¬ 

ings, will be able to work together. Sometimes when 
patients have had a complication and their surgeon 

has stood by them, remaining supportive and under¬ 
standing and doing everything possible to correct the 

problem, those patients then have become the sur¬ 

geon’s most staunch supporters. 
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In dramatic operations that attracted wide public atten¬ 

tion, University of Chicago surgeons removed part of a 
mother’s liver and transplanted it to her infant daugh¬ 

ter, who was ill with an inevitably fatal liver disease. 
This double operation in 1989 was followed by others 

in which parents donated a portion of their own liver 

as “a gift of life” to a sick child. While the University 
of Chicago team was the first to perform this surgi¬ 
cal feat in the United States, others in Brazil, Japan, 

and Australia had performed similar transplants. The 
success of this procedure and other notable achieve¬ 

ments—in the transplantation of multiple organs, in 
donor organ preservation, and in the prevention of 

rejection of donor organs—are indicative of lifesaving 

advances that are taking place in the exciting field of 
surgical transplantation today. 

New hope for children needing livers 

The iive-donor segmental transplant procedure in 
Chicago followed earlier success, dating from 1984, 

with segmental transplantation from cadavers. Sur¬ 
geon Christoph Broelsch pioneered in segmental ca¬ 

daveric transplants in his native Hanover, West Ger¬ 

many, demonstrating that one lobe—about a third— 
of an adult liver can be transplanted successfully into 

the abdomen of a small child. In fact, one liver can 
be divided between two children or between a child 

and an adult. A unique feature of the liver is that, 

unlike other organs, it regenerates and thus will grow 

with the child or to fit the space left by a resected 
diseased liver in an adult. Similarly, the portion of the 

liver resected from a live donor regenerates. 

It was Broelsch, now professor of surgery and chief 

of the liver transplantation service at the University of 

Chicago, who led the team that removed part of the 
liver of Teresa Smith, a 29-year-old elementary school 

teacher from Schertz, Texas, and implanted it in her 

21-month-old daughter, Alyssa. Alyssa suffered from 
the liver disease biliary atresia and was destined to 

die within a year. The procedure involved the intricate 

attachment of the child’s blood vessels to the new 
liver and the creation of a new bile duct from part of 

the small intestine. 

About 700 American children a year need liver trans¬ 
plants, primarily because of biliary atresia, a rare con¬ 

genital, usually fatal condition in which the bile ducts 

are blocked and bile backs up into the bloodstream 

and the liver instead of flowing to the small intestine 
to perform essential digestive work. The condition 

causes changes in the liver that result in cirrhosis 
(scarring and degeneration) and loss of liver function. 
Other conditions affecting children that may put them 

in need of liver transplants include the so-called inborn 

errors of metabolism, such as an enzyme deficiency 

that also results in extreme cirrhosis, and another rare, 
often familial, disorder, Wilson’s disease, which causes 

excessive copper to accumulate in the liver and other 
tissues, leading to excessive liver damage. 

At the University of Chicago Medical Center, Alyssa Smith, 21 months old, is prepared for the operation in which 

she received a portion of her mother’s liver—the country’s first live-donor segmental liver transplant. A week later, 

recovering, Alyssa is comforted by her parents. Six weeks after the surgery, she was well enough to go home. 

(Left) AP/Wide World; (right) Charles Osgood © 1989 Chicago Tribune Company 
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Father and daughter wait to be called to Chicago, where, less 

than two weeks after Alyssa Smith’s transplant, the same 

surgical team transplanted a portion of Robert Jones’s liver 

into ailing 16-month-old Sarina. 

The live-donor operation that appears to have saved 

Alyssa Smith’s life has opened up new possibilities 

for children who need new livers. Organs to be trans¬ 

planted had previously come from the bodies of people 

who had died in accidents, usually from head injuries 

that did not affect visceral organs. Only a small num¬ 

ber of children die under such circumstances, so the 

shortage of infant-size cadaver organs is acute, and 

25 to 50% of children with fatal liver disease die before 

a suitable organ is available. 
Not only does this procedure promise to alleviate 

the shortage of donor organs but it will improve the 

chances of the child’s surviving the transplant—first, 

because of better compatibility of tissues resulting 

from the genetic relationship of blood relatives; sec¬ 

ond, because the child will be healthier at the time of 
the operation, since the waiting time for a satisfactory 

donor is reduced. There is a further advantage in that 

a liver graft must be implanted within hours of removal 
from the donor and must be preserved during transfer, 

which, if the cadaver donor is distant, may result in 

some damage to the delicate organ. 

About 80% of children who receive cadaver liver 

transplants survive. It is expected that the survival rate 

will be equally good or better in those select medical 

centers staffed by highly skilled transplant specialists 

capable of performing the extremely complex live- 
donor segmental procedure. 

In addition to the complexity of the surgery, another 

barrier to immediate widespread utilization is cost. 

At present, the average cost of a liver transplant is 

$150,000; however, it is expected that this may drop 

because the recipient will have a shorter presurgical 

and postsurgical hospital stay in the future. Even so, 

some ethicists question whether organ transplants are 

the best use of scarce medical resources and argue 

that the money could be used to provide care for many 

more people. The question of rationing also arises, 

since not all patients who might benefit have these 

high-technology procedures available to them. 

Although critics also argue that taking an organ 

from a living donor is never completely safe, thou¬ 

sands of living related donors have survived since the 

first such procedure—a kidney transplant from one 
identical twin to his brother—was performed in Boston 

in 1953. The difference in this case is that humans 

have two kidneys and can function with only one after 

donating the second. Another, more comparable live- 

donor procedure involves removing segments of the 

pancreas to treat a related adult’s diabetes. Bone 

marrow transplants are even more common and have 
not proved life-threatening to the donor. 

A further issue raised by ethicists is whether parents 
or other close relatives might not feel under pressure 

to sacrifice part of their liver to save a child. Thus, in 

addition to the demonstration that live-donor segmen¬ 

tal transplants are indeed successful over a long term, 

many other concerns need to be addressed before the 

bold new operation is widely performed. 

“Cluster” transplants 

Within a few days of the first live-donor transplant 
in the United States, another landmark operation oc¬ 

curred at the University of Pittsburgh, Pa., where 

Thomas Starzl headed a team of surgeons that per¬ 

formed the first transplant of a heart, liver, and kidney 

into the same patient. Cluster transplants, as they are 

called, date from 1966, but this was the first involving 

these three organs. Cindy Martin, age 26, of Arch¬ 

bald, Pa., received the multiple organs from an Atlanta 
woman in her twenties who had died in an automobile 

accident. Martin earlier had received a heart transplant 

but had developed hepatitis and kidney dysfunction, 

side effects of the antirejection drug cyclosporine. 
Starzl’s group also has pioneered in abdominal organ 

cluster transplantation for the treatment of cancers in 
the upper abdomen, those affecting the pancreas and 

duodenum, that have spread to the liver. These pa¬ 

tients have had multiple organs of the gastrointestinal 
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Thomas Starzl has been a pioneer of cluster transplants. 

Late in 1989 he transplanted a heart, liver, and kidney from 

a cadaver into a patient who had developed liver and kidney 

disease after a previous heart transplant. 

system removed, including the liver, pancreas, most 

of the stomach, spleen, duodenum, proximal jejunum, 
distal ileum, and part of the colon, then replaced by 

a liver, pancreas, duodenum and, in some cases, the 
proximal small bowel from a donor. 

About 2,000 double or triple organ transplants have 
been performed over the past decade, primarily for se¬ 

vere diabetes. Recently a few patients have received 
either four or five organs in a single transplant. If the 
long-term results of cluster transplantation confirm the 

initial promise, this procedure too promises new life 

for many who might otherwise die of diseased organs. 
At present, while about 250 transplant teams in the 

United States are involved in performing about 13,000 
transplant operations a year, only a tiny fraction are 
qualified to perform cluster transplantations. Again, 

some ethicists question whether a single individual 
should be allowed to receive multiple organs while at 
least 17,000 Americans face death while awaiting a 

single organ. 

Single-lung transplants 

Another recent transplantation advance has come from 
Mount Sinai Hospital, Toronto. A surgical team led by 

Ronald Grossman has reported promising results in 

single-lung transplants for patients with bilateral pul¬ 

monary fibrosis, a condition marked by scarring of 

both lungs that is caused by inflammation, pneumonia, 
or tuberculosis. Between 1983 and 1989, 20 patients 
with end-stage pulmonary fibrosis underwent single¬ 

lung transplants, and nine survived beyond one year. 
One year after surgery, the surviving patients showed 

marked improvement in their ability to breathe. In 

these patients it was found that much of the work of 

the lung moves from the native diseased lung, which 

remains in place, to the transplanted lung because 

the native lung has lost much of its elasticity as a 
result of scarring, whereas the transplanted lung has 

normal flexibility. 
Transplant specialists say they get excellent results 

in transplanting just one lung rather than both in 

selected cases. Some patients do not need replace¬ 
ment of both lungs, and with the shortage of organs 
available for transplantation, this means that yet an¬ 

other person can benefit. The remaining lung, even 

though diseased, also serves as a backup in case 
the transplanted lung is rejected. The native diseased 

lung serves as well to help diagnose rejection because 
physicians know that increased blood flow in that lung 

means the transplanted lung is not doing its work. 

Organs from older donors 

In order to extend the supply of transplantable organs, 

another Canadian group, doctors at the University of 
Western Ontario, are transplanting organs from older 

cadavers previously thought unacceptable because of 

the ravages of age on the organs. Until now, the 
average age considered acceptable has been about 

60 for kidneys, 55 for livers, 45 for hearts from 
women, and 40 for hearts from men. Headed by 

Calvin Stiller, the university’s transplant surgeons have 
demonstrated that a 75-year-old person can be bio¬ 

logically younger than someone else who is 55. They 
have performed a number of heart transplants with or¬ 

gans from individuals aged 46 to 58 and transplanted 
a liver from a 70-year-old man into a 10-year-old boy. 
The team is also testing the use of human hearts from 

older donors to keep patients alive while they wait for 
a younger, better matched organ; thus far, in at least 

two cases the “temporary” organ functioned so well it 
was allowed to become the permanent transplant. 

New antirejection drug 

In 1989 researchers reported that a new drug derived 

from a fungus found in Japanese soil is markedly bet¬ 
ter than cyclosporine in preventing rejection of trans¬ 

planted organs. Cyclosporine itself, which comes from 
soils in Norway and Wisconsin, revolutionized organ 

transplantation a decade ago by significantly reducing 
the high dosages of steroids and other antirejection 

drugs that transplant recipients were required to take. 
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Cyclosporine is not entirely benign, however; among 

other side effects, it can cause kidney damage and 

elevated blood pressure. In addition, about 20% of 

liver recipients require a second transplant, and some¬ 

times a third, because cyclosporine does not prevent 

the failure of the first liver graft. Moreover, with each 

successive transplant in the same patient, the like¬ 

lihood of survival decreases because the patients are 
desperately ill. 

The new drug, called FK-506, is said to be 50 times 

more powerful than cyclosporine and has been found 

to reverse rejection of livers in some patients. Thus, by 

reducing the necessity for retransplants, FK-506 has 

the potential to increase the number of livers available 

for transplant to those awaiting them. 

The drug was developed by Starzl and his team at 

the University of Pittsburgh after its discovery by the 

Fujisawa Pharmaceutical Co. Ltd. of Osaka, Japan. 

It has been used in patients receiving liver, kidney, 

heart, and pancreas transplants. Apparently, it works 

by inhibiting production of lymphocytes in the immune 

system, which, in an attempt to protect the body, seek 

out and destroy “invading" organisms, thereby causing 

rejection of “foreign” tissues. FK-506, which Starzl had 

deemed “a miraculous drug—a wonder drug—one of 

those drugs that comes along once in a lifetime,” was 

tested on more than 100 organ recipients at Pittsburgh 

with what has been called stunning success. 

Before it can receive approval by the U.S. Food 

and Drug Administration, and thus become generally 

available, the drug is being tested further at about 

12 medical centers in the U.S. as well as at centers 

in Europe. The drug is also thought to have potential 

beyond its use in transplantation—e.g., in the treat¬ 

ment of disorders that affect the immune system, skin, 

eyes, bowel, kidneys, and brain. Possibilities for such 

uses are being explored. 

Organ preservation 
If donor organs could be preserved for a longer period 

after their removal, a further increase in the supply 

would result. Until now, the conventional fluid preser¬ 

vation solution in which newly removed organs are 

kept has been able to preserve a liver for a maximum 

of 10 hours, requiring the organ transplantation team 

to obtain the organ from the same geographic region 

and then rush it back to the hospital and transplant it 

under emergency conditions. Progress has now been 
reported with the use of a new solution developed in 

1987 by James H. Southard, a biochemist, and sur¬ 

geon Folkert O. Belzer at the University of Wisconsin 

Medical Center. Made of starch and lactobionic acid— 

a milk sugar with an acid attached—the so-called Uni¬ 

versity of Wisconsin solution is designed to prevent 

the swelling of cold organs in water, a process that 

kills normal tissue. Prevention is achieved through os¬ 

mosis, which draws water out of the cells. 

The gain from using the preserving fluid is measured 

only in hours, but this can make a crucial difference be¬ 

cause of the time required for matching donor organs 

and shipping them long distances. About 100 hospi¬ 
tals are using the University of Wisconsin solution; in 

one case a hospital in Canada was able to ship a 

preserved liver to France. It also makes possible more 

complex transplantations that previously had been too 
time consuming for safe preservation of the organs. In 

one case a young boy underwent surgery lasting 16 

hours and received five organs. The developers report 
that livers have been successfully transplanted after 

being preserved in the solution for 33 hours, more 

than three times as long as was previously possible, 

and kidneys have been preserved for 60 hours, about 

twice as long as before. Research is under way to 

adapt the solution so that it might be used to prolong 

the viability of donor hearts and lungs as well. 

Fujisawa Pharmaceutical Co . Ltd . photograph. Isao Itani 

A fungus, derived from soil, ferments 

in a laboratory at the Fujisawa 

Pharmaceutical Co. in Japan, an 

early step in the preparation of a 

new drug for preventing the rejection 

of transplanted organs. The drug, 

known as FK-506, appears to inhibit 

the white blood cells in the immune 

system that would ordinarily attack 

and destroy foreign tissues in the body. 

In early trials FK-506 has proved 

to be considerably more effective 

than cyclosporine and other agents 

that have been the mainstays of 

antirejection therapy following 

surgical transplantation. 
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Urgent need for donors 
The United Network for Organ Sharing, which com¬ 

prises hospitals and medical schools where transplants 
are performed, reported in 1990 that 19,549 Ameri¬ 

cans were on the waiting list for an organ transplant. 
This included 16,536 waiting for a kidney, 1,459 for 

a heart, 885 for a liver, 318 for a pancreas, 245 for 
heart and lung, and 112 for lung. In addition, the Eye 

Bank Association estimates that 5,000 patients are on 

the waiting list for a cornea transplant. One donor, 
if healthy at the time of death, can provide organs 

and tissues for as many as 200 people. Skin, heart 

valves, and bone, in addition to eyes and organs, can 
be transplanted. However, in 1982, the latest year for 

which figures were recorded, out of an estimated 20,- 
000 neurologically dead patients who might have been 

donors, only 2,500 donations were made. 
—Charles-Gene McDaniel, M.S.J. 

Urology 
The last decade has seen major advances in many 
fields of medicine, and the subspecialty of urology is 
no exception. There have been exciting developments 

in the recognition, diagnosis, and treatment of many 
urologic disorders. Genitourinary cancers, disorders of 
sexual function, and voiding dysfunction are represen¬ 

tative of the broad spectrum of problems encompassed 

by urology; focusing on the pathology of specific dis¬ 
eases and disorders within each of these categories 
will provide examples of some of the important diag¬ 

nostic and treatment modalities that are coming into 
broad usage for both male and female patients. 

Carcinoma of the prostate 

The prostate is an acorn-sized male sex accessory 

gland that adds secretions to the sperm. It surrounds 
the urethra at the point where it emerges from the 
bladder. In the United States carcinoma of the prostate 
gland is the second most common cause of cancer- 
related deaths in men, exceeded only by lung cancer. 

In 1990 approximately 100,000 new cases will have 
been diagnosed. 

There has been considerable progress in the man¬ 

agement of cancers of the prostate gland. Advances 
include improved methods of diagnosis, more ex¬ 

act ways to determine the extent of disease (clinical 
staging), improvements in surgical techniques for po¬ 
tentially curable cancers, and hormonal treatment for 
tumors no longer curable. 

Prostate cancer is conceptually a very complex dis¬ 

ease for physicians and patients alike because of the 
striking variance between the number of patients who 
clinically develop symptoms of cancer and the number 
of people with evidence of microscopic cancer in the 
gland itself. Autopsy studies have shown that 30% of 
men over age 50 display evidence of prostate cancer, 

but fewer than 2% of deaths are due to the cancer. 

It has been calculated that only one of 380 men older 

than 50 years with microscopic evidence of prostate 

cancer will die from the disease each year. Once a 
prostate cancer has grown large enough to be rec¬ 

ognized during life—brought to the individual patient’s 
attention either through routine physical examination 

or because he experiences secondary symptoms of 

the disease—it requires treatment to prevent or post¬ 

pone complications of the cancer and death. But how 

aggressive the diagnostic modalities used should be 

is not certain since, as noted, microscopic evidence of 
prostate cancer seems to be so common in the aging 

male yet so unlikely to cause disability or death. 

Improved techniques for diagnosis and staging. Until 

recently the mainstays of diagnosis have been the 
physician’s digital rectal examination, biopsy of suspi¬ 

cious (firm or nodular) areas of the prostate (a proce¬ 

dure that uses a thin needle to remove a sample of 
tissue), and the quantification of acid phosphatase and 

prostate-specific antigen (substances often elevated 
in the blood of patients with prostate cancer). Newer 

modalities have evolved, however. For example, trans- 

rectal ultrasound, an essentially painless examination 
done by placing an instrument slightly larger than the 
examining finger in the rectum, has recently been in¬ 

troduced into clinical practice. The transducer sends 

out sound waves and almost instantaneously detects 
their echoes, which form a picture of the prostate on a 
television monitor. Areas with a lack of echoes (hypo- 

echoic) are considered suspicious for tumor. Presently, 

it is generally agreed that transrectal ultrasound aids 

the urologist in accurately sampling an area that feels 
abnormal on digital examination. It can also be helpful 

in determining the local extent of a known cancer and 
may be useful in making a decision as to whether a 
curative operation is feasible. 

The usefulness of transrectal ultrasound has also 
raised an important issue: whether it has potential 

efficacy as a tool for screening large populations for 
cancers that are not palpable on routine physical ex¬ 
amination. The proportion of nonpalpable ultrasound 

abnormalities that have proved to be cancerous is as 
low as 10%, and up to 25% of cancers detectable 

by rectal examination are not visible by ultrasound. 
Only well-controlled, large-scale, prospective studies 
conducted over many years will determine whether 
ultrasound screening for prostate cancer has the nec¬ 
essary accuracy to be of value. 

Magnetic resonance imaging (MRI), a non-radiation- 

based, noninvasive diagnostic study that relies on 
the magnetic properties of nuclei with protons and 

neutrons to construct accurate images of organs of 
the body, will increasingly play a role in the staging 
of prostate cancer. Further, recent experience with a 

surface coil, placed like an examining finger in the rec¬ 
tum, has resulted in staging accuracy exceeding 90%. 
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Because curative treatment is unlikely to be success¬ 

ful if the tumor extends outside the prostatic capsule, 

this technique may be able to prevent many opera¬ 

tions that ultimately would prove to be unsuccessful in 
terms of cure. 

Better treatments, reduced complications. Prostate 
cancer is potentially curable if it is confined to the gland 

itself. Aggressive treatment is generally reserved for 

patients with at least a 5- to 10-year life expectancy, 

as it takes at least that long to see a difference in 

survival rates between patients treated for cure and 

those treated only when symptoms develop. The two 

most common curative treatments have been radiation 

therapy and radical surgical removal of the prostate 

and surrounding tissue. While results with surgery and 

radiation have been comparable, until recently many 

physicians and their patients relied mainly on radiation 

therapy because of potential surgical complications 

that were not uncommon. These included major blood 

loss, a 5-10% risk of urinary incontinence (constant 

leakage of urine), and a 99% risk of impotence. While 

radiation has other potential complications, the risk 

of impotence with radiation is about 50%, and blood 

loss and incontinence are not problems. Fortunately, 

new surgical techniques have reduced the incidence 

of all three of these major complications, thus making 

surgery a more reasonable alternative for cure. 

Since the 1940s, disseminated prostate cancer 

(cancer that has spread to other organs) has been 

treated with hormonal therapy. While this is not cura¬ 

tive, hormonal therapy markedly improves the quality 

of life of patients suffering from the effects of prostate 

cancer. Normal prostate cells are dependent on male 

hormones (androgens) to carry out their metabolic 

processes. Testosterone is the major circulating an¬ 

drogen, 90% of which is produced by the testes. If 

androgen is removed, prostate cells atrophy. Almost 

all prostate cancers have some cells that are androgen 

dependent and that respond to treatments that result 

in diminished androgen levels in the body. Unfortu¬ 

nately, eventually the non-androgen-dependent cells 
proliferate, and tumor growth is uncontrolled. 

Until recently the only alternatives to hormonal ther¬ 

apy were surgical removal of the testicles (orchiectomy) 

and the oral administration of estrogens, female hor¬ 

mones that block testosterone production. Although 

orchiectomy is safe and effective and has no life-threat¬ 

ening side effects, many men are unable to tolerate 

the psychological effects. Oral estrogens can result in 

water retention and painful breast enlargement, and in 

some cases potential cardiovascular complications can 

develop that result in death. Moreover, all hormonal 

treatment results in impotence. Now, however, new 

forms of endocrine manipulation have been developed 

that reduce complications. Substances (luteinizing hor¬ 

mone-releasing hormone [LHRH] agonists) that upset 

the normal pituitary-testicular thermostat and result in 

the virtual absence of testosterone secretion are now 

available in preparations that can be injected monthly in 

a physician’s office. This procedure avoids the adverse 

emotional impact of orchiectomy and the thrombo¬ 

embolic and feminizing side effects of estrogens. 

Another new hormonal agent, flutamide, has been 

found to prolong the survival of patients with fatal 
prostate cancer. Flutamide is an antiandrogen and 

acts by inhibiting the cell binding of the active form 

of testosterone. Thus, it prevents the 10% of andro¬ 
gens produced in the adrenal gland from binding to 

prostate cells and, when used with other, conventional 

hormonal modalities, results in a virtually complete an¬ 

drogen blockade, which may help to prolong life. When 

flutamide therapy is begun in conjunction with but prior 

to the initiation of the injectable LHRH agonists, it 

confers the additional benefit of preventing problems 

from the initial increase in serum testosterone that, 

while transitory, can result in an increase in symptoms 
of metastatic prostate cancer in patients who receive 

LHRH therapy alone. 

Male sexual dysfunction 

Impotence, the term commonly used to denote a fail¬ 

ure of the penile erectile mechanism, affects up to 10 
million American men. It is an age-dependent disorder 

with an incidence of 1.9% at 40 years of age and 25% 
at 65. The incidence in the male population with the 
common endocrinologic disorder diabetes approaches 

50%. While in the recent past impotence was believed 
to be largely a psychological disorder, it is now under- 
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stood that more than half of erectile dysfunction is at 
least in part the result of pathological alterations in the 
normal physiological mechanisms that are responsible 

for erection. There is now as well an improved under¬ 

standing of the processes involved in normal sexual 
function, and new diagnostic tests make possible the 

recognition of the specific causes of erectile failure in 

the majority of patients. Treatment options, as a result, 
have been increased, and almost all patients can be 

helped to regain the capability for sexual intercourse. 
The process of erection. Penile erections are de¬ 

pendent upon a normal nerve supply to the penis. 
Certain pathways allow for reflex erection upon man¬ 

ual stimulation of the penis; other pathways allow for 
psychogenic erections from stimulation by a variety 

of senses (touch, taste, vision, and imagination). Both 
pathways work together, and the nerves secrete chem¬ 

ical transmitters that cause relaxation of the smooth 
muscle of the penis and the arteries that carry blood 
into the two erectile bodies that constitute much of its 

substance. Dilatation of the arteries and relaxation of 
the smooth muscle results in a major increase in blood 
flow to the organ. As the penis fills with blood, it be¬ 

comes erect. The veins that normally drain the blood 
are squeezed shut against the firm wall of the erectile 

bodies, thus preventing a leakage of blood and loss of 
erection. The process of climax—expulsion of semen 
(ejaculation) and orgasm—is associated with an out¬ 

pouring of sympathetic nervous system stimulation; 

these special nerves send out chemical messengers 
that constrict the arteries and increase the smooth 
muscle tone of the penis, resulting in loss of erection. 

Normal sexual functioning in the male is dependent 
on the presence of testosterone; while testosterone 

is definitely involved in stimulating the desire for sex 
(libido), its effects on erection are less certain. 

Impotence evaluation. The evaluation of impotence 

has many parts. It begins with a history and physical 
exam. Blood is then drawn for studies to evaluate 
hormonal status and look for the presence of other 
diseases that may affect sexual function. Problems 
such as hypertension, diabetes, heart disease, kidney 

disease, and vascular disorders can all affect sexual 
function; many medications can also adversely affect 
erectile function. At the present time, there is no 
universally agreed-upon diagnostic approach; many of 
the available studies are new, and their reliability has 
not been fully determined. 

Nocturnal penile tumescence (NPT) testing is used 
to document the quality of the normal sleep-related 
erections that occur three to five times per night and 

last 25-30 minutes in men from adolescence to old 
age. The assumption is made that if these erections are 
normal, then the “equipment works,” and the problem 
is psychological in origin. Sleep testing is commonly 

done in a sleep laboratory, where the quality of sleep 
can be monitored; new research suggests that some 

sleep disorders may directly impair sexual function in 

the waking state. In addition, poor sleep quality may 

give unreliable NPT results. A variety of devices to 

monitor NPT at home are available, but they lack the 
advantages of evaluation in a sleep laboratory. 

Neurological testing can sometimes aid in the di¬ 

agnosis of primary neurogenic impotence (impotence 
that originates in the nervous system). However, in 

practice it is uncommon to subject a patient to a 
battery of neurological tests unless he has symptoms 

of nervous system disease (e.g., multiple sclerosis or 

spinal cord injury). 
Of all the tests used in evaluating male impotence, 

vascular testing has progressed the farthest in the 

last few years. Given that vascular disease may be 
the most common contributing factor to erectile prob¬ 

lems, studies looking for poor arterial inflow or fail¬ 

ure of the veins to trap the blood in the penis are 
essential in all patients for whom definitive therapy 

is being considered. The most dramatic development 

has been the ability to safely and directly inject tiny 
amounts of drug (papaverine or prostaglandin into 
the penis to relax the smooth muscle, dilate the penile 

blood vessels, and activate the venous blood-trapping 

mechanism—thereby inducing an almost physiological 
erection. Tests based on this principle not only can 

pinpoint the cause of the dysfunction but also allow 

the physician and patient to determine if a “self-injec¬ 
tion” program, wherein the patient is taught to inject 

his penis with these vasoactive medications, might be 
an appropriate form of long-term treatment. 

In conjunction with penile injection testing, new 

ultrasound equipment can actually visualize the penile 
arteries and veins, determine blood flow, evaluate the 

outer layer and inner substance of the erectile tissue, 
and predict which patients might benefit from other 

forms of treatment. X-ray studies can also be done to 
look for venous leaks and evaluate the adequacy of 
blood supply to the penis. 

Treatment options. Standard treatment for psycho¬ 

logical impotence is some form of sex therapy. For es¬ 
sentially physiological impotence there are now many 

treatment possibilities. Testosterone can be adminis¬ 
tered, usually by injection, in patients with low levels 
of this hormone. Oral medication is sometimes used 

to treat sexual dysfunction but often is not helpful. 
The most commonly used drug is yohimbine, an old 

agent that some studies indicate may improve sexual 
function, although the mechanism is unknown. 

Many patients can resume normal sexual activity by 
learning to inject their penis with the same medications 

used in the diagnostic studies described above. This 
is done about 15 minutes before having sex. While 

not a cure, this new form of treatment allows for sat¬ 
isfactory intercourse without the need for a surgical 

procedure. There are uncommon but potentially seri¬ 
ous side effects of such injection treatment, however, 
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making it essential that the physician prescribe the 

therapy only for appropriate patients, who are then 
carefully instructed and followed up. 

Where diagnostic studies show that a patient has 

a primary abnormality of the veins draining the penis 

(venous leak), new surgical procedures that seek to 

tie off the leaking sites can be employed. Young pa¬ 

tients who have suffered traumatic injuries to a penile 

artery are candidates for new surgical procedures that 

attempt to revascularize the penis, much as coronary 

bypass operations revascularize the heart. Unfortu¬ 

nately, revascularization has not been as successful in 

penile arterial disease unrelated to isolated trauma. 

Finally, virtually all patients with organic impotence 

can be helped by a surgical procedure in which a 

penile implant made of silicone or similar material is 

placed in the penis to make it rigid. Newer forms of 

implants allow for manual inflation and deflation of the 

penis with a very low risk of mechanical malfunction. 

Interstitial cystitis: a malady long misunderstood 

There are patients who experience symptoms that are 

often very disabling but for which urologists, until re¬ 

cently, have had no explanation or rational treatment. 

The majority are women with complaints of urinary 

frequency, burning on urination, pelvic pain, and pain 

on intercourse. Only 10% of patients are men. The 

symptoms, when evaluation failed to reveal an under¬ 

lying infection of the urinary tract as a cause, had 

been attributed to psychological problems, neurosis, 

or a “waste-basket diagnosis” of so-called urethral 

syndrome. Over the last decade a major advance has 

been the realization that these unfortunate patients 

have a real disease that is known as interstitial cystitis 

(1C). 
In large part because of the work of patient advo¬ 

cacy groups, the recognition of this chronic disorder by 

physicians has increased dramatically, and its serious¬ 

ness has come to be appreciated. A recent epidemio¬ 

logical study suggests that symptoms of 1C may occur 

in up to 450,000 people in the United States alone. 1C 

can devastate the daily life of those affected. Patients 

may need to urinate as often as every 15 minutes, day 

and night, and they are often in pain constantly. 
1C is primarily a diagnosis arrived at by exclusion. 

Patients are evaluated through studies including ex¬ 

amination of the bladder through a telescope placed in 

the urethra (cystoscopy), performed under anesthesia, 

in order to rule out cancer and infection as well as 
other less common disorders. A common finding for 

1C is tiny bleeding points on the bladder wall after it 

has been distended with fluid; when the distending 

fluid is allowed to drain from the bladder, it appears 

tinged with blood. 
Patients generally experience an onset over a pe¬ 

riod of a few weeks, with urinary frequency, pain in 

the area of the pelvis and bladder, and sometimes 

pain on intercourse. The symptoms generally manifest 

themselves like an infection. Despite negative cultures 

for bacteria, patients are often treated with a variety 
of antibiotics, but to no avail. 

While the cause remains unknown, recent research 

suggests that the lining of the bladder wall in patients 

with 1C may have subtle abnormalities that either re¬ 

sult in the symptoms or leave the bladder vulnerable 

to some constituent in the urine perhaps unique to 1C 

patients. A major research effort to establish its eti¬ 

ology is presently under way in centers in the United 
States and Europe. 

On the positive side, interstitial cystitis does not 

lead to cancer and is not a life-threatening disease. 

Further, many treatments are available to manage the 

symptoms. These include oral medications such as 

amitriptyline, an antidepressant, and medications that 

are directly administered by catheter into the blad¬ 

der, such as dimethyl sulfoxide (DMSO), which may 

relieve symptoms by anti-inflammatory or direct an¬ 

algesic actions. Some patients respond to distension 

of the bladder under anesthesia. Many patients find 

relief by avoiding certain foods or beverages that ex¬ 

perience has taught them aggravate their symptoms. 

Another method uses transcutaneous electrical nerve 

stimulators (TENS)—electrodes that are placed on the 
back of the leg (over the posterior tibial nerve) or di¬ 

rectly over the bladder. The patient wears a compact, 

battery-powered device (a stimulator) on a belt at the 

waist. The stimulator is hooked up to the electrodes by 

wires and is operated by the patient to deliver a mild 

electrical current to the pain site. It is recommended 

that patients self-administer TENS for 8-10 hours a 

day; beneficial results may occur over a two-to-four- 

month period. 

Fully 50% of patients will experience spontaneous 

remission of their symptoms for varying periods of time 

with no treatment at all. Ultimately only about 10% 

of patients will require a major surgical procedure. A 
procedure known as an ileal conduit urinary diversion 

attaches the ureters to a piece of bowel that diverts 
urine from the bladder to the skin; to collect urine, the 

patient wears a bag on the outside of the body that 

is periodically emptied. Alternatively, the bladder can 

be removed entirely and a new bladder constructed 
from bowel tissue, which does not require wearing a 

collection device for urine. 
Efforts are also under way to discover treatments 

that not only manage the symptoms of the disease but 
attack the primary problem causing it. A medication 

that has been given experimentally, sodium pentosan- 
polysulfate (Elmiron), may act to replenish the bladder 

lining. Other medications that stabilize mast cells— 

i.e., cells that act as chemical factories in the bladder 

and other tissues and may excrete potentially toxic 
substances—are being tested in clinical trials. 

—Philip M. Hanno, M.D. 
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Flu 
by Nancy H. Arden, M.N. 

Influenza, commonly called the flu, is caused by 

viruses that primarily infect the respiratory tract. While 

many viruses cause respiratory infections, flu viruses 

are unique in several respects. They often produce a 

more severe illness than other respiratory viruses and 

are more likely to result in potentially life-threatening 

complications. Influenza viruses also have a unique 

seasonal pattern, causing epidemics that begin and 

end abruptly and affecting a substantial proportion of 
the population in a short period of time. 

Symptoms, duration, spread 

The illness caused by influenza viruses is usually char¬ 

acterized by respiratory symptoms such as cough, 

sore throat, and nasal congestion, accompanied by 

fever, headache, muscle aches, and often extreme 

fatigue. Although gastrointestinal symptoms such as 

nausea, vomiting, and diarrhea sometimes accompany 

influenza, especially in children, these symptoms are 

rarely prominent. “Stomach flu” is a misnomer for 

gastrointestinal illnesses caused by other viruses or 

bacteria. 

Most people who catch the flu are acutely ill for only 

two to four days and recover within one to two weeks. 

Some, however, develop serious complications such 

as pneumonia. These complications can be deadly, as 

evidenced by the fact that in the U.S. alone, influenza 

is associated with an average of about 20,000 deaths 

each year. There are no exact statistics on the number 

of people who get the flu each year. One reason for 

the absence of data is that many people who have 

influenza do not seek medical care. Epidemiologists 

estimate that, on average, between 10 and 20% of 

the U.S. population are affected per year. 

Influenza is highly contagious and spreads by trans¬ 

fer of the virus from an infected person to one who 

is susceptible. The virus is usually transferred by tiny 

aerosolized droplets expelled by coughing, sneezing, 

or even just talking. Influenza can spread quickly 

in closed environments such as classrooms, offices, 

stores, theaters, and buses. Symptoms usually begin 

one to three days after infection, but infected persons 

can transmit the virus before they develop symptoms. 
Those with some degree of prior immunity can also 

shed viruses, thus transmitting infection, without hav¬ 

ing an apparent illness themselves. 

Seasonal pattern and circulation 

Influenza has a distinctive seasonal pattern. It occurs 

during the winter in temperate and colder climates, 

causing epidemics that can affect 10 to 40% of the 

population in a period of about 6 to 12 weeks. In¬ 

fluenza occurs virtually every winter in these regions, 

and epidemics occur in about two of every three win¬ 

ters. It is this pattern of activity that gave the virus its 
name. During the 14th century, because of its sudden 

and regular appearances, the disease was attributed 

to the “influence” (from the Latin influentia) of certain 

constellations that were present during epidemics of 

cough and fever and, later, to the influenza di fred do 
(Italian for “influence of the cold”). In the Northern 

Hemisphere, influenza usually occurs from about De¬ 
cember through April, with peak activity during Jan¬ 

uary, February, and early March. An exception to this 

pattern has been seen during pandemics (worldwide 

epidemics), when influenza activity has been detected 

from early autumn until well into the following spring. 

Influenza can occur in the tropics at any time of year 

and most often occurs in the Southern Hemisphere 
from about April through September. 

No regular pattern of worldwide spread of in¬ 

fluenza—or of flu viruses—has been observed. In 

fact, new strains of flu virus are often detected in 

many parts of the world within a matter of months. 

Although new influenza strains frequently have been 

first identified in the Orient, the reasons for this are 
not clear. The origins of the 1957 and 1968 pandemics 

were traced to China, and the so-called Russian flu of 
1977, which was first detected in the Soviet Union, 

is also thought to have originated in China. One the¬ 

ory about the origin of flu viruses is that pandemic 
strains may arise when a human and an animal strain 

infect a common host (see Influenza in animals, be¬ 
low); such an event may be more likely to occur in 

a country such as China, where in rural areas many 

417 



Flu 

people live in close proximity to domesticated animals 
that are known to be susceptible to influenza infec¬ 

tion (pigs, ducks, horses), thus increasing the chances 
for coinfection and genetic reassortment (“reshuffling”) 

between two distinct influenza viruses. 

The influenza virus 

The influenza virus has a fatty envelope that is studded 

with two types of protein molecules, called hemagglu¬ 
tinin and neuraminidase. The hemagglutinin molecules 

attach the virus to its target cell, while the function of 

the neuraminidase molecules is to free the virus when 
it has attached itself to a cell or other substance that 

it cannot infect. Once attached to a susceptible cell, 
the virus then takes advantage of the cell’s normal 
defense mechanisms to gain entry; as it does when 

confronted by other small foreign particles, the cell 

engulfs the virus into a small sac and then attempts 
to destroy it with enzymes. Instead of destroying the 
virus, however, the action of these enzymes allows 

the contents of the virus to pour into the cell. The 
viral material subverts the cell’s normal reproductive 
mechanisms and uses cellular genetic material to make 

copies of itself. Progeny viruses bud from the cell and 

go on to infect others. 
The cells that the influenza virus most often infects 

are the cells of the epithelium (membranous surface 

tissue) of the nose and throat. These cells have tiny 

hairlike structures, called cilia, that help keep the re¬ 
spiratory tract clean and protect it from invasion by 

foreign substances, including bacteria. As a result of 

the damage caused by influenza infection, these cili¬ 
ated epithelial cells die and slough off. Depletion of 
ciliated cells contributes to the development of compli¬ 

cations such as bronchitis and pneumonia by allowing 
infectious agents—usually bacteria—to gain access to 
the respiratory tract and to proliferate within it. 

When people are infected with influenza, they pro¬ 

duce antibodies that protect them against future infec¬ 
tion by the same flu virus. Thus, influenza occurs less 
frequently in adults than in children. (Adults are much 
more likely to get frequent “colds” than flu because 
there are several hundred viruses than can cause 

common cold symptoms, while at any given time there 
are only a few different human influenza viruses in 
circulation.) Nonetheless, people do continue to fall 
victim to flu throughout their lives. The reason for the 

continuing susceptibility to flu is that influenza viruses 
continually change. Mutations, or in some cases com¬ 
plete changes in the character of the viral genes, 

result in sufficient alterations in the structure of the 
hemagglutinin and neuraminidase that the antibodies 
produced against the “old” proteins no longer recog¬ 
nize the newly “disguised” virus and are, therefore, 
unable to prevent another flu infection from occurring. 
However, existing antibodies often help to reduce the 
severity of the infection. 

Emergence of “new” viruses and pandemics 
There are three types of influenza virus, designated A, 
B, and C. Type C influenza has a somewhat different 

composition than types A and B; it does not cause 

epidemics and rarely causes severe illness. Influenza 

A and B cause illnesses that are clinically indistin¬ 
guishable, and both undergo change while circulating. 

Influenza A is responsible for epidemics more often 

than B and, in addition to mutating gradually over 

time (a phenomenon known as antigenic drift), it can 

also change abruptly (antigenic shift), which does not 

occur with type B viruses. Influenza A viruses that 
undergo antigenic shift emerge with a completely new 

hemagglutinin, neuraminidase, or both. When shifts 

occur, large numbers of people—sometimes the en¬ 
tire human population—have no antibody protection. 

Pandemics are a result of these antigenic shifts. 

Three of the most recent antigenic shifts occurred 
in 1918, 1957, and 1968; each time, the old type A 
influenza virus disappeared when the new, antigeni- 

cally shifted virus emerged. However, for reasons that 

are not completely understood, the impact of each of 
these newly emerged viruses differed. The 1918-19 

pandemic known as Spanish flu was by far the most 
severe, causing many more deaths than any other 

influenza pandemic on record; in fact, it ranks second 
only to the Black Death (the plague) of the 14th cen¬ 

tury in terms of mortality. In the United States alone, 

about 500,000 people died from the Spanish flu; more 
than 20 million deaths occurred worldwide. 

The first influenza virus was not isolated until the 
early 1930s. Thus, there are no samples of the 1918- 

19 virus for scientists to study. However, information 
about flu viruses that circulated before the 1930s has 

been obtained through study of antibodies in the blood 
of people who were living during that time, a tech¬ 

nique known as seroarchaeology. Using a combination 

of seroarchaeology and analysis of viruses, scientists 
have determined that viruses similar to the one that 
caused the 1918-19 pandemic continued to circulate, 

mutate, and cause smaller epidemics until 1957. For 
reasons that still are not understood, the viruses that 
circulated after 1919 were not associated with the 
extremely high death rates seen during 1918-19. 

In 1957 another antigenic shift occurred in the in¬ 

fluenza A virus, resulting in the pandemic of so-called 
Asian flu that was associated with approximately 70,- 

000 deaths in the United States during the 1957- 
58 flu season. Although high rates of illness occurred 

among all age groups, serious complications and death 
were more common among the elderly and people 

with chronic illnesses—groups that consistently show 
a greater risk of serious flu-related problems. 

Influenza A virus again underwent an antigenic shift 
in 1968, resulting in the 1968-69 pandemic that be¬ 
came known as Hong Kong flu. About 34,000 deaths 

in the United States were attributed to this pandemic. 
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One possible reason for the lower death rate compared 

with other pandemics is that only the hemagglutinin 

component of the virus changed; the neuraminidase 

remained similar to that of the “Asian” strain. Fur¬ 

thermore, seroarchaeological evidence suggested that 

a virus with a similar hemagglutinin circulated from 

1899 to 1917. Thus, older people still alive in the late 

1960s may have been protected by antibody acquired 

earlier. Since 75 to 90% of influenza-related deaths 

usually occur among people 65 or older, protection of 

this group should substantially decrease death rates. 

However, the cumulative mortality due to influenza 

during epidemics between antigenic shifts is usually 

higher than that that occurs during pandemics. In the 

years since the emergence of the Hong Kong strain in 

1968, approximately 300,000 U.S. deaths have been 

attributed to viruses that evolved from this strain. Of 

the three flu virus strains currently in circulation, this 

type A strain, designated type A(H3N2)—the H3 and 

N2 indicating the particular hemagglutinin and neur¬ 

aminidase—is associated with the highest mortality. 

In 1977 an event occurred that took many influenza 

researchers by surprise and upset some of the the¬ 

ories previously held by epidemiologists; a virus that 

was virtually identical to one that circulated in the early 

1950s reappeared. Adding to this surprise was the 

fact that the type A virus that had emerged in 1968 

continued to circulate rather than disappearing, as pre¬ 

vious type A viruses had done following an antigenic 

shift. Both of these type A viruses have continued to 

circulate up to the present. 

Influenza in animals 

Influenza A viruses infect animals other than humans— 

most often swine, horses, seals, whales, and birds. 

Fourteen distinct hemagglutinins and nine neuramini¬ 

dases have been distinguished among these animal 

flu viruses, though only three of these hemagglutinins 

and two neuraminidases have been found in human 

viruses. Animal viruses are believed to play an im¬ 

portant role in the development of human pandemic 

strains. Antigenic shift may be caused by a “reshuf¬ 

fling,” or exchange, of genes between human and 

animal strains infecting the same cell of a human 

or animal “host.” Animal strains might also undergo 

changes making them capable of infecting humans. 

The impact of influenza in animals varies. The virus 
can cause respiratory illness in mammals, but mor¬ 

tality is usually low. Influenza infection in ducks is 

often asymptomatic, but the virus can cause devas¬ 
tating epidemics among other economically important 

fowl. Influenza is also a threat to the Thoroughbred 
horse industry. 

Some animal influenza viruses can cause illness in 

humans, and human influenza viruses can also infect 

animals. While in most cases animal influenza viruses 

do not appear to cause severe illness in humans, they 

do have this potential. Seroarchaeological evidence 

strongly suggests that the 1918-19 pandemic was 

caused by a virus similar to influenza viruses that have 

continued to cause flu in swine. 

Surveillance and identification of viruses 

International surveillance of influenza viruses has been 

conducted by the World Health Organization (WHO) 
since 1947. The number of participating laboratories 

has increased over the years—by 1990 there were 

more than 200 national influenza centers worldwide, 
representing every continent and virtually every ma¬ 

jor geographic area in the world. The main purposes 
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of this surveillance program are to determine which 
virus strains are circulating and to monitor their impact 

and any antigenic changes that occur. The findings of 

this surveillance system are used to determine which 

strains should be included in the current influenza 

vaccine, which must be updated annually to accom¬ 

modate the antigenic changes. 
Several hundred laboratories throughout the world 

send virus samples to one of two WHO reference 
centers located in London and Atlanta, Ga. There the 

viruses are tested, and each is given a unique name. 
Viruses are identified according to the virus type, place 
of isolation (usually a country or a city), and number of 

isolates of that type of virus from that place and year. 

If the virus is type A, it is also identified according to 
subtype. For example, the 10th type A virus of the 

H3N2 subtype to be isolated in Singapore in 1988 was 
designated A/Singapore/10/88 (H3N2). It is because 
of this system that certain virus strains come to be 

known popularly by such names as Russian flu and 

Hong Kong flu. 
Influenza viruses are isolated by being cultured in 

the laboratory from specimens obtained from people 
who have acquired the infection naturally. Specimens 

are usually taken by a swab from the back of the 

patient’s throat or the inside of the nose. Influenza- 
infected cells from the surface epithelia are easily ob¬ 

tained. Specimens are then transferred onto a type 
of culture media where influenza viruses are likely 

to grow. The types of media used are either thin 
sheets of living cells (grown from a continuous cell line 
originally derived from animals) or hen’s eggs. (Most 

influenza viruses grow particularly well in eggs—the 
viruses used in the commercial influenza vaccine are 
grown in hen’s eggs.) 

Of the viruses that are sent to one of the two WHO 

centers, those that represent different variations of 

circulating strains are stored in ultralow-temperature 

freezers (—70° C [—94° F] or below) or in liquid nitro¬ 

gen. They are stored indefinitely and may be retrieved 

for a variety of purposes. For example, as more ad¬ 
vanced laboratory techniques are developed, studies 

of viruses that circulated in the past could lead to a 
better understanding of the evolution and molecular 

epidemiology of influenza. 

Diagnosis and treatment 

Although the respiratory symptoms of influenza and 

the common cold can be similar, flu is generally ac¬ 
companied by other, severe systemic symptoms, in¬ 

cluding fever, headache, muscle aches, and extreme 

fatigue. Flu symptoms develop quite suddenly and 
usually appear one to three days after exposure to 

influenza virus. Although flu symptoms are usually 

more debilitating than cold symptoms, in both cases 
the duration of symptoms can vary from a few days to 

two weeks or more. The acute symptoms of influenza 

usually subside in three to five days, but other mani¬ 
festations—hacking cough, fatigue—often persist for 

another week or longer. Secondary bacterial infections 

are more likely to occur after influenza infection than 
after a cold. 

While it is possible to diagnose influenza in the lab¬ 
oratory, it usually requires several days to a week to 

obtain results; furthermore, the test is relatively expen¬ 

sive and is not performed in most clinical laboratories. 
A new test is currently being developed that may al¬ 

low physicians to diagnose influenza in their offices 
quickly and inexpensively. However, at the present 

time physicians usually make a clinical diagnosis of flu 
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based on the patient’s symptoms combined with the 
knowledge that influenza tends to occur in epidemics 
in the coldest months. Thus, during the winter, when 
they begin to see a sharp increase in the number of 
patients with acute respiratory illness associated with 
fever and accompanied by characteristic flu symptoms, 
doctors are usually correct in suspecting that most of 
these illnesses are caused by influenza viruses. By 
keeping informed of the results of state and national 
influenza surveillance, physicians also know which in¬ 
fluenza virus type or strain is likely to be responsible, 
since one particular strain often predominates in a 
given flu season. 

If the predominant influenza strain is a type A virus, 
the doctor may prescribe the antiviral drug amantadine 
(Symmetrel) for patients with influenza symptoms. Its 
mechanism of action is not completely understood, but 
the drug appears to inhibit replication of influenza A 
viruses; it is not effective against influenza B. If taken 
within the first day or two after symptoms begin, aman¬ 
tadine can reduce the severity of flu symptoms and 
may also reduce the duration of the illness. Although 
the drug is usually safe when taken as prescribed, 
adjustments in dosage are needed for children and 
older adults, as well as for people with kidney dis¬ 
ease and seizure disorders such as epilepsy. Patients 
should ask their physician about potential side effects 
and know which symptoms may represent side effects 
that warrant discontinuing the drug. 

People who require regular medical supervision for 
a chronic disease {e.g., heart and respiratory condi¬ 
tions, kidney disorders) should consult their physician 
when they develop a flulike illness. However, many 
otherwise healthy people may not need to see a doc¬ 
tor when they get the flu. Uncomplicated influenza can 
be treated by bed rest, fluids (hot or cold), and sim¬ 
ple home remedies or over-the-counter medications. 
Gargling with warm salt water can help soothe a sore 
throat, and sipping fluids can reduce the frequency 

and severity of a cough. When a dry, hacking cough 
is persistent or interferes with sleep, a cough suppres¬ 
sant may be helpful. Decongestants can relieve pres¬ 
sure and congestion in the nasal passages, sinuses, 
or ears, and antihistamines can help relieve a runny 
nose or watery eyes. When considering multisymptom 
preparations, it is important to understand the pur¬ 
pose of each ingredient and to consider whether all 
are needed. It may be better to treat the most trou¬ 
blesome symptoms with one or two single-ingredient 
medications. 

The choice of medication for treatment of fever, 
headache, and muscle aches is especially important 
for children and teenagers with influenza. While most 
adults can safely take either aspirin or an aspirin sub¬ 
stitute such as acetaminophen, children and teenagers 
(6 months old up to 18 years of age) should never 
be given aspirin when influenza is suspected. It has 
been found that children and teenagers who take as¬ 
pirin during and after influenza infection are at greater 
risk of developing the rare but very serious illness 
Reye’s syndrome. 

While most people recover from influenza with after¬ 
effects no more serious than a tendency to tire easily 
for a week or two, some develop more serious com¬ 
plications. The most common are bacterial infections. 
These include ear infections, which occur more fre¬ 
quently in children than in adults; sinusitus; bronchitis; 
and pneumonia. The severity of these conditions can 
vary greatly, and while antibiotics have no effect on the 
influenza virus, they are effective against secondary 
bacterial infections. People with acute respiratory in¬ 
fections who continue to have troublesome symptoms 
or significant fever for more than three or four days 
should see their doctor. 

Prevention 
For some people, preventing influenza infection is 
especially important. Annual influenza vaccination is 
specifically recommended for people who, because 
of their age or certain chronic health conditions, are 
at increased risk of serious flu-related complications. 
These high-risk groups include the following people: (1) 
adults and children with chronic diseases of the heart 
or lungs, including asthma; (2) residents of nursing 
homes and other chronic care facilities; (3) anyone 65 
years of age or older; (4) adults and children who have 
diabetes, kidney disease, severe forms of anemia, or 
immunosuppression (including those with symptomatic 
human immunodeficiency virus infection—i.e., AIDS or 
AIDS-related complex); (5) children and teenagers who 
are receiving long-term aspirin therapy (for juvenile 
rheumatoid arthritis, for example) and may, therefore, 
be at greater risk of developing Reye’s syndrome after 
an influenza infection. 

Except during the pandemics of 1918-19 and 1957- 
58, pregnancy has not been shown to increase the 

421 



Flu 

risk of influenza-related complications. However, preg¬ 

nant women who have any of the chronic medical 

conditions listed above should be vaccinated since it 
has been determined that influenza vaccination is safe 

during pregnancy. Flu vaccine is also recommended 
for those who are in frequent contact with people at 
high risk, such as health care providers and family 

members of those at high risk. 
In the United States influenza vaccine is usually 

given a short time before the influenza season—from 

about September until December—because the level 
of antibody is highest about a month after vaccination 
and can begin to decline several months thereafter. 

However, people in the high-risk groups should con¬ 

sider receiving influenza vaccine at any time if they 
plan to travel to the tropics or to the Southern Hemi¬ 
sphere between April and September, when influenza 

may be circulating. 
Influenza vaccine is made from flu viruses that 

have been killed, or inactivated. The fear that being 

vaccinated may actually cause a person to get the 

flu is unfounded; the fact that the vaccine contains 
only killed viruses makes infections impossible. In the 
past, however, flu vaccines were not as highly puri¬ 

fied as they are now, and reactions to the vaccine, in 
the form of symptoms such as fever, muscle aches, 

or headache, were more common. Most people who 
receive current influenza vaccines have no such side 
effects; however, because the viruses for influenza 

vaccine are grown in eggs, people with severe egg 
allergies can have an allergic reaction to the vaccine 
and should therefore not take it. 

Another reason some people do not get flu shots is 

that they believe the vaccine is not always effective. 
In fact, effectiveness can vary from one season to an¬ 
other. Because the virus strains that are used in mak¬ 

ing the vaccine must be chosen months in advance 
of the flu season, sometimes one or more of the cir¬ 
culating viruses change between the choosing of the 
vaccine strains and the actual flu season. However, 

even when the vaccine does not completely prevent 
influenza infection, it often decreases the severity of 

illness and the likelihood of developing complications. 
For elderly people and those with immune deficiencies, 
flu vaccine has been found to be more effective in 
preventing complications and death than in prevent¬ 
ing flu itself. 

Although amantadine can also be used to prevent 
influenza A infection—it is 70-90% effective—it is not 
generally recommended as a substitute for flu vaccine 
(except in some immunocompromised individuals), as 
it does not protect against type B influenza, and it 
must be taken every day over the entire period of 
potential exposure to influenza. However, it can be a 
very useful adjunct to vaccine in certain situations. 

Another antiviral drug, rimantadine (Flumadine), is 
also being studied for prevention and treatment of 

influenza. Rimantadine is chemically similar to aman¬ 

tadine but appears to cause fewer side effects. Like 
amantadine, it is also ineffective against type B in¬ 

fluenza. Another possible limitation of these antiviral 

agents is the potential for the emergence of drug- 

resistant viruses. Influenza A viruses resistant to 
amantadine and rimantadine have been found in some 

patients treated with these drugs; however, the poten¬ 
tial for spread of resistant viruses is not yet known. 

The vast majority of circulating influenza A viruses 

that have been tested up to the present time have not 
been drug resistant. 

Ongoing research 

Other approaches to preventing influenza are being 

explored. Researchers have been studying a live in¬ 
fluenza vaccine that is administered in the form of 

nose drops or spray. The vaccine is made from attenu¬ 

ated influenza viruses (i.e., reduced in disease-causing 

potential) that cannot replicate in the lower respiratory 
tract and that produce a very mild, often subclinical, 

infection. These viruses are combined with naturally 

occurring influenza viruses to create viruses that have 
the hemagglutinin and neuraminidase of circulating in¬ 

fluenza strains but other proteins of the attenuated 
strain. This process produces a virus that can induce 

immunity to circulating viruses but causes only a very 
mild, or subclinical, infection. Among the potential ad¬ 

vantages of live influenza vaccines are that they may 
induce immunity against a broader range of influenza 

virus variants than vaccines made from killed virus and 
that they may also induce longer-lasting immunity. 

Finally, scientists are continuing to study the virus 
itself in the hope that a better understanding of its 

biological properties may lead to the development of 
even more effective control measures. As the tools 

of molecular biology become more sophisticated and 
more widely applied, the structure of influenza virus 

proteins and the genetic code of the viral genes 
are being studied in greater detail. For example, re¬ 

searchers not only have identified the gene responsible 

for amantadine and rimantadine resistance but also 
have elucidated portions of the gene and the changes 
in the nucleotide sequences encoding the proteins of 
this portion. This finding has allowed researchers to 

characterize resistant viruses, and it may eventually 
lead to a better understanding of the mechanisms of 

influenza virus replication; this may in turn contribute 
to the development of better ways to inhibit replication. 

Molecular techniques are also being applied to studies 
of the immune response and show great promise for 
the development of more effective vaccines. 

Copyright © 1990 by Encyclopedia Britannica, Inc. 
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Gestational 
Diabetes 
by Donna L. Jornsay, R.N. 

Gestational diabetes is a form of diabetes that de¬ 

velops during pregnancy (gestation) and usually dis¬ 

appears when the baby is born. It affects about 3% 

of all pregnant women but is much more common 

in certain ethnic groups, including Hispanics, blacks, 

Native Americans, and Asian Indians. It is one of the 

most common complications of pregnancy. 

The exact cause of gestational diabetes is unknown. 

During pregnancy the placenta (the organ nourishing 

the baby) produces hormones that help the fetus 

grow but also block insulin’s action in the mother’s 

body. This is known as insulin resistance. Insulin is 

the hormone produced by the pancreas that helps the 

body’s cells use or store glucose for energy. Glucose 

is the body’s simplest form of sugar obtained from 

digested food. 

During pregnancy, all women experience changes 

in the amount of insulin their bodies produce. This 

extra insulin is needed to meet the energy needs of 

both the mother and baby. When there is not enough 

insulin produced by the pancreas or the insulin is not 

used effectively, as is the case with insulin resistance, 

glucose cannot be used for energy and builds up in the 

bloodstream. These high blood glucose levels during 

pregnancy constitute gestational diabetes. High blood 

glucose levels (hyperglycemia) are unhealthy for both 

mother and baby. 
Gestational diabetes usually appears around the 

24th week of pregnancy, when the placenta begins 

producing large amounts of the hormones causing 

insulin resistance. Women with a family history of dia¬ 

betes or who are overweight have a greater chance of 

developing gestational diabetes, although it may occur 

in any woman. Also, as women age, their chances 

of acquiring gestational diabetes increase, so even a 

woman who did not develop gestational diabetes dur¬ 

ing her first pregnancy may develop it during later preg¬ 

nancies. Although it cannot generally be prevented, 
in 98% of the women affected, gestational diabetes 

goes away after pregnancy. However, statistics show 

it is likely to recur with subsequent pregnancies. 

Screening tests 
There are usually no signs or symptoms of gestational 

diabetes. For this reason, health care professionals 

recommend that all women be screened for gestational 

diabetes between the 24th and 28th week of preg¬ 

nancy. Women who have had gestational diabetes in 

a previous pregnancy or have other risk factors may 
be screened earlier than the 24th week. 

The screening test requires that the woman drink 

a glucose solution. One hour later, a blood glucose 

level is measured. If the result is abnormal, a glucose 

tolerance test is performed. The night before, she con¬ 

sumes nothing after midnight; in the morning a blood 

sample is taken. She then drinks a larger amount of 
glucose solution than for the screening test. Blood 

samples are taken hourly for three hours. If two or 

more of the four blood test results are higher than 

established values, she has gestational diabetes. It is 
not uncommon for women to have abnormal screen¬ 

ing tests but normal glucose tolerance tests; these 
women do not have gestational diabetes. 

How the baby is affected 

In women with gestational diabetes who maintain nor¬ 

mal glucose levels (60 to 140 milligrams per deciliter 

[mg/dl]), babies are at only slightly higher risk for 
complications than babies of healthy women who do 

not have diabetes. Babies of women with gestational 

diabetes are not born with diabetes regardless of 
what the mother’s blood glucose levels were during 

pregnancy. If gestational diabetes has been poorly 

controlled, the following problems can affect infants: 
Macrosomia (big body). The term macrosomia is 

used to describe a baby who is abnormally large for 

his or her developmental age. When a woman has 

increased blood glucose levels, this “highly sugared” 
blood crosses the placenta to the baby. The baby is 

“overfed” by this extra glucose and gets fat. Delivery 
of a large baby can be difficult for both the mother 

and the baby. The baby may be too large to be de¬ 

livered vaginally; a cesarean delivery may therefore be 
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necessary. Large babies who are delivered vaginally 
have an increased chance of injury to their arms or 

shoulders during delivery. 
Hypoglycemia (low blood sugar). Hypoglycemia is 

another problem for babies of mothers who have high 
blood glucose levels in the last few days of pregnancy 

or during labor. High blood glucose levels cause the 
baby to produce extra insulin. After delivery, this extra 

insulin can cause the infant’s normal blood glucose to 

fall to lower than normal levels. Thus, these infants 
have their blood glucose levels checked frequently in 

the first few hours after birth. 
Jaundice (hyperbilirubinemia). Jaundice (yellowing 

of the skin) may occur more often in babies born to 
women with gestational diabetes. In the days following 

their birth, they may need to be exposed to special 
lights in the hospital nursery to help break down the 

extra bilirubin (yellowish pigment) that has built up in 
their systems as the result of the normal transition 

from fetus to infant. In most, this treatment is very 
successful and lasts only a few days. 

Other problems. Respiratory distress syndrome is a 
condition in which the infants’ lungs are not mature 

enough for them to breathe on their own. It occurs 
most commonly in babies who are born prematurely, 

and women with poorly controlled gestational diabetes 
are at greater risk for preterm births. 

It is important to stress that gestational diabetes 
does not cause birth defects, as it does not develop 

until later in pregnancy. The baby’s organs are formed 
before blood glucose levels rise. Birth defects are more 
common in infants of women with diabetes prior to 

pregnancy. Only if the mother’s “gestational diabetes” 
is actually previously undiagnosed diabetes and her 
blood glucose levels are high early in pregnancy will 

her baby be at increased risk for birth defects. 

The mother’s health 

Women with gestational diabetes and large babies may 
have prolonged labors. The baby’s head can have trou¬ 
ble fitting through the mother’s pelvis (cephalopelvic 
disproportion). There may therefore be a need for a 
cesarean delivery, which carries an increased chance 

for maternal complications. 
Women with gestational diabetes may have a greater 

chance of developing infections, especially vaginal, 
bladder, and kidney infections. These women should 

have frequent urine cultures to detect the presence of 
any urinary tract infection that would require treatment 
with antibiotics. 

Toxemia (preeclampsia or pregnancy-induced hyper¬ 
tension) is a potentially serious complication of preg¬ 

nancy that is more common in women with gestational 
diabetes. It causes high blood pressure, urine protein 
spillage, and swelling (edema), especially of the legs 
and feet. High blood pressures are not healthy for 
the mother or the baby and can be life-threatening if 

untreated. Treatment can vary—from bed rest to hos¬ 
pitalization. Toxemia usually resolves after delivery. 

The persistence of diabetes after delivery is the 

most serious problem for women with gestational dia¬ 

betes. As indicated previously, this occurs in approxi¬ 
mately 2% of women with gestational diabetes. Up to 

60% of women who have had gestational diabetes, 

however, will develop non-insulin-dependent diabetes 

later in life. Obese women have the greatest risk for 

the development of lifelong diabetes. 

Management of gestational diabetes 

The goal of gestational diabetes management is nor¬ 
malization of blood glucose levels. The “tools” that 

enable women with gestational diabetes to achieve 

normal blood glucose levels and will help them to 
achieve the goal of having a healthy baby include: 

The health care team. Prior to the diagnosis of 
gestational diabetes, most pregnant women receive 
prenatal care only from their obstetrician. Women with 

gestational diabetes need care from a specialized team 

that may include an endocrinologist, a dietician, and a 
nurse educator. 

Blood glucose monitoring. In order to monitor how 
well the treatments are controlling the diabetes, women 

are frequently asked to test their blood each day. The 
results of these tests (in addition to the monitoring of 

urine) provide the woman and her health care team 

with the information necessary for making adjustments 
for keeping both mother and baby healthy. 

Blood glucose values fluctuate throughout the day; 

they are lowest before meals and highest one to two 
hours after meals. Desirable blood glucose ranges for 

pregnancy are premeal glucose values of 60-90 mg/dl 

and postmeal values of less than 140 mg/dl. Testing 
schedules vary, but most health care professionals 
recommend testing in the morning before eating and 

one to two hours after each meal. Blood glucose 
testing may be required more frequently for women 
taking insulin. 

Blood glucose testing can easily be done by the 
woman herself. It requires only a pinprick to the side of 
the fingertip to obtain one small drop of blood. There 

are automatic devices available that do the “sticking” 

and make the process simple, quick, and painless. 
There are several different methods for measuring 

the amount of glucose in the blood. All methods re¬ 
quire a small drop of blood to be placed on the pad 
of a chemically treated test strip or membrane. One 

method uses a meter, which gives an automatic and 
exact readout of blood glucose. Another method uses 
test strips only (without a meter). Neither method is 

difficult to perform, but all require the woman to be 
carefully trained in their use. 

Urine ketone monitoring. Ketones are waste prod¬ 
ucts that develop when the mother’s body breaks 
down fat because there is no other energy source 
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available. This happens during pregnancy if there has 

been a long interval between meals or if the mother is 

not eating enough for both herself and her baby. Ke¬ 

tones are monitored because they cross the placenta 

and large amounts may be dangerous to the baby. The 

mother may be asked to check her urine for ketones 

every morning before eating. To prevent ketones it is 

important that she not skip or delay meals and follow 
the prescribed meal plan. 

Healthy eating for two. A healthy meal plan is the 

key to success with gestational diabetes. Foods the 

mother eats are broken down into glucose and raise 

blood glucose levels in varying amounts. Of the three 

main food types—carbohydrates, proteins, and fats— 

carbohydrates (starches) have the greatest effect on 

blood glucose. Most carbohydrates are turned into 

sugar within one to two hours. Simple sugars such as 

concentrated sweets and desserts are absorbed even 

more quickly. Proteins and fats are digested more 

slowly and have only a small effect on blood glucose. 

A well-balanced meal plan includes adequate 

amounts of all these basic nutrients, including suf¬ 

ficient quantities of carbohydrates to promote the 
baby’s growth. Many women when diagnosed with 

gestational diabetes try to control blood glucose lev¬ 

els by eliminating starches from their diet. This can 

be harmful to the developing fetus, who needs these 

foods to grow. Also, sufficient starches are needed to 

control glucose levels adequately. 

A dietician will design a meal plan that includes all 

the necessary nutrients for pregnancy and balances 

meals throughout the day. This alone may be enough 

to keep blood glucose levels normal. Blood glucose 

monitoring tells the mother and her health care team 

how well the treatment is working. 

The goals of the diet are: (1) blood glucose values 

of less than 140 mg/dl one hour after meals; (2) a 

pregnancy weight gain of 48-59 kg (22-27 lb; obese 

women may need to gain only 33-44 kg [15-20 lb]); 

and (3) absence of ketones in maternal urine. 

The moderate use of aspartame (e.g., one diet 

soda or one serving of aspartame-sweetened dessert 

per day) is considered safe during pregnancy. The 

artificial sweetener saccharin, however, crosses the 

placenta and should be avoided during pregnancy. 

Caffeine, alcohol, and concentrated sweets should 
also be avoided. 

Exercise. Physical exercise lowers blood glucose by 

making body cells more sensitive to insulin. For this 

reason, exercise can be very helpful in the manage¬ 

ment of gestational diabetes. A woman with gesta¬ 

tional diabetes may be advised to go for a brisk 20- 

30 minute walk every day after breakfast, or even af¬ 

ter every meal, to control the blood glucose response 

to that meal. 

In general, exercise during pregnancy should be 

done at a moderate level so that the mother’s pulse 

does not exceed 140 beats per minute, and the ex¬ 

ercise should be performed in 20-minute sessions so 

that the pulse does not stay elevated. Acceptable 

2,220-calorie sample meal plan 

exchanges * food (amount) exchanges * food (amount) 

breakfast: 0 fruit fruit (none) pm snack: 1 meat cheese (1 oz) 

1 meat egg (1) or slice cheese (1) V2 milk plain low-fat yogurt 

2 starch whole-grain bread (V2 cup) or skim 

(2 slices) or dry milk (V2 cup) 

cereal (3A cup) 1 starch crackers (4) or 

2 fat margarine (2 tsp) breadsticks (3) 

or polyunsaturated 
oil (2 tsp) dinner: 4 meat broiled lean fish, chicken, 

V2 milk skim milk (V2 cup) or meat (4 oz) 
1 vegetable cooked vegetables (1 cup) 

am snack: V2 milk skim milk (V2 cup) 2 starch rice (1 cup) or pasta 

1 starch crackers (4) (1V2 cups) 
2 fat margarine or oil (2 tsp) 
1 milk skim milk (1 cup) 

lunch: 3 meat lean fish, chicken, 
or cheese (3 oz or 3 slices) 1 fruit fresh fruit (one 

small piece) 
1 vegetable cooked or raw 

vegetables (1 cup) 
2 starch bread (2 slices) bedtime snack: V2 milk skim milk (Vs cup) 

1 fat margarine, mayonnaise, 1 starch bread (1 slice) 

or oil (1 tsp) 1 meat cheese (1 slice) or 

1 milk skim milk (1 cup) peanut butter (2 tsp) 

1 fruit fresh fruit (small piece) 
or banana (V2) 

-based on American Diabetes Association diabetic exchange iists. which divide foods into six groups (meat, starch, vegetabie, frurt. fat, and m.lk) 
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forms of exercise include brisk walking, swimming, 

and prenatal stretching exercises. Activities that may 

be too strenuous for the pregnant woman include jog¬ 
ging, tennis, racquetball, volleyball, basketball, snow 

skiing, and waterskiing. These and other forms of ex¬ 
ercise should first be discussed by the woman with 

her health care team. 
Insulin treatment. If a meal plan and exercise do 

not keep blood glucose levels in the desired range, 
treatment with insulin may be needed. This occurs 

in approximately 15% of women who develop gesta¬ 
tional diabetes. Insulin must be injected; it cannot be 

taken in pill form because it is broken down during 
digestion. Oral diabetes medications cannot be used 

during pregnancy. 
A nurse educator teaches women how to give 

themselves insulin. With the very fine needles available 
today—and with the proper technique—injections are 

virtually painless. Women who need insulin will also be 

instructed in the different types of insulin, how they 
work, and how to balance the insulin they take with 

the meals they eat in order to avoid low blood sugar 
levels. A woman’s need for insulin usually increases 

as her pregnancy progresses. This is not a sign that 
the diabetes is worsening. 

Frequently, pregnant women worry that taking in¬ 

sulin may hurt the baby. Insulin does not cross the 
placenta; blood glucose does, however, and high lev¬ 

els are dangerous for the baby. It is therefore essential 
that blood glucose levels be normalized. 

Keeping a log. It is important for the mother to keep 

some sort of log in which she records blood glucose 
and urine ketone values, times of the tests, and any 
changes in diet, exercise, or insulin. These results will 
need to be reviewed regularly with the health care 

team so that any necessary adjustments in the treat¬ 
ment plan can be made. 

Obstetrical follow-up 

Between the 30th and 40th week of pregnancy and 
until the time of delivery, the obstetrician may recom¬ 

mend some special tests for women with gestational 
diabetes. These tests measure the growth and eval¬ 

uate the condition of the baby. Some of the more 
common tests that may be prescribed are: 

Ultrasound. An ultrasound examination is a safe 

and painless exam of the baby that uses sound 
waves to produce a picture (sonogram) of the devel¬ 
oping baby. Ultrasound is often performed at various 
times throughout the pregnancy to evaluate the baby’s 
growth. Many obstetricians order an ultrasound to 
estimate the baby’s size when choosing the safest 
method of delivery. 

Kick counts (fetal movement tests). The kicks or 
movements the mother feels from the baby are good 
indicators of the baby’s health. The mother may be 

asked to count the number of movements within spe¬ 

cific time periods each day. The doctor or nurse will 

explain this test, and the mother should notify the 

doctor if there is any decrease in the number of move¬ 

ments or change in the pattern of movements. 

The nonstress test (NST). The nonstress test is an 

appraisal of the baby’s well-being based on changes 
that occur in the fetal heart rate with the baby’s 

movement. It is a painless test that uses an external 

monitor attached to the mother’s abdomen—without 
stimuli (stress) to the baby—to record the fetal heart 

rate, which should accelerate when the baby becomes 

active. It is usually done for a period of 20-30 minutes 
in the doctor’s office or hospital clinic. 

Delivery and postpartum 

Most women with gestational diabetes have success¬ 

ful pregnancies and deliver healthy babies. If the ges¬ 

tational diabetes is well controlled and the baby is of 
a normal size, most women with gestational diabetes 

can deliver their babies vaginally, and their babies will 

be perfectly healthy. It bears repeating that babies of 

women who have had gestational diabetes will not 
have diabetes. Many hospitals still care for these in¬ 

fants in the special-care nursery, however, so they can 
receive special attention if needed. 

Like all women, those who have had gestational 

diabetes are encouraged to breast-feed their infants. 
Breast milk is an excellent source of infant nutrition, 

and it contains antibodies to help fight infections. 
Breast-feeding can also help mothers in their efforts 
to lose weight after pregnancy. 

Ninety-eight percent of women with gestational di¬ 
abetes will not have diabetes after delivery. The ma¬ 

ternal risks of undiagnosed diabetes make it important 

that women who have had gestational diabetes have 
a two-hour glucose tolerance test 6 to 12 weeks after 
delivery to ensure that their diabetes has resolved. 

The 2% of women who still have diabetes will need 

good medical care; prompt diagnosis is essential. 
In 60-90% of women who have had gestational di¬ 

abetes, the condition will recur with subsequent preg¬ 

nancies. As already indicated, a diabetes screening 
test is important early in subsequent pregnancies. 

Of the women who have had gestational diabetes, 

60% will develop non-insulin-dependent diabetes later 
in life; most will be obese. Of those women who return 

to ideal body weight after their pregnancy, only 25% 
will develop diabetes. The healthy eating habits de¬ 

veloped during pregnancy should be maintained post¬ 
partum, but caloric intake will need to be reduced in 
order to promote weight loss. Specific caloric needs 
will depend on the individual woman’s height and body 
size and her activity level. Women who have had ges¬ 

tational diabetes should have an annual fasting blood 
glucose test to make certain that non-insulin-depen- 
dent diabetes has not developed. 

Copyright © 1990 by Encyclopedia Britannica, Inc. 
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Kidney Stones 
by Fredric L. Coe, M.D., 
and Joan H. Parks, M.B.A. 

In March 1988 the U.S. National Institutes of Health 

convened a consensus conference at which experts 

from the United States and Europe deliberated and 

came to conclusions about the best and most up- 

to-date methods of treating and preventing kidney 

stones. The conference was held partly because new 

treatments have become available and partly because 

kidney (or renal) stone disease (nephrolithiasis) is so 

common; some 328,000 people in the U.S. alone are 

affected annually, and kidney stones are thought to 

occur in 1% of adult men in the industrialized countries 

of the world. 

The kidneys and the stones they form 

The kidneys are bean-shaped organs that act as chem¬ 

ical filters of the blood. From the food and drink people 

consume, the kidneys separate chemicals; chemicals 

the body does not need are drained as urine that flows 

down through long, narrow tubes—the ureters—into 

the bladder, which acts as a temporary reservoir until 

the time of urination. The bladder in its turn drains into 

the urethra, and the urine is passed out of the body. 

Human kidneys have evolved to conserve water so 

people can live on dry land; they can eliminate essen¬ 

tially all their waste products in as little as 350 ml (10.5 

fl oz) of urine a day. This water conservation, with 

concentration of salts in the urine, a benefit during 

evolution, has a distinct drawback: it raises the risk of 

forming stones. 
All kidney stones are made of crystals held together 

by common urine proteins. Most—80%—are made 
of calcium crystals, most commonly calcium oxalate. 

These kidney stones form because humans produce 

urine that contains more calcium and oxalate than 

can be held in solution. Kidneys normally add more 

calcium and oxalate to the urine than it can hold, so 

crystals always can be found in urine; stone-forming 

people simply exaggerate this tendency and make 

more crystals than is normal. Their urinary crystals 

bunch together into stones, which obstruct urine flow 

and can cause pain and bleeding. 
Of the other types of stones, about 5% are made 

of crystals of uric acid. Rarely, stones are made of 

cystine, an amino acid normally found in blood, which 

spills into the urine in certain people who have an 
inherited kidney abnormality. About 15% of stones are 

formed in the kidneys by the actions of bacteria that 

ms*. 

infect the urinary system; some bacteria possess an 

enzyme that converts urea, a normal urine constituent, 
into ammonia, which initiates a chain of reactions lead¬ 

ing to crystals of magnesium ammonium phosphate, 

called “struvite” after Heinrich Struve, the mineralogist 
who first discovered similarly composed crystals in 

caves. Kidney stones can be a combination of different 

crystals. The size of stones can range from flecks that 

can barely be seen on an X-ray to a “staghorn,” which 

can fill up an entire kidney. Stones can be smooth and 

round or can have sharp, jagged edges. 

Factors that increase the risk of stones 

A number of factors can contribute to a tendency to 

develop kidney stones. These include: 

Sex and age. Stones most often start in young 
adulthood, the peak ages being between 20 and 30; 

rarely, they begin during childhood or in later adult life, 

after age 50 or 60. Stones are overwhelmingly (80%) a 
disease of men, though women who form stones tend 

to experience more trouble from them; e.g., urinary 

infection and the need for surgery. 
High urine calcium losses (hypercalciuria). Over half 

of the men and three-fourths of the women who have 
stones have hypercalciuria. Hypercalciuric people are 

able to absorb more calcium from their diet than 

most people, and they excrete the excess calcium in 

their urine. About 10% of the general population are 

hypercalciuric. This trait, which could have survival ad¬ 
vantages in a calcium-poor environment, is inherited 

in an autosomal dominant manner, like brown eyes; 
this means hypercalciuria occurs in successive gener- 
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ations of families that carry the trait, and equally in 

both sexes. 
High urine uric acid levels (hyperuricosuria). The 

diet of some stone-forming people, mostly men, con¬ 

sists largely of meat, fish, and poultry. These protein- 
rich foods also are high in purines, of which the 

metabolic by-product is uric acid. Their diets overload 
their urine with uric acid, which is poorly soluble and 

forms crystals. Uric acid crystals can grow into a stone 
or act as seed crystals that promote the crystallization 

of calcium oxalate. Sometimes the two crystals grow 

into each other. A minority of patients overproduce 
uric acid because of hereditary predisposition; they are 

also prone to mixed stones even though their diets 
may not contain a preponderance of meats or other 

high-purine foods. 
Low urine citrate levels (hypocitraturia). Citrate is 

a chemical found in urine that binds with calcium to 

form a soluble salt, thereby depriving oxalate or phos¬ 
phate of the calcium it needs for making crystals or 

stones. The greater the amount of calcium compared 
with the amount of citrate in an individual’s urine, the 

more likely that person is to form stones. Women who 

have never formed stones tend to have the highest 
ratio of citrate to calcium in the urine, about twice that 
of women who have had stones; men who have not 
had stones have citrate-to-calcium ratios equivalent to 
those of stone-forming women; men with stones have 

the lowest ratio of citrate to calcium of all. 
Dehydration. Despite the fact that civilization has 

provided people in most parts of the Western world 
with clean water in essentially unlimited amounts, 

some people decline to drink it, or they work or play 
in a manner that causes dehydration. People who do 
not consume enough water produce too little urine 

to dissolve even normal amounts of materials that 

form stones. 

Symptoms and diagnosis 

Kidney stones (or even one stone) usually announce 
themselves by causing pain, bleeding, or urinary in¬ 

fection. While they are growing, attached to the outer 

surfaces of the kidneys, just at the openings of the 
tubules that produce the urine, stones are silent, al¬ 
though there may be occasional bleeding from the 
damaged kidney surfaces. Such bleeding may escape 
detection or be so fleeting that it is noticed only at 
a routine physical examination when a urinalysis is 

performed. 
Some stones pass. When they break loose from 

the kidney, and then are able to roll about freely in 
the drainage system of the urinary tract, stones can 
plug up some portion of the tract, block off the flow 
of urine, and cause the drainage system upstream of 
the blockage to dilate and balloon out from the accu¬ 
mulation of urine; this causes the special pain of stone 

passage called renal colic. Renal colic comes on sud¬ 
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denly and increases to maximum severity over about 
30 minutes. The pain may begin in the flank, just at 

the angle formed by the lower ribs and the spine, or 

lower down in the back. It may gradually shift to the 
abdomen, and later to the groin, as the stone makes 

its way down the ureter. Renal colic may be accompa¬ 

nied by blood in the urine; frequent, urgent, or burning 
urination; and secondary symptoms such as nausea, 

vomiting, or diarrhea. When the stone passes, the 
pain stops as suddenly as it started. In some cases 

stone passage can be confused with gallbladder pain, 
appendicitis, viral infections, urinary infection, or other 

abdominal pain. 

Not all stones pass, and those that do not require 
treatment. Various tests can be done to determine if 
a stone is present. A so-called KUB (kidney, ureter, 
bladder) X-ray provides a picture of the entire abdomi¬ 

nal area and can reveal the general location of a renal 
stone. An intravenous pyelogram (IVP) is an X-ray in 

which dye is injected so the drainage of the kidney 
and its associated structures can be seen. Three- 
dimensional ultrasound pictures of the kidneys are also 
useful for determining if the kidney is obstructed by a 

stone. Urinalysis will often show blood, sometimes in 
small amounts that cannot be seen by the unassisted 

eye, and sometimes white cells, which can indicate in¬ 
fection. Urine cultures will generally show if the urinary 
tract is infected and with what organism. 
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Today’s treatment: innovations replace surgery 
Hospitalization (inpatient or outpatient) is needed for 

about 50% of those who experience kidney-stone at¬ 

tacks, usually because of the severe pain, which is 

unaffected by position, movement, or anything else the 

person can do. Some people attempt to drink water 

to help move the stone, but some are too nauseated 

to do so. All stone patients should strain their urine 

when in the midst of an attack (a coffee filter makes 

a good strainer) so that any crystals that pass can 
be analyzed. 

Open surgery, which until recently was the only 

treatment for problematic stones, now is needed only 

when the anatomy of the kidney is abnormal or the 

stones are very large—i.e., large enough to fill the 

entire draining system of the kidney. This surgery re¬ 

quires an incision in the side, opening of the kidney or 

ureter to remove the stone, then suturing the wound 

closed and placing a temporary drain near the incision 

to carry urine away from the wound. Usually a patient 

is hospitalized for 4 to 10 days. 

Instead of open surgery, stones can now be 

fragmented by extracorporeal shock-wave lithotripsy 

(ESWL), which was introduced into U.S. practice in 

1984 and is now recommended for the majority of 

stones—i.e., those smaller than 2 cm (0.8 in)—that 

are not in the lower portion of a kidney. ESWL ma¬ 

chines generate high-intensity sound waves that pass 

through the soft tissues of the body and produce 

violent vibrations that cause the stones to break up. 

The fragmented sandlike particles then pass through 

the urinary tract within days or at most a few weeks. 

ESWL is not indicated for very large stones because 

the number of shocks needed to pulverize them would 

be excessive and the bulk of the resulting fragments 
would be difficult to pass. 

Lithotripsy is a remarkably effective innovation, 
preferable to open surgery, which results in scars, 

convalescence, and loss of work time. ESWL is best 

done in a medical center that has expertise and the 

latest equipment in place. 

Although unusual, the short-term effects of ESWL 

can be pain or bleeding. In some cases another pro¬ 

cedure requiring hospitalization may need to be done 

if ESWL does not succeed in fully eliminating stones. 

Elevation of blood pressure may follow ESWL in some 

patients. The long-term effects on the kidney and the 

adjacent tissues are unknown. Thus, prudence in us¬ 

ing the lowest intensity shocks is recommended. The 

use of ESWL in children should be carefully evaluated 

before it is recommended and then should be done 
with extreme caution. 

About 15-20% of stone attacks require cysto¬ 
scopies—inserting an instrument into the bladder 

through which thin tubes may be threaded up the 

ureters to the kidneys—to extract the stone. Stones 

larger than two centimeters usually require percuta¬ 

neous nephrolithotomy (creating a surgical opening 

through the patient’s back to reach into the kidney), 

which is followed by ESWL. Another approach is to 

create an opening in the patient’s lower back about 

as thick as a pencil, through which an instrument can 

be passed into the kidney and the stones extracted; 

or the stones can be fragmented by thin sound-wave 

generators or lasers at the end of very narrow tubes 

inserted through the instrument into the kidney. 

Most kidney stones 

can be treated by 

extracorporeal 

shock-wave lithotripsy, 

which spares the 

hospitalization, 

convalescence, scars, 

and risks associated 

with open surgery. This 

patient undergoing the 

procedure is immersed 

in a water bath after 

having received a local 

anesthetic; the lithotripter 

then delivers shock waves 

to the site of his stones 

to shatter them. In most 

cases the treatment is 

quick, effective, and 

without complications. 
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Preventing new stones 
A person who has formed one stone is very likely to 
form another. Typically, 50% of people who have had 

one stone produce at least one more by 5 years, and 

90% seek care for further stones by 15 years. Anyone 
who has formed even one stone should be evaluated 

metabolically (with blood and urine chemistries) to de¬ 

termine the likely causes of the stones so that new 
stones can be prevented. And all people who have 
formed stones should drink more water—at least 2 

liters (4.2 pt) daily. Water is the fluid of choice because 
many flavored beverages have substances in them 

that may actually contribute to stones. 
In a minority of people, calcium stones are caused 

by a systemic disease. Among calcium stone formers 

about 6% will have primary hyperparathyroidism, which 
is manifested by high levels of calcium in the blood 

and urine and low blood phosphorus levels; it can be 

cured by surgical removal of the abnormal parathyroid 
gland or glands. Some patients will form stones as 

a result of intestinal diseases such as ulcerative co¬ 
litis or regional enteritis; the diarrhea associated with 

these diseases depletes the body of fluids and also 
of alkaline salts, causing the urine to be scanty and 

acidic. Uric acid in particular crystallizes in such urine 
and can make pure uric acid stones, or stones of both 

calcium oxalate and uric acid can form. If the small 
intestine is badly damaged or partially removed so that 

semi-digested fats from the diet are not absorbed and 
reach the colon, the lining of the colon can be injured 
and become porous to oxalate in the diet. The oxalate 

enters the blood and is filtered through the kidneys 
into the urine, where it forms calcium oxalate stones. 
In rare cases a hereditary condition causes people to 

excrete excess oxalate; this condition can lead to such 
extreme crystallization that the kidneys are damaged, 
and kidney failure can occur. 

Most calcium stone formers, however, have no sys¬ 
temic disease. They have, instead, increased urine 
calcium, oxalate, or uric acid; decreased citrate excre¬ 
tion; or low urinary pH, due to a combination of diet 

and heredity. People with hereditary hypercalciuria are 
cautioned against consuming more than one gram of 

calcium per day (a cup of milk or yogurt or 1.5 oz of 
cheese contain about 300 mg calcium) and against a 
high salt intake, which increases urine calcium excre¬ 
tion. Thiazide diuretics lower urine calcium excretion 

by direct action on the kidney; in double-blind random¬ 
ized studies—the gold standard of clinical studies— 
the new stone formation rate has been as much as 10- 
fold lower in people taking thiazide than in those taking 
a placebo. Other medications that may be helpful, by 
reducing intestinal absorption of calcium, are cellulose 

phosphate and inorganic phosphate supplements. 
People with high urine uric acid levels due to high 

purine content in the diet can decrease them by eat¬ 
ing less meat (especially organ meats), poultry, and 

certain varieties of fish (anchovies, herring, sardines, 

scallops, and mackerel are especially high in purine); 

for those who cannot manage to change their food 
habits, the drug allopurinol, which reduces uric acid 

excretion, is usually prescribed. When hypocitraturia, 

or low urine citrate, is a cause of calcium stones, oral 

alkali in the form of citrate or bicarbonate can raise 
the urine citrate levels. 

Diet can raise urine oxalate enough to increase the 
risk of stones in some people. Most calcium stone for¬ 

mers are cautioned against heavy loads of oxalate in 

their diet (such foods as colas, chocolate, and peanuts 
are high in oxalate) as well as against the excessive 

use of vitamin C. 
Infection stones are treated initially by the com¬ 

plete removal of all stone material and by antimicrobial 

medications. These two forms of therapy are also 
the best method of preventing regrowth, for if any 

infected stone fragments are left in the urinary tract, 

they can regrow rapidly, especially in the presence of 

an unsuppressed infection. If the patient is not a good 

surgical candidate, antimicrobial therapy as well as use 
of the drug acetohydroxamic acid, a urease inhibitor, 
is recommended. 

When cystine stones are present, in order to pre¬ 
vent them from growing or multiplying, the patient 

must consume enough water to dissolve the cystine, 
usually three to four liters (six to eight pints) per day. 

Water must be consumed regularly throughout the 

day and night for the rest of the person’s life so that 
cystine is always being dissolved. Raising the pH of 
the urine is of slight help. If necessary, medications 

such as d-penicillamine or other sulfhydryl agents that 
make cystine more soluble are used, but they can 

cause allergic reactions in up to 50% of the people 
who take them. 

A final word 

Nature did not intend that people form stones and has 
defended human kidneys and urinary tracts against 

rampant crystallization. There remain quite a few unan¬ 

swered questions about kidney stones and their for¬ 
mation, which are being pursued in basic and clinical 
research. Two particular urine proteins (nephrocalcin 

and Tamm-Horsfall protein) are currently being inves¬ 

tigated; the former prevents the growth of crystals, 
and the latter prevents clumping together of crystals. 
Because both of these have been shown to be abnor¬ 

mal in some stone formers, there is active research to 
understand their exact roles. Further work is needed 
to determine why they are abnormal in some people 

and whether these are genetic abnormalities. 
For now, the best general advice to those who may 

be at risk for stones is to practice moderation in food 
intake, avoid dehydration, and, most important of all, 
learn to love water as a beverage. 

Copyright © 1990 by Encyclopedia Britannica, Inc. 
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Skin and Hair Problems 
of Black People 
by Deborah Ann Scott, M.D., 
and Michael Bigby, M.D. 

a- 

The races have been classified primarily on the basis 

of skin color and differences in scalp hair. The black 

race is identified by the presence of brown skin and 

curly hair, both of which are determined genetically. 

For an understanding of the differences in skin color 

and hair types among the races and of skin disorders 

that occur most commonly in blacks, a basic review of 

the skin’s structure and function is helpful. 

Structure and function of the skin 

The skin is the largest organ in the body. It weighs 3- 

4 kg (6.6-8.8 lb), constitutes 6% of body weight, and 

covers about 2 sq m (about 20 sq ft) of the average 

adult. It consists of three principal layers: the epider¬ 

mis, the dermis, and the subcutaneous tissue. 

The epidermis is the most superficial layer. It is 

stratified into four visually distinct layers when viewed 

in cross section with a microscope. The outermost 

compartment of the epidermis, the stratum corneum, 

or horny layer, is very thin but supple and resilient. 

The stratum corneum acts as the principal barrier 

for retaining water and interfering with the entrance 

of microorganisms and toxic substances. Below the 

horny layer are the granular layer, the spinous layer, 

and the basal layer. The basal layer contains actively 

dividing cells that are responsible for constantly gen¬ 

erating new cells that migrate upward to replace cells 

lost from the horny layer. As cells migrate from the 

basal layer toward the surface, they become flattened 

and die but remain firmly attached to their neighbors. 

The basal layer also contains melanocytes (pigment- 

producing cells) that synthesize the pigment melanin, 

which protects against ultraviolet (UV) radiation and 

gives the skin its color. 
The dermis consists primarily of connective tissues 

that protect against trauma and envelop the body in 

a strong and flexible wrap. Also within the dermis are 

blood vessels, lymphatics, nerves, and the epidermal 
appendages: eccrine and apocrine sweat glands, se¬ 

baceous glands, and hair follicles. The third layer is 

the thick, fatty subcutaneous tissue that helps con¬ 

serve body heat and serves as an additional shock¬ 

absorbing buffer. 

Origins of skin color 
Skin color is determined by the amount of melanin 

present in the skin and the way in which it is distributed. 

The concentration of melanocytes per unit surface 

area varies significantly in different areas of the body. 
There are, however, no significant differences among 

the races in the number or distribution of melanocytes 

in the skin. The skin of black people is darker than 

that of the other races because their skin is more effi¬ 
cient at producing, distributing, and retaining melanin. 

The pigment melanin is produced in pigment granules 

known as melanosomes. Melanosomes are synthe¬ 

sized in melanocytes but are passed to epidermal cells 
in the lower layers of the epidermis. Melanosomes in 

blacks are large, dense, and numerous and are dis¬ 
tributed singly to epidermal cells. In Caucasians and 

Asians melanosomes are small, less dense, and few 

in number and are distributed in clusters enclosed in 

a surrounding membrane. Enzymes that degrade the 

melanosomes are also present within this membrane. 

Melanosomes in Caucasians are therefore degraded 

before the skin cells are able to migrate to upper 

layers of the epidermis. In blacks melanosomes are 

retained during the cells’ migration to the surface. 
Melanin production increases in response to UV ex¬ 

posure and results in tanning. The ability to increase 

melanin production in response to UV is genetically 

determined and is greatest for blacks and for Asians 
and Caucasians of Mediterranean descent. 

Dark skin absorbs and disperses ultraviolet radia¬ 

tion more effectively and thereby prevents much of 
the damage done by such exposure. Black skin has a 
natural “sun protection factor” (SPF) of approximately 

5. The SPF was devised to measure the relative effec¬ 

tiveness of sunscreens (protective lotions) in blocking 

the effects of UV irradiation on the skin. The SPF is 
defined as the amount of time required for producing a 

mild sunburn in a person wearing a sunscreen divided 
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by the amount of time required for the same person 
to get a sunburn without sunscreen. For example, a 

Caucasian who normally would sunburn in 10 minutes 
would need 150 minutes of exposure to UV light to 
get an equivalent sunburn when using a sunscreen 
with an SPF of 15. A person with dark brown skin 

requires approximately five times as much exposure 
for sunburning as the “average” Caucasian. 

Since erythema (redness) associated with sunburn 
is often not visible in people with dark skin, there is a 
mistaken belief that blacks do not sunburn. Sunburn in 

blacks occurs, however, and is frequently manifested 
by skin tenderness within 24 hours of exposure and 
desquamation (peeling) of the skin three to four days 
after exposure to UV radiation. 

Differences in hair types 

The phenotypic (visibly characteristic) variations in hair 
forms among the races are most likely due to dif¬ 
ferences in the three-dimensional shape of the hair 

follicle, through which the hair grows to reach the 

surface. Four broad hair types have been defined: 

straight, wavy, helical, and spiral. Black hair is com¬ 
monly helical (forming coils of constant diameter) or 

spiral (forming coils that diminish in diameter outward). 

Black hair has the flattest or most elliptically shaped 

fibers and is produced by curved hair follicles. The hair 

follicle in blacks is curved with the concavity toward 
the epidermis. Asian hair is generally straight, has a 

circular structure, and arises from a straight hair folli¬ 

cle. Caucasian hair is the most variable; it ranges from 

straight to wavy or helical and has a round or oval 
shape and a thin cross-sectional area. Pubic, beard, 

and eyelash hairs tend to be elliptical in all races. 

No biochemical differences have been detected 

among the various forms of human hair. The physical 
properties of hair are derived from the central portion, 

or cortex, which makes up 90% of the hair’s shaft. 

The shape and strength of the cortex are derived pri¬ 
marily from bonds between the amino acids (protein¬ 

building blocks) that make up the hair. Disruption and 

reformation of these bonds by physical, mechanical, or 
chemical methods cause straightening of the hair shaft. 

The changes produced by manual stretching and heat 

are reversible after wetting. Chemical straighteners 
cause the hair to be permanently restructured. Water 

weakens some bonds, allowing transient restructuring, 
which is the basis of “wet setting.” 

Avoiding arbitrary classifications 

The division of people into races is sometimes arbitrary 

and misleading. Some people classified as Caucasians 
have darker skin than others classified as black. Many 

Asians have dark skin but have hair that is very 

straight. To what race does a person belong whose 
parents or grandparents are black and Caucasian, 
Caucasian and Asian, or black and Asian? In trying 

to understand skin diseases, it is more useful to think 
of dark skin that is effective in producing pigment 

in response to UV exposure than to think of racial 
divisions of people. Dark-skinned Caucasians, Asians, 

and blacks have most if not all of the problems associ¬ 
ated with dark skin that are discussed below. Similarly, 

problems described that are attributed to tightly curled 

or spiral hair or to the grooming techniques required 
for managing the hair will occur in all races of peo¬ 
ple with curled hair or who use the same grooming 

techniques. The majority of skin diseases occur with 
equal frequency among the races. Perceived or real 

differences in the prevalence of many diseases may 
be due to socioeconomic or environmental factors. 

Normal variations in black skin 

Blacks frequently have hyperpigmented (dark) mac¬ 
ules (flat spots distinguished from normal skin only by 
being a different color). Such macules are considered 

normal. Blue-black macules on the gums are corn- 
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mon; brown macules are frequently seen on the sclera 

(whites of the eye) and on the palms of the hands and 

the soles of the feet in adult blacks. Brown streaks 

along the long axis of the nails are also common and 

increase with age. Several normal pigmentary demar¬ 

cation lines occur. The two most common occur on 

the upper outer arm (Futcher’s line) and on the inner 

side of the thigh. Dermal melanocytosis (bluish black 

macules present at or soon after birth) occurs in up 

to 90% of normal black babies. The areas are usually 
round or oval and generally fade with age. 

Disorders associated with curly hair 

Several disorders frequently encountered in blacks are 

due to grooming techniques used to increase the man¬ 

ageability and to lessen the innate curliness of black 

hair. In recent years straightening the hair with a hot 

comb or curling iron has become less popular than it 

once was. The technique usually involves applying a 

pomade or oil to the hair and then using a very hot 

comb or curling iron to straighten it. Hot combing may 

damage the hair shaft and lead to breakage. Also, 

hot oil may run down the hair shaft and damage the 

hair follicle at the base of the hair. In the latter case 

permanent hair loss may result. One can prevent this 

“hot comb alopecia” (alopecia simply means “hair loss”) 

by avoiding extreme heat and by making sure that 

the head and hair are always held in a direction that 

will not allow heated oil to run down the hair shaft 

to the follicle. 

Hair straightening, relaxing, and waving are currently 

most commonly done with chemicals. Properly applied 

chemical hair relaxers are usually well tolerated and 

do not have a tendency to produce complications. In¬ 

appropriate use of chemical relaxers or application to 

hair that has been previously straightened, bleached, 

or damaged, however, will result in significant hair- 

shaft breakage. Such breakage may occur immedi¬ 

ately or as late as six months after the straightening 

process and may not become apparent until the addi¬ 

tion of another insult to the hair. Hair loss secondary 

to chemical relaxing is usually not permanent since the 

hair follicle is usually not damaged. 
Traumatic hair loss can occur with both straight¬ 

ened and unstraightened hair. Spiral hair flattens at 

the points where it bends. The stress of extending the 
hair during combing may cause breakage. This break¬ 

age is seen most commonly in those with “natural” 

hairstyles who groom their hair with metal combs, in 

which the hair can become ensnared. The result is a 

characteristic pattern of uneven hair with frayed ends 

mixed with patches of shorter hair. 
“Traction alopecia” is commonly seen among women 

and children who braid their hair tightly and often. 

Hair loss occurs both because hairs are pulled out of 

their follicles and because traction causes inflamma¬ 

tion and atrophy of the follicle itself. If the cause of the 

Cathy Melloan 

Hairstyles that lessen innate curliness and grooming methods 

that increase manageability sometimes cause traumatic 

hair loss—a problem often seen in girls who wear their hair 

tightly braided. Traction causes hairs to be pulled out of the 

follicles, and follicles themselves may be damaged. 

hair loss is unrecognized and traction continues, trac¬ 

tion alopecia may become permanent. The distribution 

of traction alopecia tends to be quite characteristic; 
while some of the hair loss varies with the particular 

hairstyle, there is usually uniform symmetric loss of 

hair in front of and above the ears. 

Pomades are frequently applied to the hair to in¬ 

crease its manageability and to improve its appear¬ 

ance. For reasons that are less clear, pomades are 

also frequently applied to the scalp. An oil folliculitis 
of the scalp may result from this practice. Oil folli¬ 

culitis is manifested by the appearance of clusters of 

pustules (white bumps filled with inflammatory cells) 

surrounding the hair follicles. The inflammatory cells 

accumulate in response to bacteria that are able to 
proliferate within partially occluded hair follicles. It is 

important that this infection be recognized and that the 

causative agent (the pomade) be discontinued. Anti¬ 

biotics are frequently prescribed by a dermatologist to 

control the infection. 

Application of pomades to the hair and scalp may 

also result in pomade acne. In this condition pustules, 
whiteheads, and blackheads form on the temples and 

forehead. The lesions are indistinguishable from reg¬ 

ular acne (acne vulgaris) but generally resolve within 
four to six months once application of pomades has 

stopped. Newer liquid “curl activators” that are pre¬ 

dominantly composed of water and propylene glycol 
tend to produce similar effects on the hair but are not 

associated with acne and folliculitis. 
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Black men who shave commonly experience some degree 

of pseudofolliculitis barbae (razor bumps)—small, raised 

bumps and pustules in the beard area, resulting from curly 

facial hairs reentering the skin. 

Razor bumps 
Pseudofolliculitis barbae (commonly referred to as “ra¬ 
zor bumps”) is a disorder seen to some extent in nearly 

all black men who shave. Pseudofolliculitis barbae is 
caused by tightly curled beard hair reentering the skin 
after it has grown out from the follicle. The reentering 

hair penetrates the epidermis and enters the dermis, 
where it causes inflammation. Pseudofolliculitis bar¬ 

bae is characterized by the development of papules 
(small, raised bumps on the skin) and pustules in the 

shaved beard area. In severe cases large, red, and 
tender lesions occur. Ingrown hairs can be identified 

in most lesions. 
Numerous treatments have been recommended for 

this disorder. The only one that is universally success¬ 
ful is cessation of shaving. Ingrown hairs will sponta¬ 

neously pull themselves out if the beard hair is allowed 
to grow. Most lesions will resolve within two months. 
Therapy for men who must shave or who prefer to 

is not as successful. Recommendations for men who 
want to continue shaving include softening the beard 
with a hot towel prior to shaving, shaving daily but not 
shaving closely (i.e., leaving hairs approximately one 
millimeter long), not pulling the skin taut while shaving, 
shaving with the grain of the hair, using a new razor 

blade for each shave, and using chemical depilatories. 
Dermatologists sometimes prescribe topical cortico¬ 
steroid or tretinoin creams, which have been reported 

to be helpful. When possible, ingrown hairs should be 
manually freed from the skin either by a dermatologist 
or by the affected individual himself, using a clean, 

tapered-tipped instrument such as a plastic toothpick, 
a needle, or an instrument specifically designed for 
freeing ingrown hairs. 

Ringworm 

For reasons that are unclear, tinea capitis (ringworm 
of the scalp) has become a disease predominantly of 

young black and Hispanic children. Tinea capitis is 

contagious and may become epidemic. It may appear 
as areas of alopecia associated with scaling of the 

scalp, as large, tender, pus-filled nodules (kerions), or 

as areas of alopecia studded with small black dots 
representing broken hairs. Treatment is with oral gris- 

eofulvin for 8-12 weeks. 

Most tinea capitis currently encountered in blacks 

and Hispanics is caused by a soil fungus. In Caucasian 
children ringworm is usually caused by fungi acquired 

from household pets. Fifty years ago ringworm oc¬ 

curred with more equal frequency in Caucasians and 

blacks, and most cases were due to fungi acquired 

from animals. 

Acne keloidalis 

A peculiar disorder whose etiology is unknown, affect¬ 

ing the hair follicles in blacks, is acne keloidalis (also 

called dermatitis papillaris capillitii). Acne keloidalis is 
characterized by the development of firm papules and 

pustules on the nape of the neck. In severe cases 
large lesions can form, and the disease can result in 

significant scarring and permanent alopecia. No sin¬ 
gle therapy is effective for all patients. Recommended 

therapies include corticosteroid injections and topical 

corticosteroid preparations that may or may not also 

contain antibiotics. A variety of surgical techniques are 
also utilized with varying success. These techniques 

include localized removal of individual papules with 

scissors, a scalpel, or lasers. In more severe cases 
the entire affected area is excised, and the wound is 

closed with sutures. 

Seborrheic dermatitis 

Seborrheic dermatitis (severe dandruff) is a disorder 
that occurs with equal frequency in all races. Erythema, 

scaling, and pruritus occur on the scalp in seborrheic 
dermatitis. Areas of the face (particularly the eyebrows 

and skin beside the nose) and the chest may be simi¬ 

larly affected. Seborrheic dermatitis is normally treated 
by daily hair washing with a shampoo containing tar, 

selenium sulfide, or zinc pyrithione and by application 

of a corticosteroid or tar solution, ointment, or gel to 
the scalp. Many black people, however, are reluctant 
to wash their hair more than once or twice weekly 

because tightly curled hair is difficult to manage after 
washing. (As already mentioned, heat straightening of 

hair and the effects of “wet setting” are reversed by 
wetting the hair.) For those patients who wash their 

hair infrequently and who have difficulty managing 
their hair after washing, management of seborrheic 

dermatitis will involve both more frequent washing and 

management of the hair during more frequent wash¬ 
ing. Management of the hair may entail a change in 
hair style (e.g., a natural hair style or treatment with a 

chemical relaxer) or the use of a curl-activator contain¬ 
ing propylene glycol to make the hair easier to comb. 
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Camera M.D. Studios 

In the disorder vitiligo, stark white areas develop on the 

skin because melanocytes stop producing pigment and die. 

All races can be affected, but the hypopigmentation is most 

visible in those with dark skin. 

Disorders of pigment 
Alterations in pigmentation occur commonly in blacks. 

It is estimated that nearly half of all visits of black 

patients to dermatologists primarily or secondarily in¬ 

volve alterations in pigmentation. This estimate is not 

surprising since alterations in pigmentation frequently 

produce dramatic and easily visible contrasts between 

the appearance of normal and abnormal areas of dark 

skin. 
Hyperpigmentation and hypopigmentation. Dark skin 

frequently reacts to trauma or inflammation by devel¬ 

oping pigmentary changes. When the skin becomes 

darker than normal, it is known as postinflammatory 

hyperpigmentation; when the skin becomes lighter 

than normal, it is known as postinflammatory hypopig¬ 

mentation. In postinflammatory hyperpigmentation in¬ 

creased amounts of melanin appear in the epidermis 

or are deposited in the dermis, often in large glob¬ 

ules. Hypopigmentation probably occurs because of a 

temporary defect in the ability of melanocytes to pass 

melanin to the surrounding epidermal cells. The rea¬ 

sons that some patients respond to inflammation of 

the skin with hyperpigmentation while others respond 

with hypopigmentation are unknown. 
Postinflammatory hypopigmentation almost always 

fades with time; although it may take many months, 

complete resolution usually occurs. Hyperpigmenta¬ 
tion, however, is often a much more difficult and 

persistent problem; dark areas may take years to 
fade, and in some cases the hyperpigmentation never 

completely disappears. When postinflammatory hyper¬ 

pigmentation is due to increased amounts of pigment 

in the epidermis, bleaching creams can be effective, 

but when it is due to deposition of pigment in the der¬ 

mis, bleaching is totally ineffective and may increase 

the contrast between normal and abnormal areas by 

lightening the normal skin. 

Vitiligo. Vitiligo is a disorder in which melanocytes 

in certain areas cease making pigment and die. The 

skin in affected areas becomes increasingly light and 

eventually completely white. The disease most com¬ 

monly begins with involvement of the hands, around 

the mouth, and in the genital region; any area of the 

body may, however, be involved. The disease affects 

all races with equal frequency. Because of the sharp 

contrast produced between normal dark skin and the 

white, depigmented skin in vitiligo, this disorder tends 

to be much more distressing for dark-skinned people. 

Patients with vitiligo may concurrently have other 

disorders; the most commonly associated disease in¬ 

volves the thyroid gland, and anemia may also occur. 

Although the disorder often is a source of significant 

emotional distress, vitiligo can be treated. Repigmen¬ 

tation can be stimulated by exposure of affected areas 

to long-wave ultraviolet light (UVA) in combination with 

an oral medication—psoralen—that specifically sensi¬ 

tizes the skin to UVA. This combined therapy, also 

widely used in the treatment of extensive psoriasis, is 
known as PUVA. 

Melasma. Hyperpigmentation of the cheeks and 

forehead commonly occurs in blacks and is known 

as melasma. Melasma occurs in all races, but the 
degree of pigmentation produced is often greater in 

dark-skinned individuals, and it is much more common 
in women than in men. It often appears during preg¬ 

nancy or while a woman is taking birth control pills. 
As with postinflammatory hyperpigmentation, excess 

pigment in melasma may be present in the epidermis, 

Earlobes are a common site for keloids, a benign skin 

disorder. Dark-skinned people may be genetically 

predisposed to developing these painful, itchy, and often quite 

enlarged lesions. 

Suzanne Olbricht. Beth Israel Hospital, Boston 



Skin and b problems of black people 

in the dr is, or in both areas. Therapy for melasma 
is direr at bleaching out excess epidermal pigment 

and ir cctly avoiding exposure to the sun. 
A: skin. Blacks frequently complain of being 

“as! This is not a disease, however. The condition 
ar es because cells in the horny layer of the skin 

r : itain less pigment than the cells in lower layers. 

\s horny layer cells normally flake off of the surface 
of the skin (as they do in all people), their light color 

contrasts with the darker skin below and gives the 
skin of dark people an ashy appearance. Wetting or 

applying oil to the skin obscures the contrast between 
the horny layer and the skin below. Ash can thus be 

well camouflaged, or it can be ignored. 

Skin cancers 

Skin cancer is the most common type of cancer in 

Caucasians. Malignant tumors of the skin are ex¬ 

tremely rare in blacks. As already indicated, the de¬ 
creased occurrence of skin cancer in blacks is directly 
attributable to the ability of dark skin to absorb and 

disperse ultraviolet radiation and thereby prevent the 
cancer-inducing effects of UV exposure. 

Malignant melanoma is the one type of skin can¬ 
cer that commonly spreads from the skin to internal 

organs. It is the leading cause of skin cancer-related 
deaths. Malignant melanomas appear as pigmented 

areas on the skin that have irregular borders, variegate 
color (usually some combination of black, blue, red, 
grey, or dark brown), and an uneven contour (flat and 

raised areas within the same lesion). The incidence 

of malignant melanomas is 10 times greater in whites 
than in blacks. In Caucasians malignant melanomas 
occur on the face, neck, chest, back, and extremities. 

Almost all melanomas in blacks occur on the palms of 
the hands or the soles of the feet. 

Early recognition and surgical removal are the main¬ 
stays of treatment for malignant melanoma. Patients 

with melanomas that are detected early and surgically 
removed when they are still small can be cured by 
removal of the lesions. Black patients with melanoma 
generally do poorly; roughly 70% of black melanoma 

patients will die because of metastasis of the disease 
within five years. 

Keloids 
Keloids are a benign condition that appears to be 

more common in dark-skinned races; it is thought 

that the propensity to form keloids may have a ge¬ 

netic basis. Keloids result from excessive deposition 

of connective tissue in the dermis and usually form in 

response to trauma or in sites of previous acne, but 
they may occasionally develop spontaneously. Keloids 

most commonly occur on the central chest, on the 

back, and on the earlobes at the sites where ears are 

pierced. Although they generally grow slowly, keloids 

can achieve enormous dimensions. Pain and itching 
caused by the lesions are common. Unfortunately, 

management of keloids is difficult; even with surgical 
removal they often recur. 

Dermatosis papulosa nigra 

Dermatosis papulosa nigra is another frequently oc¬ 
curring benign tumor of the skin that affects black 

people. The face is the most commonly affected area. 

Lesions consist of warty (rough-surfaced) papules that 
may be normal skin color but more often are hyperpig- 

mented. Dermatosis papulosa nigra lesions are more 
common in women than in men, and the number of 

lesions increases with age. These benign tumors are 

easily removed by means of a variety of simple tech¬ 

niques, including cryotherapy (freezing), electrodesic¬ 
cation (treatment with a needle heated by an electric 

current), surgical removal, and lasers. However, ther¬ 

apy may be complicated by the development of postin- 
flammatory hyperpigmentation or hypopigmentation. 

FOR ADDITIONAL INFORMATION: 

McDonald, Charles J., and Scott, Deborah A., eds. 

Dermatologic Clinics, vol. 6, no. 3. Philadelphia: W.B. 
Saunders Co., 1988. This short book was written 
for dermatologists, but the chapters can be easily 

understood by nonprofessionals. Nearly every facet 
of skin diseases in blacks is discussed. 

Rosen, Theodore, and Martin, Sandy. Atlas of Black 

Dermatology. Boston: Little, Brown & Co., 1981. 
This extensively illustrated book is another source 
of useful information. 

Copyright © 1990 by Encyclopedia Britannica, Inc. 
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Delusions 
by Brendan A. Maher, Ph.D. 

Delusions are found in more than 70 medical disor¬ 

ders. These include not only the well-known psychoses 

such as schizophrenia, depression, and bipolar affec¬ 

tive disorder (commonly known as manic-depressive 

psychosis) and delusional disorder (formerly known as 

paranoia) but also with less frequency in a wide range 

of disorders of the nervous system, of the endocrine 

system, and arising from substance abuse. Delusions 

have also been reported in healthy individuals who 

have been placed in sensory-deprivation chambers or 

in solitary confinement or who have been exposed to 

situations or experiences that deviate from the normal, 

created for the purposes of research. 

What is a delusion? 

In spite of the fact that delusions are found in so many 

disorders, the definition of delusion is somewhat am¬ 

biguous. In the United States the generally accepted 

formal definition for delusion is provided by the Diag¬ 
nostic and Statistical Manual of Mental Disorders, third 

edition, revised (DSM-lll-R), published by the American 

Psychiatric Association in 1987. It reads as follows: 

A false personal belief based on incorrect inference about 
external reality and firmly sustained in spite of what almost 
everyone else believes and in spite of what constitutes 
incontrovertible and obvious proof or evidence to the contrary. 
The belief is not one ordinarily accepted by other members 
of the person’s culture or subculture (i.e., it is not an article 

of religious faith). 

General classification 

Delusions are often classified according to the content 

of the belief involved. Thus, it is customary to refer to 

delusions under the following headings; the list is not 

exhaustive but includes the most common types. 
Delusions of being controlled. Here the deluded indi¬ 

vidual experiences his or her own feelings, thoughts, 

actions, etc., as being controlled by some outside 

agency. An example is that of a man who believed 

that his thoughts were not his own but were being 
placed into his head by somebody using remote radio 

control. Delusions of control are important in the diag¬ 

nosis of schizophrenia; in repeated surveys, delusions 

of being controlled have been found in more than 70% 

of patients diagnosed as having schizophrenia. 
Somatic delusions. A person may believe that some 

part of his or her body has undergone a significant 

and sometimes bizarre change. An example: a patient 

was convinced that one side of her body had shrunk 

in size and persisted in this belief even though her 

reflection in the mirror indicated no abnormality. 

Grandiose delusions. Grandiose delusions have con¬ 

tent that conveys an exaggerated sense of personal 

power, wealth, or significance. An example would be 

a person who believes himself or herself to be the 

unrecognized heir to a throne or the possessor of 

hidden millions of dollars. These delusions are found 

most often in manic episodes of bipolar disorder and 
in general paresis—a brain disorder arising from prior 

syphilitic infection. Over the last half century grandiose 

delusions have been decreasing in frequency in pa¬ 

tients with schizophrenia. 
Delusions of persecution. Delusions of persecution 

are those in which the individuals believe that a con¬ 

spiracy exists to harass, cheat, or otherwise injure 
them. A woman believed that her fellow workers were 

conspiring to have her fired by a concealed campaign 

of complaints of her inefficiency and of general per¬ 

sonal harassment. She saw evidence of this in her 
perception that her coffee tasted unpleasant and had 

therefore been tampered with and that sometimes 
the company switchboard delayed putting through her 

phone calls, among other things. Unfortunately, the 
behavior of individuals with a delusion of persecution 

may lead them to behave in a manner that provokes 

other people to respond in ways that ultimately con¬ 
firm the originally mistaken belief. The initial delusion 

thus becomes a valid belief. Delusions of persecution 

are often found in paranoid schizophrenia. 
Delusions of jealousy. The patient is dominated by 

the belief that a spouse or lover is unfaithful in the ab- 
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sence of concrete evidence that this is so. It is difficult 

to check the validity of such a delusion, as unfaithful 

spouses are likely to deny the charge. 
Erotomanic delusions. The deluded individual is con¬ 

vinced, without evidence, that some other person is 
in love with him or her. A young woman approached 

her male supervisor with a corporate purchase order 

made out with the wording of a marriage certificate 
and asked him to sign it. She had previously told 

her friends that she knew that he was in love with 

her and that they were going to be married. He had 
had no personal interactions with her at all before 

this event. Erotomanic delusions may be accompa¬ 
nied by delusions of jealousy. Clinical conditions in 
which erotomanic delusions predominate are currently 

known as de Clerambault’s syndrome, named for the 
French psychiatrist Gaetan de Clerambault, who first 

described erotomania. The syndrome is defined thus: 
“characterized by the delusional conviction of being in 
amorous communication with another person, usually 

of higher rank,” 
Delusions of reference. The main theme of delusions 

of reference is that events, objects, and other people 
in the environment have an unusual significance, often 

of a kind that is derogatory to the individual. Thus, a 
man walking down the street stopped at the corner at 

11 am on November 11, the anniversary of the World 
War I armistice. He noticed that the street number 

of the nearest house was 11 and concluded that this 
signified that he had been responsible for World War I. 

Classification ambiguities 

The specific content of delusions is generally closely 
related to the cultural and educational background of 

the patient. Thus, devoutly religious people are likely 
to have delusions with religious content; patients with 
a background in science may have delusions involving 
the activity of cosmic rays; and so on. 

For this and other reasons, definitions based on 
the specific content of the delusion have proved to 
be of minimal value. They reveal little about the un¬ 

derlying psychological processes that may be involved 
in creating delusions and are often ambiguous when 
one attempts to assign them to actual clinical cases. 

Other approaches to classification have emphasized 
the experiential processes that are associated with 
delusion formation rather than the specific content of 

the delusion itself. 
Kurt Schneider, a leading German psychopatholo¬ 

gist, preferred to distinguish two fundamental originat¬ 
ing processes in the onset of delusions—i.e., delu¬ 

sional perceptions and delusional intuitions. According 
to Schneider’s classification, patients with delusional 
perceptions attach unusual significance to a real per¬ 
ception but without any cause that is understandable 
in rational or emotional terms. The perception itself 

is accurate, but it is interpreted delusionally. Thus, 

the man who concluded that he was responsible for 

World War I had attached delusional significance to 
his real perception of the house number, the time, 

and the date. Delusions with different types of con¬ 

tent may all arise on the basis of delusional percep¬ 

tions. Schneider has described delusional perception 

as one of the prime symptoms of schizophrenia, the 
other prime symptoms being certain kinds of auditory 

hallucinations. 
Included in Schneider’s category of delusional in¬ 

tuitions are sudden ideas (not arising from delusional 
perceptions and hence not activated by the process 

of perception) that one has been summoned by God, 
is loved by somebody else, has special powers, is 

being persecuted, and so forth. Clearly, many of the 

delusions in the previous listing, such as delusions of 
persecution and erotomanic, grandiose, somatic, and 

other delusions, can be included in this framework. 

Delusions and hallucinations. It is important to dis¬ 
tinguish between delusions and hallucinations. Halluci¬ 

nations are defined as “false sensory perception,” such 
as the experience of people who hear voices speaking 

to them when there is nobody there. Delusions may 

arise on the basis of hallucinations, in the form of in¬ 

ferences about the origin and purposes of the voices, 
their relation to the hallucinating individual, and so on. 
The transition from hallucination to delusion may be 

relatively continuous and coherent. 
Delusions and true but improbable beliefs. In the 

course of clinical practice most psychopathologists 
come across instances where a person firmly ex¬ 

presses a belief that seems to be so improbable as to 
be obviously false but is later found to be true. Per¬ 
sonnel at the United States embassy in Moscow who 

alleged correctly that they were being subjected to 
microwave transmissions by Soviet intelligence agen¬ 

cies were expressing a belief that closely parallels in 
content the kind of complaint made by many psychotic 

patients. In 1973 Martha Mitchell, estranged wife of 
former U.S. attorney general John M. Mitchell, made 

headlines with a bizarre series of late-night phone calls 
to the press as the Watergate scandal was unfolding 

and alleged that there were nefarious doings at the 
Nixon White House. Her charges contributed to the 
conclusion that she was suffering from a psychiatric 

disorder, but her allegations turned out to be correct. 

In 1982 the Miami, Fla., police found a destitute el¬ 
derly lady wandering on the beach. She stated that 
she was the sister of a former British ambassador, Sir 

Neville Meyrick Henderson. Improbable and grandiose 

though that seemed, her claim turned out to be true. 
All of these instances are reminders that it is unwise 
to conclude that a belief is false merely because it 
seems to be prima facie incredible. 

That the seeming falsity of a belief does not qualify 
it as a delusion is confirmed by many instances in his¬ 
tory of individuals who firmly believed something that 
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seemed incredible at the time, that was disbelieved by 

the majority of their fellow citizens, that seemed to fly 

in the face of the visible evidence, but that turned out 

to be quite correct. An obvious example is that the 

world would appear to be flat when viewed from the 

perspective most people have from their daily, limited 

outlook; furthermore, it is easily demonstrated that 

objects that move over the surface of a sphere fall 

off. These perceptions, however, proved to be invalid 

when applied to determining the shape of the Earth. 

Columbus (and others) who sailed west to reach the 

East demonstrated that what people see with their 

eyes is misleading and that the Earth is not flat but 

round, regardless of the majority opinion of their day. 

Popularity of implausible beliefs. Most often the be¬ 

liefs of the majority are realistic. Many popular beliefs 

may be true even though the kind of evidence used to 

justify them may be irrelevant. Nonetheless, a glance 

at contemporary culture, particularly as reflected in 

the tabloid publications of the variety displayed at 

most supermarket checkout counters, indicates that a 

readiness to believe in improbable notions is not rare. 

Consiaer the enthusiastic crazes for believing in the 

Bermuda Triangle, flying saucers and UFOs, Bigfoot, 

people returned from the dead, and the survival of a 

doddering Adolf Hitler in the jungles of South America. 

Such beliefs seem to be widely held in spite of the 

lack of adequate evidence to support them, but they 

are generally regarded not as pathological but as wild, 

superstitious, or simply mistaken. 

The origin of delusions 

Psychopathologists have offered several different the¬ 
ories to account for the origin of delusions. These 

theories can be summarized as follows: 

Freud and the Schreber case. Sigmund Freud, the 

“father of psychoanalysis,” offered his most extensive 

discussion of delusions in his description of a case 

of severe paranoia in a patient, Daniel Paul Schreber. 

Freud never met Schreber but based his conclusions 

on his reading of Schreber’s book, Memoirs of My Ner¬ 

vous Illness. Freud concluded that Schreber suffered 

at the same time from both schizophrenia and pure 
paranoia; it was the mechanism of delusion formation 

in the paranoid condition that attracted Freud’s main 

interest. Some of Schreber’s delusions centered on 

the belief that he was undergoing a bodily change from 

male to female. Freud concluded that the fundamental 
cause of Schreber’s delusion was his repression of un¬ 

acceptable homosexual impulses and their projection 

onto other people. He asserted that attempts to deny 

unconscious homosexuality could explain several dif¬ 

ferent kinds of delusion. These included the delusion 

that one is extremely attractive to the opposite sex, 
with a resulting hyperactive heterosexuality (erotoma¬ 

nia), that one is being pursued by active homosexu¬ 

als (delusion of persecution), Schreber’s own somatic 

Cathy Melloan 

Not all beliefs lacking adequate evidence to support them 

are delusions. A glance at the headlines of widely circulated 

tabloids gives a good indication of people’s readiness to 

accept the most implausible kinds of stories. 

delusion of bodily change, and so on. Although doubts 

about bodily structure and personal identity are com¬ 

mon in schizophrenia, a substantial body of research 

has failed to confirm that homosexual impulses have 

a unique and invariable role in the genesis of psy¬ 
chotic delusions. 

Deficient reasoning ability. Because the beliefs ex¬ 

pressed by delusional patients seem to be unjustified 

by the available evidence, many investigators have hy¬ 

pothesized that delusions arise in people who suffer 

from a fundamental defect in their capacity to reason 

from evidence. Several studies have compared pa¬ 

tients who have delusions with other kinds of patients 

and with normal persons in tasks involving logical rea¬ 

soning. No significant differences have yet been found 

between these groups, and there appears to be no 
reliable research to support this hypothesis. 

Anomalous experience. Delusions are found in such 
a wide variety of conditions that there are grounds to 

believe that in many cases (although not all) they may 
represent a normal human reaction to abnormal expe¬ 

riences or abnormal environments. In such cases the 

delusional reaction serves the purpose of providing an 
explanation that reduces the anxiety and perplexity that 

the anomalous experience creates. Studies of delu¬ 

sional elderly patients, for example, have shown that 

a significant number of them have undiagnosed hear¬ 
ing loss or undiagnosed visual impairment. As already 

mentioned, hallucinations can have a role in giving rise 

to delusions. Many of the neurological disorders in 
which delusions are sometimes found are disorders in 

which there are abnormalities of bodily sensation. Oth¬ 

erwise normal individuals who are placed in abnormal 
environments (e.g., in sensory deprivation chambers) 

or who endure abnormal experiences (e.g., one who 
takes a hallucinogenic drug or goes on a hunger strike) 
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sometimes suffer from both hallucinations and delu¬ 

sions. In one study at Stanford University, normal per¬ 
sons were hypnotized and given the suggestion that 

they suffered from hearing loss. Subsequently these 
patients showed unusually high scores on the para¬ 

noia scale of the Minnesota Multiphasic Personality 

Inventory—a scale that measures psychopathology. 
Delusions that arise from these transient conditions 
generally disappear when the underlying experience is 

terminated. The gist of this evidence is that anomalies 
of conscious experience give rise to delusional think¬ 
ing in a wide range of conditions—strongly suggesting 

that the presence of delusions in the clinical features 
exhibited in a patient’s condition warrant checking for 

previous anomalous experiences. 
Additionally, there are a significant number of cases 

of delusions in patients with brain diseases or injuries 

or where brain malfunction has been induced by re¬ 
peated abuse of drugs or ingestion of other chemicals. 

In such cases abnormal experiences may arise directly 
from the brain pathology. 

Transient, crowd-induced "delusionsHistoric ex¬ 

amples abound of transient false beliefs, or “popular 
delusions.” Because of the frenzied activity that ac¬ 

companies them, these are sometimes described as 
“manias.” Implausible schemes involving the financial 
potential of chain letters, investments offering incred¬ 

ible rates of return on small deposits, the fortunes to 
be made from panning for gold, and so forth appear to 

influence individuals largely because many other peo¬ 

ple believe in them. These beliefs, although false, are 
transient and are abandoned quickly when undeniable 
evidence of their falsity—often involving substantial 
financial loss—finally emerges. 

Treatment of delusions 

In the diagnosis and treatment of delusions, it is first 
necessary to be sure that the patient’s belief meets 

all of the necessary criteria—i.e., that it is in fact false 

and is based upon incorrect inference—and that the 
patient has been presented with incontrovertible evi¬ 
dence of its falsity. While this is generally evident from 
the content of the belief itself, it is not necessarily so. 

Careful questioning by the clinician is required at this 
point. Where the delusion is accompanied by other 

symptoms of disturbance, such as hallucinations, dis¬ 
orders of motor behavior, and the like, the probability 
that a stated implausible belief is delusional is high. 
Where the delusion is not accompanied by clear signs 
of psychosis, examination of the functioning of the 
sensory systems is advisable in order to exclude the 
possibility that sensory impairment is not involved. 

Clinicians have generally reported that direct at¬ 
tempts to refute delusional beliefs by pointing out the 

contrary evidence to the patient have little effect. It is 
not clear, however, that this technique has been tried 

often or persistently enough to confirm that it is inef¬ 

fective. A few reports have been made claiming that 

patients who have somatic delusions have abandoned 
their delusions following pseudosurgery intended to re¬ 

assure them that the bodily pathology has been cured; 

this suggests that the provision of counterevidence 

may be effective in some cases. 

Major tranquilizers are widely used in the treatment 
of schizophrenia and other psychoses; they reliably 

reduce delusions in a variety of conditions. Medication 
of this kind is the primary form of treatment. The drugs 

include the phenothiazines, (chlorpromazine, triflupro- 

mazine), the butyrophenones (haloperidol), and the 
related drug pimozide. Lithium is not generally used 
with schizophrenic patients but is commonly used with 

manic patients and reduces the symptoms (including 

manic delusions) reasonably effectively. However, in 
the case of major psychoses, the termination of med¬ 

ication is typically followed by a reappearance of the 

original symptoms of psychosis, including delusions 

where they were present. Longitudinal studies of delu¬ 

sional psychotic patients indicate that their delusional 
beliefs remain stable over many years, even though 

the emotional involvement with the belief may diminish. 

Where the delusions arise from transient conditions, 
the termination of the medication does not usually lead 

to a recurrence of the delusions, provided that the 
precipitating condition has been eliminated. 

Patients whose delusions and other symptoms are 
controlled by medication can be further helped by be¬ 

ing taught to identify the early signs of a recurrence 

of their delusions. They are then encouraged to seek 
direct treatment when this happens. 

Although interpretive psychotherapy in the form 
of modified psychoanalytic treatment—group psycho¬ 
dynamic psychotherapy or short-term psychoanaly¬ 

sis—has been tried, no systematic study has reported 
favorable effects on delusions. 

Dealing with another’s delusions 

Delusions may develop in persons known to abuse 
drugs, people who report recurring unusual percep¬ 

tions or other strange conscious experiences, or elderly 

persons with undiagnosed sensory impairments. The 

judgment that somebody’s stated belief is delusional 
is complex and should be considered as a possibility 
only when it is reasonably clear that there is strong 
evidence against the belief. 

Referring delusional persons for professional help 

may be difficult because they regard their beliefs as 
true and will be unlikely to see a need for help. The use 
of deception to induce someone to see a psychother¬ 
apist carries with it the risk that this will add elements 
of persecution to the delusions. In attempting to help 

someone who appears to be delusional, it is always 
wise for the concerned layperson to seek consultation 
with a mental health professional. 

Copyright © 1990 by Encyclopedia Britannica, Inc. 
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Hallucinations 
by Manfred Spitzer, M.D., Ph.D. 

Hallucinations are usually defined as perceptions with¬ 

out object. They are among the most frequent symp¬ 

toms of mental disorder. Most hallucinations can be 

classified as visual, “seeing" things ranging from spots 

and flashes to scenes or other people, or auditory, 

common in schizophrenia and often consisting of 

“voices” talking to or about the patient. However, au¬ 

ditory hallucinations may also consist of noises and 

clicks, and they are not specific to schizophrenia. Less 

common are hallucinations of smell, taste, or touch. 

History 

Hallucinations are by no means a modern-day phe¬ 

nomenon; there is ample evidence that people had 

hallucinations long before they were regarded as a 

medical problem or termed hallucinations. These ex¬ 

periences had great impact on people’s lives. Saul, 

born a Jew around ad 10 in Tarsus, for example, is 

thought to have suffered from epilepsy. His “visions” 

on the road to Damascus, resulting in his conversion 

to Christianity and his becoming the apostle Paul, may 

actually have been hallucinations during an epileptic 

seizure. In the 12th century, Hildegard von Bingen 

(Sibyl of the Rhine) apparently suffered from migraine 

attacks, accompanied by visions of the Holy Spirit. She 

was viewed as a visionary mystic and, though never 

formally canonized, is venerated as a saint. Halluci¬ 

nations took quite another course throughout Europe 

from the late Middle Ages to the late 18th century and 

in colonial America; many schizophrenic women who 

“heard” or “saw” the devil were burned or hanged as 

witches rather than treated. 
Even without written accounts, it is known that cer¬ 

tain native societies of the Western Hemisphere have 

used plants containing hallucinogenic substances for 

thousands of years. The Huichol Indians of Mexico use 

peyote, the cactus that contains mescaline as its active 

hallucinogenic ingredient and produces visual halluci¬ 

nations of a distinct kind—certain patterns, textures, 

and shapes. These patterns have been reproduced in 

carpets and on pottery made by the Huichol. 
The term hallucination—whose original meaning 

was “to wander in mind”—was used as early as 1600. 

Then in 1838 the French psychiatrist Jean-Etienne- 

Dominique Esquirol attached a more specific meaning. 
He defined hallucinations as perceptions without an 

object, and differentiated them from illusions, the latter 

being deceptions that occur when some object is really 

there (e.g., in a dark forest one sees a “ghost,” which 
turns out to be a white tree trunk). Being equipped 

with an appropriate concept enabled investigators to 
explore more deeply the phenomena in question. 

Theories 

Symptoms of mental disorder, and especially halluci¬ 

nations, have long influenced the theories of philoso¬ 

phers and psychologists. Descartes, for example, 
asked whether one can really know anything, because 

it might well be that everything is merely hallucinated. 

The two famous psychoanalytic models of the 
mind—the “structural” model, consisting of the un¬ 

conscious, preconscious, and conscious, and the 

“dynamic” model, with the interacting id, ego, and 

superego—are based on Sigmund Freud’s studies of 

hallucinations. The first model was established to ex¬ 
plain why dreams are as alike as they are (Freud 

equated the visual phenomena that occur in dreams 
with hallucinations). With the second model Freud tried 

to account for the voices schizophrenic patients hear. 

But theories about the mind have also influenced 

understanding of hallucinations. Just as there is no 
single, unifying theory of the mind, there are many 

competing theories about hallucinations. The most in¬ 

fluential model of the mind holds that it consists of 
“faculties” such as perception, thought, affect, and so 

forth. Hallucinations are often considered and some¬ 

times loosely called “false perceptions.” Hallucinations 

are not, however, a concrete entity but, like “delu¬ 

sions” and “thought disorders,” a concept that is useful 
for psychiatrists to discriminate aspects of patients’ 

experiences. This is not unlike the concepts of “hue,” 

“saturation,” and “brightness,” which are useful for 

artists to communicate about colors. 
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In medieval Europe women who hallucinated were often 

thought to be possessed by the devil. Probably they suffered 

from the mental disorder schizophrenia, but they were 

burned at the stake as witches rather than treated. 

Hallucinations in “normal people” 
Some researchers have claimed that as many as 70% 

of a sample of college students who had been asked 
to fill out a questionnaire reported having had non- 
drug-induced hallucinations. Other researchers say 
that, by definition, “normal people” never hallucinate 

because hallucinations are always a sign of mental or 
physical disorder. This striking difference in the opin¬ 

ion of experts can be explained by the fact that the 
investigators had very different phenomena in mind. 
Some of them were willing to count positive answers 

to questions like “Have you ever gone to the door 
because you thought the bell was ringing, but it turned 

out that nobody was there?" as plain evidence for the 
presence of hallucinations. Others are more restrictive 

and call only instances of severely disturbed percep¬ 
tual experiences hallucinations. 

The question whether hallucinations occur under 
conditions of sensory deprivation also depends on the 

strictness of the concept applied. For example, those 
who have spent a couple of hours in the dark, such as 
during a power outage or in an experimental setting, 
may report, “I saw some very vivid images.” But should 
such experiences be counted as hallucinations with¬ 

out further questions about what the subjects thought 
about those images or how they behaved while seeing 
them? When a strict criterion is applied, hallucinations 
are not as frequent as has been thought under condi¬ 
tions of sensory deprivation. 

There are more myths than facts about hallucina¬ 
tions in children. Freud postulated that children hal¬ 
lucinate the objects of their wishes, thereby getting 

easy satisfaction—a claim for which there is no em¬ 

pirical support. Today child psychiatrists are careful 
to use the term hallucinations only in cases of se¬ 

vere disturbance. It is generally agreed that it does 

not make sense to ascribe hallucinations to children 
younger than three years of age, who may not be able 
to distinguish between fantasy and reality. Young chil¬ 

dren who spend a lot of time alone sometimes have 
imaginary companions. The child easily distinguishes 

these imaginary friends from real ones, and most clini¬ 
cians agree that there is nothing abnormal about such 

fantasy friends. Hypnagogic and hypnopompic hallu¬ 

cinations (i.e., hallucinations that occur while falling 

asleep and waking up, respectively—and considered 
normal) are also common in childhood and have to be 

distinguished from pathological hallucinations. 

Hallucinations in mental disorders 

In the realm of mental disorders, there are differences 

among hallucinations that—taken together with other 

symptoms—have diagnostic significance. The “voices” 
that are heard by schizophrenics tend to talk with one 

another or to make comments about what the patient 
is doing or thinking. The patients have no control 

over the voices, and the content is mostly unpleas¬ 
ant. In addition, the content of the “voices” heard by 

schizophrenics is highly idiosyncratic and varies from 
person to person as well as with time and culture. A 

study in Colombia found that modernizations in the 

early 1960s had a distinct effect on the content of the 
hallucinations of schizophrenic patients. Cases from 
1956-59 were compared with cases from 1964-66. 

Whereas mainly supernatural elements (spirits, ghosts, 

etc.) had been the content of hallucinations in the ear¬ 
lier period, elements of “modern reality” (radio waves, 

X-rays, etc.) replaced them in the later period. 

The frequency and type of hallucinations of persons 
with schizophrenia vary from study to study. Auditory 
hallucinations have been reported in 50-80%, visual 

hallucinations in 10-30%, and hallucinations of smell 

(olfactory hallucinations) and of taste (gustatory hal¬ 
lucinations) each in about 2-15% of patients. Tactile 

hallucinations and experiences of strange bodily sen¬ 
sations have been reported in 35-70%. 

Most clinicians agree that hallucinations may occur in 
the major affective disorders—particularly depression 
and bipolar disorder (manic-depressive psychosis)— 

but only about 10% of patients experience them. These 
hallucinations tend to reflect the disturbed mood of 

the patient; they may involve themes of guilt, poverty, 
and suffering in depressed patients and themes of 
grandiosity or wealth in manic patients. 

In organic mental disorders, two conditions in which 

hallucinations occur have to be distinguished: delirium 
and hallucinosis. The delirious patient suffers from 

clouded consciousness and is unable to distinguish 
hallucinations from reality. As a result of such “im- 

442 



paired reality testing,” a delirious patient may sit on 

a hallucinated chair (and fall), may talk to hallucinated 
people, or may stamp on hallucinated bugs. 

In contrast, organic hallucinosis is characterized by 

the presence of hallucinations (as the only or the most 

prominent symptom) in a state of clear conscious¬ 

ness. The patients may or may not believe in the 

reality of the hallucinations, which are to some extent 

determined by the cause of the disorder. In alcoholic 

hallucinosis, which generally occurs within 48 hours 

of cessation of alcohol ingestion, the hallucinations— 

typically auditory—are often threatening and insulting. 

“Voices” may address the person directly, but usually 

they discuss him or her in the third person. The con¬ 

dition is dangerous, as the patients may try to defend 

themselves against intruders or even may want to es¬ 

cape their enemies by killing themselves. 

Tactile hallucinations such as bugs crawling on the 

skin are a characteristic of cocaine-induced halluci¬ 

nosis. Olfactory hallucinations may occur in temporal 

lobe epilepsy—a form of epilepsy that is usually con¬ 

sidered a psychiatric disorder. 

Hallucinogenic drugs 

The quality of psychedelic-induced hallucinations is 

different from that of the hallucinations of patients 

with schizophrenia; hallucinogenic drugs tend to pro¬ 

duce peculiar, colorful patterns and shapes (constant 

forms) that are further “elaborated” by the mind into 

all sorts of visual images, from bizarre landscapes to 

monsters. In small doses these drugs generally cause 

visual disturbances only of what is really seen (e.g., 

enhanced and false colors, colored edges, distortions, 

and movement of objects). With increasing drug doses 

occur “real” hallucinations; i.e., perceptions of things 

that are not there. Drug users normally know that they 

are hallucinating as a result of the drug taken and 

that the effect will disappear when the drug wears off. 

Hence they do not experience the kind of anxiety that 

often accompanies the hallucinations of patients with 

schizophrenia, especially at the onset of the disorder 

when they are experiencing the first psychotic episode. 

Hallucinations in nonpsychiatric illnesses 

Hallucinations are a common feature of migraine; these 

visual disturbances range from simple blurred vision, 

which is experienced by almost all patients, to a very 

characteristic zigzag pattern wandering from the cen¬ 

ter of the visual field to the periphery over a period 

of about 20 minutes. This very bright spectacle, expe¬ 

rienced by about 40% of all migraine patients during 

the “aura” that precedes the headache, usually causes 

a temporary loss of half of the visual field (scotoma). 
During recovery from open-heart surgery, patients 

frequently experience hallucinations as a result of 

microembolias in the brain. Tiny blood clots that formed 
during or shortly after the operation, because of alter- 

National Migraine Art Competition, 

British Migraine Association and WB Pharmaceuticals Ltd 

Migraine sufferers commonly experience hallucinations 

during the aura that precedes their headache. This painting 

by a migraine patient depicts a typical hallucinated image: 

bright zigzags of light Jlashing across half the visual field. 

ations of the normally very smooth interior of the heart 

and blood vessels, are transported with the blood flow 

into the brain, where they get stuck in small blood 

vessels (microembolia), causing some neurons to die. 

While these events may be too small to cause im¬ 

pairment of any major function of the central nervous 

system, the dying neurons “fire” in unusual patterns, 

thus giving rise to experiences of hallucinations. 

Treatment in an iron lung, which was common with 

poliomyelitis, sometimes resulted in hallucinations. This 

may have occurred as a result of sensory deprivation. 

Fever, hormonal imbalances, vitamin B12 deficiency, 

loss of hearing or sight, or loss of an arm or leg may 

also cause hallucinations. Hallucinations have been re¬ 

ported as well with brain tumors, before an epileptic 

seizure, after a stroke, and shortly before death. 
Hallucinations may occur as a side effect of cer¬ 

tain drugs taken for therapeutic purposes, such as 

antiparkinsonian drugs (relatively frequently) and anti¬ 

depressants (sometimes). Other drugs only rarely 

cause hallucinations, but this side effect has been re¬ 
ported with quinidine, cimetidine, cyclosporine, digoxin, 

furosemide, nalorphine, penicillin, pentazocine, primi¬ 

done, propranolol, and a quite a few other prescribed 

medications. 

The biology of hallucinations 

As hallucinations are not a single entity but rather a 

spectrum of very different phenomena, a single physi¬ 

ological cause can hardly be expected. Indeed, what is 
known about the biology of hallucinations varies from 

“literally nothing” to “a great deal,” depending on the 

phenomena in question. 
Little, for instance, is known about the origin of the 

“voices” of schizophrenics. However, the bright zigzag 

lines and other visual phenomena in migraine and the 
patterns and shapes seen by psychedelic drug takers 
are phenomena whose causes are quite well under¬ 

stood; although there is a subjective element in what 
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is actually “seen,” these two phenomena are due to 
direct stimulation of certain groups of cells in the visual 

cortex (the outer layer of a rear part of the brain) that 

are normally responsible for seeing visual patterns. 
The hallucinations of a patient with delirium due to 

alcohol withdrawal are of a different nature. There is 

evidence that dream sleep (or REM sleep, as it is 

called, because of the rapid eye movements that oc¬ 
cur) is essential for human beings; the suppression of 
REM sleep leads to a pressure toward such a brain 

state. Alcohol has a suppressant effect on REM sleep, 
and electroencephalogram studies have found that the 

same brain waves that occur in REM sleep are pres¬ 

ent in hallucinating alcoholic patients; it is likely that 
the hallucinations experienced represent some form 

of dream state while being awake. The hallucinations 

that occur in narcolepsy—in which there are recur¬ 
rent brief episodes of daytime REM sleep—can also 

be explained in terms of REM episodes intruding into 

waking life. 
There is evidence that at least three different neuro¬ 

transmitters are involved in hallucinations: dopamine, 
serotonin, and acetylcholine. Dopaminergic substances 

that are given for the treatment of Parkinson’s disease 
frequently cause hallucinations, and drugs that block 

dopaminergic pathways also alleviate hallucinations. 
LSD (d-lysergic acid diethylamide) is structurally re¬ 
lated to serotonin and blocks central receptors for that 

transmitter, as anticholinergic substances like atropine 
block cholinergic transmissions. At present, however, 
the exact role of neurotransmitters is far from well 
understood. 

Other biological explanations for hallucinations— 

e.g., the theory of hallucinations as “output without 
adequate input” and the theory that hallucinations are 
a disturbance in the balance of the two hemispheres 
of the brain—are far too general to lead to testable, 

empirical hypotheses. This is also true of the “percep¬ 
tual release” theory, which proposes that the normal 

waking brain is under constant bombardment by infor¬ 
mation from the outside world as well as from within 
the body, but if this input is significantly inhibited (such 
as in sensory deprivation or as a result of damage to 

a sense organ), perceptual memories are activated or 
“released.” These released memories are said to take 
the form of hallucinations. 

Individual reactions and coping strategies 

To a great extent the circumstances in which one 

hallucinates determine the reaction to the experience. 
LSD-abusing persons at least know that they took the 
drug, while schizophrenics are terrified by experiences 
they may never have had before. If a person is given 

a hallucinogenic drug without knowing it, the effect of 
hallucinations can be so unsettling as to be disastrous. 

The reaction of the person who experiences hal¬ 
lucinations can also depend on cultural background. 

This can be shown, for instance, by giving subjects 
the same dose of a hallucinogenic drug (assuming that 

this will lead to somewhat similar biological changes) 

and observing the differences in behavior. Members of 

cultures where it is natural to believe in “spirits” may 
react calmly; to most people in contemporary Western 

civilization, however, uncontrolled perceptual experi¬ 

ences are likely to produce anxiety and emotional 
instability—reactions that exacerbate the experience. 

Some people react to hallucinations by wanting to 

be in a dark or quiet environment; others are most 

comfortable in a crowded marketplace; some talk back 
to their voices; others seek conversation with another 

person. Usually the most a therapist can do is encour¬ 

age patients to “experiment” to find out what works 
best to quell their hallucinations. 

Treatment 

There is no specific antipsychotic drug that has proved 
to be particularly helpful in the treatment of the 

hallucinations of schizophrenic patients. It is known, 
however, that these drugs (called neuroleptics) work 

better in cases of acute onset of hallucinations, com¬ 

pared with cases where hallucinations have lasted for 
months or years. In fact, some chronic patients prefer 
to cope with the voices rather than take the drugs, 

which can have significant side effects. An appropriate 

solution must be worked out in close supervision with 
a skilled psychiatrist. 

In patients with organic brain disorders, the actual 
cause of hallucinations can vary from a worsening of 

the condition (e.g., the growth of a brain tumor) to 
an improvement (e.g., in some cases after a stroke, 

some parts of the damaged tissue in the visual cor¬ 
tex recover, temporarily inducing hallucinations). Treat¬ 

ment, therefore, varies considerably—from surgery to 

steroids (to relieve effects of a tumor pressing on 

surrounding tissue) to antipsychotic drugs or mere re¬ 
assurance of the patient. 

In many elderly patients who have to take a number 

of drugs for several ailments, hallucinations are caused 
as a side effect of one drug or interacting medications. 

Depending on the circumstances, the drug or drugs 
in question should be discontinued or replaced by an¬ 
other drug or the dosage lowered. If none of these 

options is possible, there are still things that can be 
done. Hallucinations tend to occur during the nighttime 
in these cases, and a mild sleeping pill might keep the 
patient asleep and prevent hallucinations. 

The person who has taken LSD or another 
psychedelic drug and goes to a hospital emergency 

room for medical help may just need reassurance that 
hallucinations will abate and will usually not last for 

more than one or two days. Minor tranquilizers may 
help, and sometimes neuroleptics are given, especially 
if the patient is extremely agitated or in a panic. 

Copyright © 1990 by Encyclopedia Britannica, Inc. 
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Eating for Two 
by Myron Winick, M.D. 

Pregnancy is a natural process that is perhaps the 

most important biological event in the entire mam¬ 

malian kingdom. It is certainly the most significant 

biological event in the lives of those women who ex¬ 

perience it. Good nutrition plays an important role both 

before and during pregnancy, preparing and sustain¬ 

ing a smooth course and ensuring the best chance 

of a successful outcome for mother and baby. While 

many of the guidelines followed today seem to be 

natural, commonsense practices, ideas about diet and 

pregnancy have evolved considerably over the past 

100 years, and the thinking about nutrition during— 

and before—pregnancy has changed radically. 

Historical background 

At the end of the 19th century, obstetrics was just 

emerging as a separate medical specialty. The inci¬ 

dence of maternal death during childbirth was high, 

and the prime responsibility of the physician was to 

safeguard the mother’s life. One important factor in 

determining whether the mother would survive labor 

and delivery was the size of the infant; the bigger the 

baby, the greater the maternal risk. Although no com¬ 

prehensive studies were undertaken to test the validity 

of this observation, physicians began to notice that 

by restricting the amount of weight a woman gained 
during pregnancy, they could reduce the average size 

of the babies they were delivering. Thus, standard 

obstetrical practice for the first 30 or 40 years of the 

20th century was to limit weight gain to 4.5-7 kg 

(1 kg = 2.2 lb) per pregnancy by placing the prospec¬ 

tive mother on a strict calorie-restricted diet. 

During the first third of the century, medicine in gen¬ 

eral and obstetrics in particular underwent dramatic 
changes. The rate of death in childbirth dropped to 

very low levels, and maternal mortality was no longer 

a major danger to the woman receiving good obstet¬ 

rical care. And yet the practice of restricting weight 

gain during pregnancy persisted. The rationale often 

put forth was that limiting weight gain would lower the 

incidence of toxemia, a serious complication marked 

by high blood pressure, fluid retention, and sometimes 

convulsions. It was also believed that women who 

gained less weight during pregnancy would be less 
likely to be obese afterward. There are no scientific 

data to support either of these assumptions. 

A wartime lesson: peril of low birth weight 

In the 1940s physicians shifted their attention from 

the health and safety of the mother to the size and 

survival of the fetus. Data from around the world were 
demonstrating that if birth weight fell below 2,500 g 

(5V2 lb), infant mortality increased. The time had come 

to examine in more detail the relation of maternal diet 
to birth weight. In the winter of 1945 a tragic histor¬ 

ical event made such a study possible. The Dutch, 
expecting an imminent Allied invasion, called a trans¬ 

portation strike. The invasion, however, did not come 

for nine months, and the Germans retaliated by plac¬ 

ing an embargo on all trains to the western part of 
The Netherlands. In cities such as Rotterdam, caloric 

intake dropped to 800-1,000 cal per day or less. The 

Dutch kept meticulous hospital records, and it was 
later possible to examine the effects of the famine 
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on birth weight and placental weight. Average birth 
weight dropped about 300 g (3A of a pound). Sub¬ 
sequent studies confirmed these findings and further 
demonstrated that in undernourished populations food 
supplementation will increase birth weight. 

The data from the Dutch experience revealed an 
even more startling fact. While the average mother 
lost about 2% of her weight during the famine, the 
fetus lost about 10% of its weight. Thus, the mother 
seemed to be actively protecting herself at the ex¬ 
pense of fetal growth. Although on the surface this 
observation may seem to contradict basic principles of 
evolution, it really does not. Pregnancy is a time when 
the mother’s body is not only nurturing the fetus but 
also preparing for lactation. Part of the body’s prepa¬ 
ration for lactation involves depositing fat in order to 
build an energy reserve for the production and delivery 
of milk. When food is scarce during pregnancy, it is 
also likely to be scarce during lactation. And it is during 
lactation that the mother’s fat reserve is crucial to the 
infant’s survival. Thus, a woman’s body will continue 
to deposit fat during pregnancy for use during lacta¬ 
tion even at the expense of fetal growth. 

Recent studies have defined the mechanism by 
which maternal food restriction reduces fetal growth. 
Normally, during pregnancy a woman’s circulatory sys¬ 
tem adapts to be able to increase the blood supply 
to the uterus and the placenta. The volume of blood 
circulating through her system increases by about 
40%, and the blood flow to the uterus and placenta 
increases even more. If food is scarce, this adaptation 
is not complete, and the amount of blood perfusing 
the placenta is reduced. This reduction in placental 
circulation affects both the growth of the placenta and 
the quantity of nutrients being passed to the fetus. 
The result is slower fetal growth and, ultimately, a 
reduction in birth weight. 

Weight gain: how much? 

How much weight should the average woman gain 
during pregnancy to maximize her chance of deliver¬ 
ing a normal-sized infant? When allowed to eat as 
much as they wish, most women will gain between 
11 and 13.5 kg during pregnancy. The weight of the 
fetus, placenta, and amniotic fluid, plus the weight of 
the increased maternal tissues (uterus, breasts) and 
expanded maternal blood volume, is calculated to be 
between eight and nine kilograms. In addition, 2 to 
4.5 kg are deposited as fat for use during lactation. 
In studies that examine the weight gain of a large 
number of women and correlate this weight gain with 
birth weight, it has been found that between 11 and 
13.5 kilograms is the minimum necessary to deliver 
an optimal-sized infant. Below this weight gain, infants 
are smaller, whereas above it, infants do not become 
larger. On the basis of these data, about 15 years ago 
the American College of Obstetrics and Gynecology 

recommended that the average woman gain 11-13.5 
kg during pregnancy. 

This recommendation has been refined in recent 
years to take into account individual differences, in¬ 
cluding differences in nutritional status before preg¬ 
nancy. Presently, most physicians believe that women 
who are either of normal weight or underweight prior 
to pregnancy should reach 120% of their ideal pre¬ 
pregnancy weight at term. Thus, a woman who should 
weigh 45 kg and who does weigh 45 kg prior to preg¬ 
nancy, needs to gain only 9 kg during the pregnancy. 
By the same reasoning, a normal-weight woman of 
68 kg needs to gain 3.5 kg during pregnancy. How¬ 
ever, if a woman’s ideal prepregnancy weight is 68 
kg, but she weighs only 63.5 kg, she needs to gain 
18 kg during pregnancy to have the best chance of 
delivering an optimal-sized infant. Thus, any deficit in 
weight prior to pregnancy must be made up during 
pregnancy. Obese women, on the other hand, cannot 
lose weight during pregnancy without compromising 
fetal growth. The best available data suggest that even 
women who are 10% or more above their ideal weight 
should gain seven kilograms during pregnancy. Thus, 
if possible, it is desirable for underweight women to 
gain some weight and for overweight women to lose 
some weight before becoming pregnant. 

Caloric needs 

What modifications must a pregnant woman make in 
her diet in order to achieve the weight gain necessary 
to ensure adequate growth of the fetus? How many 
extra calories must she consume each day to reach 
the desired weight? The total number of extra calories 
necessary to account for the weight of the fetus and 
placenta, the increased size of the uterus and breasts, 
and the amount of fat that will accumulate, as well 
as the extra work involved in carrying a pregnancy to 
term, equals about 80,000 extra calories during the 
course of pregnancy; this works out to 250-300 extra 
calories per day. Studies show that when pregnant 
women are allowed to follow the dictates of their ap¬ 
petites, they consume about 250-300 extra calories 
daily. Apparently, nature provides for the caloric needs 
of pregnancy by increasing the woman’s appetite just 
enough to fill those needs. Moreover, the extra caloric 
intake need not be consumed on a daily or even 
weekly basis. Typically, if fewer extra calories are 
consumed early in pregnancy, more will be consumed 
later to compensate. If extra calories are consumed 
early, usually fewer will be consumed later. 

In other words, the body seems to be able to 
regulate its caloric intake over the entire course of 
pregnancy. Thus, women who suffer from so-called 
morning, or pregnancy, sickness (nausea and vomiting) 
early in pregnancy will compensate for their low caloric 
intake later on. Only very severe nausea and vomiting, 
which is a rare occurrence, need specific medical inter- 
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vention. The expectant mother should be reassured by 

the knowledge that if too few calories are consumed 

at this early stage, the body will compensate later, and 
the health of the baby will not suffer. 

Nutrient needs 

The pregnant woman’s modest increase in caloric re¬ 

quirement is accompanied by an increased need for 

most nutrients. In most cases the size of this increase 

is proportional to the rise in caloric requirement. In 

the case of certain nutrients, however, the require¬ 

ment increases far more than the 10-15% increase 

in caloric intake. For these nutrients to be adequate, 

special attention must be paid to the quality of the 

diet, and in some cases routine supplementation may 

be desirable. The four most important nutrients in this 
regard are iron, zinc, calcium, and folic acid. 

Iron. During pregnancy a woman’s iron requirement 

more than triples. The reason is that the prospec¬ 

tive mother’s blood volume expands, and more iron- 

containing red blood cells must be made to occupy 

this expanded blood volume. In addition, the growing 

fetus is making an entirely new blood supply of its 

own, and the iron necessary for this process comes 

from the mother. Iron deficiency is the most common 

nutrient deficiency among U.S. women who are not 

pregnant, and many women, therefore, begin preg¬ 

nancy with their iron stores already depleted. Because 

of this widespread deficiency, doctors routinely advise 

all pregnant women to supplement their diets with 

30-60 mg per day of iron. However, even though a 

woman is taking a supplement, it is prudent for her to 

consume a diet that is as rich in iron as possible. 

Foods rich in iron include lean red meats, dark meat 
of fowl, liver and other organ meats, leafy green veg¬ 
etables, iron-fortified cereals, dried beans, and dried 
fruits such as prunes, raisins, and apricots. 

Zinc. Zinc is a mineral that is required for any cell 

within the body to divide. During pregnancy the rate 

of cell division increases in certain maternal tissues 

and in all fetal tissues. Therefore, a woman’s normal 

zinc requirement increases by about 35%, from 15 

to 20 mg. In animals severe zinc deficiency during 

pregnancy results in congenital malformations in the 

offspring. Zinc deficiency has also been associated 

with birth defects in humans. Adequate amounts of 

zinc are usually obtainable through the diet. 
Foods rich in zinc include red meats, dark meat of 

fowl, liver, shellfish, cheese, whole-grain cereals, leafy 
green vegetables, dried beans, cocoa, and nuts. 

Calcium. Calcium is a very important nutrient during 

pregnancy. The fetus should deposit about 30 g of 

calcium into its developing skeletal system. In order for 

this to occur without draining calcium from the moth¬ 

er’s bones, she must consume adequate amounts of 

calcium. At present the Food and Nutrition Board of 

the U.S. National Academy of Sciences recommends 

a dietary intake of 1,200 mg or more per day during 

pregnancy. This is a 400-mg, or 50%, increase over 

the 800 mg required by nonpregnant women. Many 

health professionals feel that 1,500 mg per day should 

be recommended during pregnancy. In order to en¬ 

sure that adequate amounts of this crucial nutrient are 

available to meet fetal demands, nature has provided a 

mechanism whereby the pregnant woman can absorb 
more calcium than the nonpregnant woman. There¬ 

fore, most pregnant women should be able to get the 

1,200-1,500 mg of calcium they need from their daily 

food supply. However, since most of the calcium in the 

U.S. diet comes from dairy foods, pregnant women 

must concentrate on getting enough milk (low fat) and 

cheese or products made with these foods. Women 

who have an intolerance to lactose (milk sugar) can 

often substitute low-lactose milk products and yogurt. 

If this strategy does not work, then a calcium-supple¬ 

mented food or calcium tablets may be advised. 

Foods rich in calcium include milk, yogurt, hard 
cheese, cottage cheese, sardines (with bones), oys¬ 

ters, salmon (canned, with bones), kale, spinach, 
greens (mustard, turnip, collard), and tofu. 

Folic acid. Folic acid, a B-complex vitamin, seems 

to be particularly important during pregnancy. The re¬ 

quirement for this vitamin doubles during pregnancy, 

from 400 to 800 micrograms per day. The increase 

is necessary because folic acid, like zinc, is essential 

for cell division. In animals folic acid deficiency pro¬ 

duces congenital malformations in the offspring. Re¬ 

cent studies in human populations suggest that folic 

acid deficiency may be related to a specific group 

of malformations—the neural tube defects (NTDs). In 
one study, providing a folic acid supplement to women 

with a history of giving birth to a child with an NTD 

completely prevented any recurrence; there were re¬ 

currences in about 5% of women not taking such a 

supplement. The supplement was given for one month 

before conception and throughout the entire preg¬ 

nancy. Taking a multivitamin containing folic acid both 

before and during pregnancy has also been shown to 
prevent recurrence of NTDs. Thus, today any woman 

who has given birth to a child with a neural tube defect 

should seek medical advice before trying to become 

pregnant again. The health professional will advise her 
to begin taking a multivitamin containing folic acid at 

least one month before trying to conceive. (Most NTDs 
probably occur very early in embryonic development, 

often before a woman knows she is pregnant.) 

Foods rich in folic acid include liver, spinach and 
other dark-green leafy vegetables, broccoli, asparagus, 
peanuts, and wheat germ. 

Preparing for pregnancy: crucial considerations 

While it is mandatory that all women who have had 

complications in a previous pregnancy seek medical 

advice before becoming pregnant again, it is probably 
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prudent for all women to do so, in order that proper 
preparation for pregnancy can be instituted for those 

who need it. Such preparation would include an eval¬ 
uation of the woman’s nutritional status and dietary 

practices, the development of a plan for losing or gain¬ 

ing weight if she is significantly over- or underweight 

prior to pregnancy, and the addition to her diet of 
a multivitamin-iron supplement, again started before 
pregnancy. 

No matter how ideal or carefully calculated her diet, 
a woman cannot ensure delivery of a healthy baby if 

she does not concern herself with other than strictly 

dietary habits. The use of substances such as alcohol, 
tobacco, and drugs should also be discontinued before 
pregnancy begins. Alcohol ingestion has been linked 

to specific birth defects known as the fetal alcohol 
syndrome. Although most common among heavy al¬ 

cohol users, it has been reported in moderate drinkers 
and even among women who drink only occasionally. 

Because even small amounts of alcohol can apparently 
be harmful, complete abstinence is best, ideally even 

before a woman tries to become pregnant. 
Cigarette smoking impedes fetal growth and, there¬ 

fore, results in a lowering of birth weight. Smoking 
causes repeated constriction of maternal blood ves¬ 

sels, thereby limiting the amount of maternal blood 
reaching the placenta. These interruptions in the ma¬ 

ternal blood supply reduce nutrient availability to the 
fetus, which in turn results in retarded fetal growth. 
Further, the effects of smoking are additive. The more 

cigarettes a woman smokes, the greater the effect on 
the fetus. The longer she smokes during pregnancy 
(i.e., for one or two months or for nine), the greater the 
effect. Thus, cutting down on the number of cigarettes 

and the duration of smoking both reduce the degree of 
fetal growth retardation. Of course, complete cessa¬ 
tion of smoking even before pregnancy begins is best. 

Illicit drugs as well as certain prescribed and over- 
the-counter drugs are harmful to the fetus. All of these 
should be discontinued before pregnancy. If a drug is 
necessary for the mother’s health, it should be used 
only under strict medical supervision. In addition, some 

substances that are often ingested with food may not 
be healthy when consumed in large amounts during 

pregnancy. Caffeine probably falls into this category. 
Animal studies have shown that large amounts of cof¬ 
fee or caffeine can retard fetal growth and alter the 
behavior of the young after birth. Presently, the rec¬ 
ommendation is that a pregnant woman drink no more 

than two to three cups of coffee per day and only an 
occasional caffeinated soft drink. 

Special diets and megadose vitamins 

One question that has been arising with increasing 
frequency as people become more and more nutri¬ 
tion conscious is whether any particular diet (i.e., low 
fat, low salt, high fiber, vegetarian) is desirable during 

pregnancy. The answer varies, of course, with the diet 

in question. The recommended low-fat, low-cholesterol 

diet, as outlined by the 1988 Surgeon General’s Re¬ 

port, the National Academy of Sciences’ Committee 
on Diet and Health, and the American Heart Associa¬ 

tion, is really not low in either of these substances—it 

is simply comparatively low in relation to the amounts 

usually consumed by most people in the U.S. Thus, 
limiting the amount of calories derived from fat to 30% 

of total calories and limiting cholesterol to 300 mg per 

day is not only safe but desirable for pregnant women. 
Increasing fiber intake to between 20 and 30 g per day 

is also desirable, particularly during later pregnancy, 
when constipation can be a problem. A vegetarian diet, 

even if completely devoid of all animal-derived foods, is 

acceptable but should be supervised by a nutritionist. 
Such diets can be low in protein, iron, zinc, vitamin B12, 

and calcium if the proper foods are not chosen. More 
restrictive regimens like Zen macrobiotic diets or liquid 

protein diets should not be followed during pregnancy. 

Finally, sodium-restricted diets are all right if too much 

sodium is being consumed—that is, if salt is being 
added to foods in cooking and at the table. However, 

overzealous sodium restriction (less than 500 mg per 

day) during pregnancy is not desirable. Thus, the best 
advice on sodium is moderation. 

An unfortunate recent nutritional trend is the use of 

certain nutrients in very high doses (megadoses). While 
there is no evidence of any health benefit for anyone 

taking megadoses of vitamins or minerals, there is 
strong evidence that some of these nutrients, when 

consumed in very high doses, are toxic. Both vitamins 
A and D, when taken in large doses (3 to 10 times 
the recommended dietary allowance, or RDA), have 

been shown to be associated with severe congenital 

malformations. Any woman who is taking megadoses 
of vitamin A or D for treatment of a medical problem 
should consult her physician and tell the physician of 

her desire to become pregnant so that a plan for 
discontinuing these large doses can be established 

before conception. There is also some evidence that a 

pregnant woman’s consuming large doses of vitamin 
C may induce a dependence on larger than normal 
doses of vitamin C in her offspring, which can persist 

into infancy. Thus, any woman regularly taking mega¬ 
doses of vitamin C (500 mg per day or more) should 

gradually reduce her intake (over several weeks) be¬ 
fore becoming pregnant. If she does become pregnant 
while taking large doses of vitamin C, it is not a cause 
for alarm, however, but both her obstetrician and pe¬ 
diatrician should be informed. 

The simple nutritional guidelines outlined above are 
easy to follow and could prevent problems later on. 

For the prospective mother, good nutrition should start 
as soon as she decides to have a baby; for the infant, 
at the moment of conception. 
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Heart Murmurs 
by Marc K. Effron, M.D. 

A heart murmur is an abnormal sound beyond the 

heart’s normal “lub-dub.” It is usually a prolonged 

sound produced by turbulent blood flow. As blood 

in the heart is forced through a narrowed orifice or 

leaks back across a malfunctioning valve, a sustained 

murmur is created. A murmur may have a blowing, 

vibratory course or a musical quality, depending upon 

the velocity and direction of flow inside the heart. 

The physician detects a heart murmur by listening to 

the heart (auscultation) with a stethoscope, either as 

part of a screening or routine physical examination or 

in evaluation of a symptom suggesting heart disease, 

such as shortness of breath, chest pain, or fainting 

spells. A murmur is a physical finding that may lead 

to a diagnosis of heart disease. It is not a symptom; 

an individual with a heart murmur does not feel the 

abnormal flow through the heart. 

Murmurs are frequently detected in children and in 

pregnant women. Most of these murmurs represent 

healthy blood flow and become less audible as a child 

reaches adolescence or when a pregnancy is com¬ 

pleted. Murmurs become somewhat more common in 

the elderly as well. Calcium deposits on worn cardiac 

valves after the age of 70 produce turbulent flow and 

a corresponding murmur, which is usually not serious. 

Pathological murmurs, reflecting serious conditions 

requiring treatment or close follow-up, can occur in 

all age groups. Congenital defects, inflammatory dis¬ 

tortion of the heart valves, bacterial infection of the 

heart, and advanced degeneration (wear and tear) of 

the valves may all cause such murmurs. 
In 1816 the French physician Rene Laennec devised 

the first stethoscope in order to listen to heart sounds 

without having to apply his ear directly to the patient’s 

chest. He used a sheaf of papers rolled into a tight 

cylinder; by placing one end on the patient’s chest 

and his ear to the other end, he was able to hear the 

sounds clearly. Subsequently he devised a 30.5-cm 

(one-foot)-long durable tube to transmit heart sounds. 

Cardiac auscultation blossomed in the decades that 

followed as Joseph Skoda, a Viennese physician, and 

others correlated the sounds and murmurs of the heart 

with anatomic findings. Cardiac auscultation remains 

a focal point of cardiology practice today. Appropriate 
interpretation of a heart murmur enables the physician 

to either reassure a healthy patient or choose the most 

expeditious, noninvasive test to provide a prognosis 

and guide treatment. 

Identifying murmurs 
Heart murmurs are characterized by their location on 

the chest wall (see Figure), intensity, timing in the cy¬ 

cle of the heartbeat, and quality of sound. The range 

of murmurs includes those originating from the aortic 

valve, best heard at the upper right border of the ster¬ 

num; murmurs involving the pulmonary valve, heard at 

the upper left sternal border; tricuspid valve murmurs 

heard at the lower left sternal border; and mitral valve 

murmurs heard at the lower pointed end of the heart 

on the left side (cardiac apex). 
Murmur intensity is determined by the velocity of 

blood flow, the distance from the stethoscope, and 

the type of tissue between the site of origin and the 

surface of the chest. Murmurs can be louder in chil¬ 
dren and adults with thin chest walls. Murmurs are 

muffled by the presence of fluid around the heart 
(pericardial effusion) or in the chest cavity (pleural 

effusion), produced by inflammation or malignancy. 

Obesity and overinflation of the lungs in patients with 
emphysema also dampen murmurs. Murmurs are com¬ 

monly graded on a scale of I to VI, grade I denoting 

a barely detectable murmur and grade VI denoting an 

extremely loud murmur that is audible even without a 

stethoscope. 
The timing of a heart murmur in the cycle of the 

heartbeat is a major identifying feature. The cardiac 

cycle is the rhythmic sequence of the heart’s cham¬ 

bers contracting and filling, heart valves opening and 
closing. The first and second heart sounds are brief 

and distinct sounds that outline the systolic (contract¬ 

ing) and diastolic (filling) phases of the cycle. The first 
heart sound correlates with the closure of the mitral 
and tricuspid valves; the aortic and pulmonary valves 
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Listening points (auscultation locations) on the 
chest wall for heart murmurs 

1 aorta 
2 pulmonary artery 
3 pulmonary veins 
4 superior vena cava 
5 carotid arteries 
6 jugular veins 
7 left atrium 
8 left ventricle 

9 right atrium 
10 right ventricle 
11 septum 
12 cardiac apex 
13 aortic valve 
14 mitral valve 
15 tricuspid valve 
16 pulmonary valve 

then open, and blood is ejected from the ventricles 

into the aorta and pulmonary artery during systole. 
The second heart sound correlates with closure of the 

aortic and pulmonary valves at the end of systole. The 
mitral and tricuspid valves then open and, during dias¬ 

tole, blood from the atria fills the ventricles. Diastole 

ends with the next first heart sound. 
Murmurs are usually either systolic or diastolic. 

Some patients have separate murmurs in both systole 
and diastole. In rare cases a murmur is continuous, 
spanning both the systolic and diastolic phases of the 

cardiac cycle. 
Auscultation of a pathological murmur may be only 

a first step in the cardiac evaluation. An electro¬ 
cardiogram and chest X-ray may be performed. The 
echocardiogram uses ultrasound waves that bounce 

off structures in the heart’s interior in definable patterns 
to create an image of the chambers and valves of the 
heart. The more sensitive Doppler echocardiography 

records the turbulent and high-velocity flow across 
obstructed valves; it also maps in color the back- 
and-forth flow of blood from valves that fail to close 
properly. These noninvasive techniques may be used 

serially, along with auscultation, to follow the course of 
a valvular heart problem. Cardiac catheterization and 

angiography, invasive methods that accurately assess 
heart anatomy and function, are usually reserved for 

evaluation before surgery. The nature and extent of 

the special tests performed are ultimately determined 
by the physician’s interpretation of the heart murmur. 

Systolic ejection murmurs 

Systolic ejection murmurs are generated by forward 

blood flow in systole at or adjacent to the aortic and 
pulmonary valves. This kind of heart murmur starts 

with the first heart sound and ends clearly before 

the second heart sound. Their intensity increases and 
decreases in a crescendo-decrescendo pattern during 

each systole. 
Fortunately, in a majority of cases, individuals with a 

systolic ejection murmur have no structural abnormali¬ 
ties of the heart, and their murmur must be considered 

a variant of normal. These benign murmurs, most of¬ 
ten detected in children and young women, are called 

innocent (or functional) murmurs. Such murmurs are 

typically heard best at the mid- and lower left sternal 
border, and they have a mixed frequency or vibratory 

quality. They may appear or become louder during 
pregnancy, upon exercising, with a fever, or if the indi¬ 

vidual is anemic. An innocent murmur detected by the 

pediatrician in a young girl during a routine checkup 
may disappear by adolescence but then be observed 

later by an obstetrician at the time of a prenatal exam. 

Innocent murmurs probably are generated from blood 
flow out of the right ventricle and into the pulmonary 

artery. Familiarity with the characteristics of these 

murmurs enables the examining physician to identify 
a benign physical finding and to avoid inappropriate 

diagnosis of valvular heart disease. 

As individuals surpass age 50, there is an increas¬ 
ing incidence of systolic ejection murmurs arising from 

the aortic valve. These murmurs are most often at¬ 

tributable to aortic sclerosis, scarring of the three 
cusps (flaps) of the valve. Degenerative scarring and 

deposits of calcium cause a turbulent blood flow with¬ 
out significant valvular narrowing. Such murmurs are 

usually only grade I or II in intensity and are heard at 
the upper right sternal border. 

Louder systolic ejection murmurs from the aortic 

valve may represent true aortic stenosis (narrowing). 
The murmur is usually louder in intensity and harsher 
in quality, and the peak intensity is later in systole 

than with simple aortic sclerosis. The murmur radiates 

to the carotid arteries at the sides of the neck— 
the two main arteries that supply blood to the head. 

Aortic stenosis may result from congenital deformity 
of the valve, from gradual scarring and the presence 
of calcium deposits on a valve with a mild deformity 

existing since birth, from rheumatic fever, or from 

various degenerative changes that occur with aging. 
Classic symptoms of chest pain, breathlessness, and 

sudden loss of consciousness usually appear with very 
advanced stenosis. Severe aortic stenosis can lead to 
sudden death. The murmur is important because it 
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is a signal that can be detected early in the disease 

process, permitting close clinical observation. 

Treatment of severe aortic stenosis is generally ac¬ 

complished by surgical repair or by replacement of the 

valve. In congenital cases the valve tissue may remain 

pliable and can be salvaged by surgical repair early in 

life known as valvuloplasty. In cases in which there is 

advanced scarring and calcification, the valve can be 

surgically replaced with either a mechanical prosthesis, 

a specially treated pig valve mounted on supports, or 
a cryopreserved (frozen) human valve. 

Pulmonary stenosis, involving the valve that allows 

blood flow to the lungs, is a congenital disorder. 

The systolic ejection murmur of pulmonary stenosis is 

loudest at the upper left sternal border and, like most 

murmurs originating from the right side of the heart, 

becomes more intense with inspiration. As with the 

murmur of aortic stenosis, the intensity peaks later 

in systole if the stenosis is more severe. Pulmonary 

stenosis is usually detected in childhood. Mild pul¬ 

monary stenosis is well tolerated and does not require 

surgical intervention. More severe pulmonary stenosis 

is treated by surgical enlargement of the valve or by 

balloon valvuloplasty, a technique in which the valve is 

permanently enlarged with an inflated balloon. 

Hypertrophic obstructive cardiomyopathy, also 

known as idiopathic hypertrophic subaortic stenosis 
(IHHS), is a genetically determined disorder of heart 

muscle characterized by an increased bulk that can 

cause severe obstruction of the outflow of blood 

from the left ventricle as well as abnormal filling of 

the ventricular chamber. IHHS can cause chest pains, 

congestive heart failure, and serious ventricular ar¬ 

rhythmias, including ventricular fibrillation with sudden 

death. The murmur associated with this condition typ¬ 

ically has a harsh systolic ejection quality at the lower 

left sternal border and cardiac apex. A maneuver that 

causes a decrease of blood in the chamber of the left 

ventricle (e.g., standing up) results in the murmur’s 
becoming louder, while a maneuver that increases 

the volume of blood in the left ventricle (e.g., squat¬ 

ting or clenching the fists) will reduce the murmur’s 

intensity. In diagnostic evaluation of IHSS such ma¬ 
neuvers are performed by the patient during ausculta¬ 

tion. This is called dynamic auscultation and aids the 

examiner in distinguishing between various types of 

heart murmurs. Certain drugs used in the treatment of 

hypertrophic obstructive cardiomyopathy (beta block¬ 

ers and calcium antagonists) reduce the forcefulness 

of ventricular contraction, thereby reducing both the 

muscular obstruction that inhibits blood flow and the 

intensity of the murmur. In cases that do not respond 

to drug therapy and in which the obstruction of blood 

flow is severe, a segment of muscle from the septum 

(the dividing wall between the heart's ventricles) can 

be surgically excised (a procedure known as septal 

myectomy) to alleviate the inhibited flow of blood. 

Systolic regurgitant murmurs 
Mitral regurgitation describes a leakage of blood from 

the mitral valve during systole. Because the valve fails 

to close correctly, blood flows back and forth between 

the left ventricle and the left atrium. The murmur is 

typically “holosystolic”; i.e., it begins with the first heart 

sound and continues to or beyond the second sound. 

The intensity may be uniform for the duration of the 

murmur, known as a “plateau” pattern. The murmur of 

mitral regurgitation is best heard at the cardiac apex 

and often has a blowing quality. A maneuver that 

impedes blood flow out of the heart and through the 

arteries (e.g., fist clenching) augments the amount of 

regurgitant blood, intensifying the murmur. 

Causes of mitral regurgitation include rheumatic 
fever, scarring caused by calcium deposits, rupture of 

the tough, strand-like chords that support the flaps 

of the valve, dysfunction of the muscle attached to 

the chords (papillary muscle), and perforation of a 

valve caused by a bacterial infection. Mild to moder¬ 

ate degrees of mitral regurgitation are well tolerated 

and do not usually cause symptoms. Severe mitral 

regurgitation can lead to enlargement of the heart and 

progressive cardiac failure. 

Mitral valve prolapse describes a syndrome of bow¬ 

ing back of the mitral leaflets into the left atrium 

as they close together during systole. This prolapse 

movement often generates a brief and crisp systolic 

sound—a click. If the prolapse also causes the mitral 

valve to leak, there may be a late systolic murmur. Pa¬ 

tients may have no abnormal sounds, an isolated click 

or group of clicks, a click followed by a murmur, or 

a late systolic murmur without a click. These sounds 

are best heard at the cardiac apex with the patient 

upright. The abnormal finding may come and go. 

Although initially defined by auscultation, the syn¬ 

drome of mitral valve prolapse has been clarified by 

the use of echocardiography. Mitral valve prolapse 
is found in all age groups but most often in young 

women (up to 10%, according to some surveys). A 

lower rate of occurrence in older age groups empha¬ 

sizes the somewhat reversible nature of this valvular 

dysfunction and its generally favorable prognosis. Mi¬ 
tral valve prolapse is not associated with any cardiac 

symptoms in the vast majority of cases. One study 

compared the occurrence of breathlessness, chest 
pains, and palpitations between individuals with mitral 

valve prolapse and their relatives without it. No differ¬ 

ences were observed. 
Most cases of mitral valve prolapse have a favorable 

prognosis and require only simple observation over 

time. Patients with systolic regurgitant murmurs should 
receive antibiotics at the time of dental work or when 

having invasive gastrointestinal, genitourinary, and up¬ 
per respiratory tract procedures. As with other valvular 

heart disease patients, they may be at increased risk 
for infective endocarditis, a serious bacterial infection 
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of the valve. For those without any abnormal physical 
findings or with only a systolic click, prophylactic anti¬ 

biotics are generally not needed. 
In rare cases, mitral valve prolapse leads to serious 

heart problems. Life-threatening arrhythmias, infec¬ 
tive endocarditis, progressive mitral regurgitation, and 

abrupt regurgitation from rupture of the mitral chords 

are infrequent complications of the condition. The clin¬ 

ician’s challenge at the time of initial diagnosis of mi¬ 

tral valve prolapse includes distinguishing between the 
benign variant of normal and cases of more distinct 

valvular dysfunction that require close follow-up. 
Other systolic regurgitant murmurs are less com¬ 

monly found. Tricuspid regurgitation describes a leak 

of the tricuspid valve. This holosystolic murmur is best 

heard at the lower left sternal border and increases 
with inspiration. Severe tricuspid regurgitation causes 

prominent pulsations of the jugular veins at the sides 
of the neck. A ventricular septal defect, or hole through 
the dividing wall between the ventricles, causes a 

holosystolic murmur at the lower left sternal border 
that can be harsh in quality. Blood flows directly from 

the left ventricle into the right ventricle. A ventricular 

septal defect is usually diagnosed in childhood and, 
unless the defect is quite small, requires surgical clo¬ 
sure. Ventricular septal defects can occur in adults as 

a complication of a heart attack. Damaged ventricu¬ 
lar muscle gives way under the force of ventricular 

contraction, and a hole develops across the intraven¬ 

tricular septum. When these murmurs are detected, 
surgery is often performed to repair the defect, result¬ 

ing in improvement of cardiac function. 

Diastolic murmurs 
The murmur of mitral stenosis is a very low-pitched 
diastolic murmur (often called a mitral rumble) heard 

over the cardiac apex. This low-frequency sound is 
best detected with the bell of the stethoscope rather 
than with the flat diaphragm. With the exception of 
rare congenital or degenerative cases, mitral stenosis 

is a consequence of rheumatic fever. An episode of 
acute rheumatic fever can include a rash, arthritis, 
cardiac inflammation, and occasionally a neurological 

disorder of movement known as chorea. Progressive 
mitral valve deformation caused by inflammation and 
scarring may continue for years, leading to valvular 
narrowing. Diastolic blood flow from the left atrium to 

the left ventricle becomes restricted and leads to ele¬ 
vated pressures in the left atrium and pulmonary veins. 

In such cases congestive heart failure often develops 
insidiously, and tolerance for exercise is limited. 

Mitral stenosis is more common in women than in 
men. Symptoms usually appear in early adulthood. 

Some patients with the condition display a distinct 
opening snap in early diastole, heard best at the lower 
left sternal border. The opening snap correlates with 
the abrupt halt in the opening of the mitral leaflets 

due to the restrictive scarring. The two leaflets of the 

valve open quickly and then suddenly stop. An opening 

snap is sometimes present without a diastolic murmur. 

When both are present, the opening snap precedes 

the mitral rumble. 
Aortic regurgitation produces a high-pitched blowing 

diastolic murmur, often quite faint, at the upper right 

or left sternal border. Blood leaks back from the aorta 

into the left ventricle. The “diastolic blow” is most eas¬ 

ily detected when the patient leans forward, holding 
the breath in expiration. A leak of the aortic valve may 

result from a congenital deformity, excessive calcium 

deposits, rheumatic fever, bacterial infection, or dis¬ 

tortion of the aorta by either an aneurysm or a tear 
of the aortic wall. Mild aortic regurgitation causes no 

symptoms but must be followed over time. If aortic 

regurgitation gradually progresses from moderate to 

severe, the heart enlarges and congestive heart failure 
gradually intervenes. Acute, severe aortic regurgitation 

is not tolerated nearly as well as the chronic condition; 
acute congestive heart failure and circulatory collapse 

can require emergency valve replacement. 
Pulmonary regurgitation (a leaky pulmonary valve) 

also produces a high-pitched blowing diastolic mur¬ 

mur, most often at the upper left sternal border. 
This murmur increases in intensity during inspiration. 

Pulmonary regurgitation is usually well tolerated. The 

importance of the murmur is as a diagnostic clue as 

to the presence of pulmonary vascular disease. Pul¬ 
monary hypertension, or high blood pressure in the 

circulation to the lungs, can develop without identifi¬ 
able cause. Primary pulmonary hypertension typically 

affects young to middle-aged women and, if severe, 

can lead to heart failure and sudden death. Secondary 
pulmonary hypertension results from chronic lung dis¬ 

ease such as emphysema or pulmonary fibrosis. A 
pulmonary regurgitation murmur may not appear until 

late in the course of these conditions. 

Continuous murmurs 
Continuous murmurs (spanning both systole and dias¬ 
tole) are not often observed. A cervical venous hum 
is the most common continuous murmur and does 

not actually arise from the heart. Such a hum may be 
heard at the base of the neck just above the collar¬ 

bone, a site that overlies the jugular vein. A particularly 
loud hum may also be heard at the upper chest on 

either side of the sternum. Cervical venous hums are 
loudest when the patient is upright and may disappear 

when the patient is supine. This quite benign continu¬ 
ous murmur is most commonly present in children or 

during pregnancy when the cardiac output is accentu¬ 
ated. The specific features of a cervical venous hum 

must be recognized by the examiner so that an in¬ 
correct diagnosis or unnecessary diagnostic tests can 
be avoided. 
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Special Camps for Special Kids 
by Ruth Andrea Seeler, M.D. 

Summer camps are places where youngsters go to 

make new friends, share experiences, grow, and gain 

independence under careful guidance. Most important, 

perhaps, children also go to camp just to have fun. 

Like all youngsters, those with chronic medical disor¬ 

ders or physical handicaps can derive many benefits 

from attending residential (overnight) camps. 

The American Academy of Pediatrics encourages 

appropriate camping experiences for children with 

chronic disorders. There is, however, no one “right” 

model of residential camping for all children who have 

chronic diseases or even for those who have the same 

disease. It is essential that parents do a bit of research 

to determine what is best for their child. However, par¬ 

ents of children with chronic diseases—and, indeed, 

the children themselves—may have qualms about the 

camping experience. Parents need to investigate the 

options available and, once having chosen a camp, 

satisfy themselves that the medical and support staffs 

are well trained. They also need to be reassured that 

having a chronic disease need not preclude a child’s 

being safe or having a good time. 

A growing time for families 

Growing up is a two-way affair. It involves the increas¬ 

ing separation of children from their parents, and it 

requires parents to gradually “let go” of their children. 

Whereas this separation may be a natural process for 

children, parents often find it very difficult. At first the 

separation is for short periods of time, as when parents 
go out to dinner and leave the child with a babysitter. 
Then follow bigger separations—children go to school, 

get involved in outside activities, meet friends on their 
own, and so forth. As a child grows up, parents must 

begin to show increasing trust in their child’s judgment 

and use of independence. For parents of a child with 

a chronic disease or disability, it is frequently harder 

to stand back and take an honest look at the child’s 
need for growth and autonomy. Sending the child to 

camp can be a crucial step in the process of accepting 

the youngster’s need for independence. 

Not uncommonly, when parents send their child with 
a medical problem to camp, they find that during the 

first summer they stay close to the telephone, certain it 

is going to ring—a medical emergency. The next year 

they begin to look forward to their son or daughter 

going to camp; by the third or fourth year the parents 
begin to view the child’s time at camp as a special 

time for themselves, to do things such as take a long- 

deferred vacation. It is only in retrospect that the par¬ 

ents recognize how overprotective they were at first. 
As this typical scenario suggests, often the camping 

experience represents a turning point for families in 

learning to live with a child’s disease or disability. 

Sponsors, setting, and staff 

Out of fear that the medical problem will make the ex¬ 

perience too risky, many camps do not permit children 

with chronic illness to attend. Therefore, special camps 

have been established for youngsters with specific 
medical problems, often coinciding with the develop¬ 

ment of effective medical therapy for the disorders. 
There are now camps for children with hemophilia, 

asthma, diabetes, cancer and leukemia, AIDS, cere- 
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Muscular Dystrophy Association, MDA File Photograph 

A youngster with muscular dystrophy gets ready to take 

a swing—with a little help from a friend. Participating in 

sports and other regular camp activities fosters a “can do” 

attitude among children with disabilities. 

bral palsy, cystic fibrosis, sickle-cell disease, epilepsy, 
muscular dystrophy, orthopedic handicaps, deafness, 

emotional handicaps, and mental retardation. Some¬ 

times a special camp may be a stepping-stone to a 
regular camp that youngsters can attend when they 
reach adolescence, have mastered their disease, and 

are ready for the next phase of earned independence. 

Camps for youngsters with medical problems are 
sponsored by a variety of organizations, ranging from 

local treatment centers and support groups to national 
foundations such as the Easter Seal Society, which 
may also foster public education about therapy and 
raise funds for treatment and research. In most cases 
the sponsoring group rents space from an existing 

children’s camp. A variety of crippled children’s camps 
are set up for children with disorders of physical mo¬ 
bility, such as cerebral palsy, muscular dystrophy, and 

various orthopedic handicaps—each of the individual 
groups of youngsters attending specific one- or two- 
week sessions. The duration of the camping season— 
usually one to two weeks—may vary according to who 
owns or sponsors the camp and how many different 

groups of youngsters are served. 
During the time that a camp is attended by chil¬ 

dren with a specific condition, also in residence are 

physicians, nurses, social workers, and, when appro¬ 

priate, physical therapists. Thus, a particular camp 

facility might serve youngsters with hemophilia one 
week, children with cancer the next week, followed 

by campers who have epilepsy, asthma, or sickle-cell 

disease—each rotation of campers having its own ap¬ 

propriate medical and support staff. 
In yet other situations children with special needs 

attend camp with “normal" children at the same time; 
the regular staff is supplemented by counselors who 

themselves have the disease in question and thus 

serve as role models for the campers. This fosters a 

“can do” attitude rather than one that says, “I can’t 

because I have x-y-z disease.” 

Campers’ camaraderie 

Some critics of the special-camp concept hold that 

such camps are artificial in that they are unlike the 

“real” world, where most people do not have disabil¬ 
ities or chronic illnesses. Still, it is better for a child 

to be able to go to a special camp than to miss out 
on the experience altogether. Moreover, attending a 

special camp provides many rewards that are virtually 

the same as those derived by children who go to 
regular camps. For example, when the children return 

to school in the fall, they can wear their camp T-shirts 

and talk about their camp experiences just as children 
who attend normal camps do. They too can join in the 
conversation about the housing, food, new friends, 

their favorite counselors, their personal feats as well 
as amusing mishaps, and special events such as a 

skit night or a scavenger hunt. And, of course, songs 

sung around the campfire are universal. 
Decreased self-pity is a quintessential benefit for 

children who attend a specialized camp. At camp the 
children complain to each other about their troubles at 

home and are reassured to discover that others have 

a brother or sister who is a “pain in the neck.” They 

learn that everybody has chores at home as part of 
the family unit. They realize that other children have 

similar limitations placed on what they can and cannot 
do. Living and playing with other children who have 

the same problem proves that they are not “the only 
one.” Nowhere is this more true than in the camps 

that have been established for children with AIDS and 
their parents and siblings. Freed for one or two weeks 
from the web of secrecy, suspicion, and prejudice 

that surrounds the disease, they can form friendships 
with other families who share their problems. There 

is no need to explain; all understand and find mutual 
support and understanding. As has been observed at 

other disease-specific camps, the participants increase 
their factual knowledge of their disorder—and how to 
cope with it—in a friendly, supportive atmosphere. 

Frequently at special camps there develops lasting 
camaraderie among campers; in this case it is the 

disease—rather than ethnic background or religious 
affiliation—that is the common denominator. The ca- 
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Joslin Diabetes Center, Boston; photograph. Jerry Berndt 

maraderie starts almost at once. As at all camps, 

long-lasting friendships form among children who oth¬ 

erwise quite probably would not have met. Campers 

may become long-distance pen pals during the year, 

then bunkmates the next summer at camp; they may 

even double-date as teenagers or become roommates 

when they go off to college. 

During a break in the day’s activities, a camper takes her 

asthma medicine via an aerosol inhaler. One lesson children 

with asthma learn at camp is the importance of taking their 

medication regularly—even when they are feeling fine. 

Chicago Lung Association 

A counselor at the Elliott 

P. Joslin Camp for Boys 

with diabetes, in Charlton, 

Massachusetts, helps one of 

his young charges with an 

insulin injection. Camps for 

children with chronic diseases 

typically have educational 

programs that teach the 

youngsters about their disease 

and encourage them to take 

responsibility for s.elf-care. 

Diabetes camps 
Many camps have a specific educational agenda that 
focuses on learning about the medical condition in 

question and accepting responsibility for self-care. 

Children with insulin-dependent (juvenile) diabetes are 

thus taught about regular self-testing of their blood 

sugar level, nutrition and good dietary habits, and the 
self-administration of insulin. There is emphasis on the 

fact that they will have diabetes all their lives and 

the sooner they adjust and, above all, learn not to 
feel sorry for themselves, the happier and healthier 

they will be. 
A registered dietitian is a must at camps for children 

with diabetes. It is important that the amount of sugar 

in the children’s meals be kept in proper balance while 
they are at camp. If a camp for children with diabetes 

uses a regular camp’s facilities, most authorities would 
agree that the canteen should be open—at camp, just 

as in the outside world, these children need to learn 

to resist “pigging out” on candy bars and other “forbid¬ 

den” indulgences. 
In 1989 the American Diabetes Association listed 

51 camps specifically set up for children with diabetes 

in 37 states in the U.S. as well as residential camping 
programs overseas. (In addition to summer camps for 

children with diabetes, there are also camps for adults 

with this very common affliction, providing appropriate 

camplike activities such as weekend retreats.) 

Asthma camps 
Children with severe and sometimes life-threatening 

asthma go to special camps where one of the many 
things they learn is the importance of taking their 
medicine on schedule (even when they feel well). 
The regular self-monitoring of pulmonary function with 

readily available, easy-to-use peak flow meters proves 
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Having cancer has not 

kept these boys from 

any of the pleasures of 

going to camp. Those 

who have temporarily 

lost their hair as a side 

effect of treatment feel 

no need to hide their 

heads; living and playing 

with others who have the 

same disease reassures 

each that he is not "the 

only one. ” 

Camp Good Days and Special Times; photograph, Stephen D, Cannerelli 

to the children the differences that taking their medi¬ 

cation can make. Typically, nurses, a pharmacist, a re¬ 
spiratory therapist, and an allergist are on the asthma 

camp’s staff. 

Epilepsy camps 

Children with epilepsy who have infrequent seizures 

and are not mentally retarded can usually be accom¬ 
modated by regular camps that have a nurse in res¬ 
idence. However, for children who do have frequent 

seizures, there are special epilepsy camps; some of 
these youngsters may be able to go to camps that 
accept children with multiple handicaps. 

Swimming is one camp activity that may pose a 
potential problem for these children. Seizures may be 
precipitated by the so-called flicker phenomenon— 

a fluttering visual sensation—which frequently occurs 
when sunlight reflects off water. Also, swimming can 
cause hyperventilation, which in turn may precipitate 
seizures. This may occur in children who are not strong 

swimmers or in those who overexert themselves. 
Whenever children with epilepsy are swimming, there 

must be additional water safety personnel present who 
are trained not only in lifesaving but also in handling 
sudden seizures in a young person with epilepsy. If 

the children are swimming in open water, such as a 
lake, or taking part in other water activities, such as 
fishing, sailing, rowing, or canoeing, there are addi¬ 

tional precautions that must be taken. It is imperative 
in all water activities that children with epilepsy wear 
life jackets (a special type that is designed to flip a 
person who becomes unconscious face up). 

Camps for children with epilepsy generally have 

a pediatric neurologist, social workers, psychologists, 
pharmacists, and nurses in residence. 

Cancer and leukemia camps 
Camps for children with leukemia and other types of 
cancer have provisions that allow a youngster to at¬ 

tend camp while undergoing chemotherapy. In many 

ways the campers with cancer are among the easiest 
to accommodate at a “regular” camp. For those whose 

disease is not in remission, often the only special 
provision necessary is that the kitchen staff prepare 

foods low in salt for those taking the drug prednisone. 

The children enjoy all of the usual camping activities, 
restricted only by their endurance. 

Several years ago the Children’s Oncology Camps 

of America, Inc., was established. It lists camps, raises 
funds to send children with cancer to camp, and helps 

new groups start special camping programs. Can¬ 

cer camps have pediatric hematologists and specially 
trained nurses, as well as medical technologists, on¬ 

site so that blood counts can be readily obtained. 
Many cancer camps have as counselors teenagers 
who have survived childhood cancer. This is greatly 
inspiring to those undergoing the rigors of treatment 

because they have visible proof that the acute dis¬ 
comforts of therapy are worthwhile. The cure rates 

for childhood cancers today are among the highest of 
those for all cancers. 

The effects of chemotherapy can be difficult for 
any cancer patient, regardless of age, to endure. The 
problem of hair loss is common to almost all; at camp 

the children do not need to feel embarrassed and can 
enjoy their days without hiding their heads under a 

cap. They swap stories about chemotherapy and how 

they have handled a variety of problems imposed by 
it; they are frequently amazed to find out how many 
other youngsters have cancer and have been through 
treatment. 
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Special camps for special kids 
Hemophilia Foundation of Illinois 

Momentarily fascinated by a frog, these boys with 

hemophilia seem just like any other campers. Limitations on 

the campers are few, and should a child experience a bleed, 

counselors and doctors are there at all times to handle it. 

Adaptive rules are quickly developed for those with 

special problems. For example, in a baseball game a 

boy who has lost a leg to cancer will take his turn at 

bat, but someone else will run for him. (When it comes 

to sweeping the cabin floor, however, everyone takes 

his or her own turn.) 

Hemophilia camps 

At hemophilia camp the importance of treatment at 

the first indication of a bleeding episode is the 

paramount lesson. Even a relatively minor trauma can 

cause extensive tissue damage and, if not properly 

managed, can result in crippling musculoskeletal de¬ 

formities. Therefore, learning to administer their own 

coagulant medications is for these youngsters a rite 

of passage. At a hemophilia camp swimming and wa¬ 

ter games are especially important activities. For boys 
with hemophilia water sports provide both recreation 

and active, hard physical therapy. Running in water 

strengthens the leg muscles and increases the range 

of motion of the joints. 
Nevertheless, these youngsters can also enjoy most 

of the regular activities offered by camps. Especially 

important are team sports, captained by older chil¬ 

dren with hemophilia. There are some adaptive rules 

needed because of the wide age range of those 

who usually attend hemophilia camps. For example, in 

chase games such as “capture the flag,” the rule is 

that a boy can be tagged out only by someone his 

own size or smaller. Therefore, the team that has the 

smallest children has an advantage, which requires 

careful strategic planning on the part of the bigger, 

older boys. In games and other group activities, boys 

who have temporary but severe restrictions in physical 

mobility because of a recent bleeding episode can act 

as umpires or referees until they are well enough to 
take a more active part. 

Temporary problems in mobility caused by sore 

or swollen joints are a fact of life for those with 

hemophilia, which is taken into consideration when 

campsites are selected. Most of these camps can 

accommodate children who need to be on crutches 

or in wheelchairs. The National Hemophilia Foundation 

publishes a list of more than 20 accredited camps in 

the United States. 

Camps for the physically handicapped 

Perhaps the greatest challenge for professional camp 

directors is the development of programs for children 

who are wheelchair-bound—e.g., those with cere¬ 

bral palsy, spina bifida, muscular dystrophy, or trau¬ 

matic paraplegia. Nevertheless, there are many special 

camps for these children. 

Two young cancer patients say a tearful farewell at the end 

of camp. One of the best things about special camps is that 

the friendships that develop often continue long after the 

camp session is over. 

Camp Good Days and Special Times; photograph, Neal Haddad 



Special camps for special kids 

A camp’s natural terrain and rustic facilities need 

not impede the handicapped camper’s full participa¬ 
tion in most activities. As in the case of camps for 

children with hemophilia, the physical setting of these 

camps is chosen with the youngsters’ special needs in 
mind—thus permitting access for those campers who 

are in wheelchairs, on crutches, or using walkers. The 

grounds are usually fairly compact, with manageable 
distances between the dining room, dormitories, bath¬ 

rooms, recreation halls, swimming facilities, playing 

fields, and so forth. 

Camps for youngsters with physical disabilities tend 
to have a larger-than-average number of staff mem¬ 

bers and supplement the staff with facilitators—per¬ 
sonal aides, assigned on a one-to-one basis to provide 

disabled individuals with any necessary physical help. 
The staff is typically composed of occupational ther¬ 

apists, physical therapists, and those specializing in 
physical education of the handicapped (often teach¬ 
ers in training). Facilitators are generally teenagers or 

young adults who want to help youngsters with disabil¬ 
ities. Occasionally an individual with a chronic disease 

may become a facilitator—one young hemophiliac, for 
example, worked for many summers as a facilitator at 
a muscular dystrophy camp. 

Are there risks? 

Many people assume that the residential camping 

experience will pose undue risks for children with 
medical disabilities. On the contrary, because of the 

intense educational programs directed at teaching the 
campers to be responsible for their own health care, 
the children are not apt to have an exacerbation of their 

medical problem at camp. Furthermore, because of the 

presence of the expert medical staff, any problems or 
emergencies that do arise are handled promptly and 
on-site by experts. After all, when else in their lives do 
these children have access 24 hours a day to doctors 
and nurses who are specialists in treating their illness 

and are but minutes away? Most camps also have 
emergency arrangements with nearby hospitals during 
summer camping sessions. 

In short, camping is a celebration of accomplish¬ 

ments that brings out the “champion” in every child. 
Special camps are places where everyone is equal and 
the prevailing mood is one of joy. Indeed, the thrill of 

the summer camping experience is as open to most 
children with medical disabilities today as to other chil¬ 
dren, and they, too, can have fond camp memories 
that endure for a lifetime. 

FOR FURTHER INFORMATION: 

Many special camps are sponsored by lay support 

groups or national foundations; local chapters can 
usually can provide information about specific camps. 

Social workers at local treatment centers may also 
provide help in locating camps. 

Foundations and support groups for the more com¬ 
mon chronic diseases and disorders are generally listed 

in the telephone book. The following is a guide for 

finding such organizations in the local phone directory. 

asthma: 
Lung Association 

Asthma and Allergy Foundation 

cancer and leukemia: 
local pediatric cancer treatment center 

American Cancer Society 

cerebral palsy: 

United Cerebral Palsy 

cystic fibrosis: 
Lung Association 

Cystic Fibrosis Foundation 

diabetes: 

American Diabetes Association 

epilepsy: 

Epilepsy Foundation 

hemophilia: 
Hemophilia Foundation 

muscular dystrophy: 

Muscular Dystrophy Association 

orthopedic handicaps: 

medical center specializing in rehabilitation 

retardation: 

Association for Retarded Citizens 

sickle cell anemia: 

Sickle Cell Anemia Association 

spina bifida: 

Spina Bifida Association 

Copyright © 1990 by Encyclopedia Britannica, Inc. 
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Sjogren’s Syndrome: The Dryness Disorder 
by Steven E. Carsons, M.D. 

Consider the experience of walking in the desert dur¬ 

ing a dust storm. The wind blows hot sand against 

one’s face. One’s mouth is parched, one’s throat is 

dry, and one’s eyes burn and sting. Unfortunately, the 

person with Sjogren’s syndrome (pronounced sh5'- 

grenz) experiences these unpleasant sensations daily. 

Initially described by Henrik Sjogren, a Swedish oph¬ 

thalmologist, in 1933, this disorder is characterized 

by chronic, progressive dysfunction of the glands that 

produce tears and saliva. Known as the lacrimal and 

salivary glands, respectively, these and other moisture- 

secreting glands become the target of an attack by 

the body’s own immune system. Thus, Sjogren’s syn¬ 

drome is considered an autoimmune disorder. 

The true incidence of Sjogren’s syndrome is un¬ 

known, owing at least in part to underrecognition of 

its symptoms by patients and physicians alike. Esti¬ 

mates suggest that 1% of the U.S. adult population 

may be affected to some degree. The disorder has 

been reported in all parts of the world. Sjogren’s is 

predominantly a disease of women rather than men: 

more than 90% of patients are female. Symptoms 

usually begin between the ages of 20 and 60, with an 

average age of onset of 45-50 years. 

Types and features 

There are two types of Sjogren’s syndrome, primary 
and secondary. Approximately 50% of patients have 

primary Sjogren’s syndrome, with clinical manifesta¬ 

tions generally limited to dryness of the eyes and 
mouth. The remainder (with secondary Sjogren’s) are 

additionally affected by an autoimmune connective- 
tissue disorder, most commonly, rheumatoid arthritis. 

Less often the coexisting disorder is systemic lupus 
erythematosus or scleroderma. 

Typically, the person with Sjogren’s syndrome ex¬ 

periences symptoms of dryness involving the eyes, 
nasal passages, mouth, and throat. This constellation 

of symptoms is sometimes referred to as the sicca 
complex (from the Latin siccus, meaning “dry”). 

Dry eye. The discomfort felt by the patient with 

dry eyes is not always immediately recognized as 
being caused by dryness. The problem is commonly 

perceived by the patient as a feeling of constant irri¬ 
tation, as if there were some foreign body in the eye. 

The eyes may also burn and be unduly sensitive to 
light. Some patients awaken feeling as if their eye¬ 

lids have been glued shut, a consequence of reduced 

tear formation. Although dryness is disturbing in itself, 

the chronic absence of tears can result in the much 
more serious condition of inflammation of the cornea. 

If inflammation is present for extended periods of 
time, the cornea may become scarred. When corneal 

inflammation complicates the problem of dry eye, the 
condition is known as keratoconjunctivitis sicca (KCS). 

Evaluation of KCS by an ophthalmologist is essential, 

as advanced scarring, and the increased risk of bacte¬ 
rial infection that accompanies it, may threaten vision. 

Dry mouth and related discomfort. Although people 

with Sjogren’s syndrome may be aware of the unpleas¬ 
ant sensation of their mouths being dry and parched, 

severe dryness may first be clinically recognized with 

the onset of rampant tooth decay. The tongue may be 
chronically sore and painful, and cracking at the cor¬ 

ners of the mouth—a condition known as cheliosis— 
may occur. Along with dry mouth, patients may also 
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experience dryness of the throat, larynx (voice box), 

ears, and nasal passages. The inside of the nose may 

become scabby and crusted. Some patients suffer 
from a diminished sense of taste. The oral symptoms 

of Sjogren’s syndrome may contribute to difficulty in 

chewing and swallowing. 
Oral symptoms are usually accompanied by mump- 

like swelling of the parotid glands, located in front of 

the ears, and the submandibular glands, located under 
the jaw. The swelling can occur on one or both sides 
of the face, may be associated with facial discomfort, 

and may fluctuate over time. 
Manifestations in other parts of the body. Sjogren’s 

patients frequently have dry skin, resulting in cracking, 
peeling, and itching, especially in cold, dry weather. 

Women frequently experience vaginal dryness, mak¬ 
ing intercourse painful. Dryness in the bronchial tubes, 
due to abnormal function of mucus-secreting bronchial 

glands, may lead to a dry cough. Inflammation of the 
lungs may be associated with coughing, shortness of 

breath, and structural abnormalities visible on a chest 
X-ray. Kidney inflammation secondary to Sjogren’s 
syndrome may result in frequent urination and abnor¬ 

malities in the acidity or alkalinity (pH) of the blood. 
However, frequent urination in Sjogren’s patients may 
simply be due to their drinking more fluids in order to 

soothe a dry mouth. 
Occasionally, the syndrome is complicated by an¬ 

other autoimmune disorder called vasculitis (inflamma¬ 

tion of the blood vessels), which is caused by depo¬ 
sition of antibody-protein complexes in the capillary 

walls. Vasculitis can result in the appearance of raised 
red spots on the legs or feet. Because autoimmune 
disorders affect the body as a whole, generalized 
symptoms, such as fatigue, are common. 

Less common manifestations. In 1935 Sjogren him¬ 

self described neurological complications of the syn¬ 
drome. Recently, an expanded spectrum of neurolog¬ 

ical features has been identified in a small number 

of patients. The most common type of neurological 
involvement is peripheral neuropathy—a dysfunction 

of nerves supplying the arms and legs. Symptoms 
include the tingling “pins-and-needles” sensation, burn¬ 

ing, pain, numbness, and sometimes weakness of the 

involved extremity. Painful neuralgia of the face caused 
by neuropathy of the trigeminal nerve is another of the 

more frequent types of nerve involvement. 

A rare complication of Sjogren’s syndrome is lym¬ 

phoma, a malignancy of the lymphatic system, which 
may develop in patients whose glands have been 

massively enlarged for long periods of time. It is char¬ 

acterized by swollen lymph glands in multiple areas, 
weight loss, night sweats, and pulmonary symptoms. 

Medical evaluation 

Because Sjogren’s syndrome is not the only cause 
of dryness, diagnosis may be problematic. For one 

thing, tear and salivary gland function tends to decline 

with age. Additionally, dry mouth and dry eye are very 
commonly caused by prescription and nonprescrip¬ 

tion medications. Diuretics (used to treat high blood 

pressure and heart disease), antihistamines, and anti¬ 

depressant medications are among the most common 
offenders. Climate is another factor that may affect 

moisture levels of the mucous membranes of the eyes 

and mouth. For women, hormonal status may affect 
the tissues lining the vagina—the increasing absence 

of estrogen causing progressive dryness. Other med¬ 
ical conditions, including viral infections, may cause 
swelling of the salivary glands. 

Depending on the most prominent symptoms or 

complaint, the patient with Sjogren’s syndrome may be 
initially seen by any one of several medical specialists. 
Patients with primary eye, dental, or oral problems are 

likely to first consult an ophthalmologist, a dentist, or 

an otolaryngologist (ear, nose, and throat specialist). If 
Sjogren’s syndrome is suspected, the patient should 
be referred to a specialist for a thorough evaluation. 

The specialists with the most experience in this area 

are rheumatologists and clinical immunologists. 
The physician evaluating a patient with suspected 

Sjogren’s syndrome has four aims: to assess the 
general health status of the patient; to determine 

whether the person has an associated connective- 
tissue (rheumatic) disorder; to search for signs of 

other autoimmune disorders that may also be associ¬ 
ated with Sjogren’s, such as thyroid problems; and to 
ascertain the patient’s baseline immunologic status. 

Complete patient history. The evaluation begins with 
the compilation of the patient’s complete medical his¬ 
tory, in which the patient recounts all of the symptoms 

and signs leading up to the visit. The physician may 

460 



Sjogren’s syndrome: the dryness disorder 

inquire about such symptoms as joint aches, skin 

rashes, numbness of an extremity, unusual bruising 

or bleeding, and so forth. Because autoimmune and 

connective-tissue disorders may be influenced by ge¬ 

netic factors, the physician will want to know if others 

in the patient’s family have been diagnosed with any 

such disorders. The patient will also be asked about 

smoking, drinking, and use of both prescription and 
nonprescription medications. 

Physical exam. The physician will then perform a 

general physical exam, including careful inspection of 

the patient’s eyes and mouth and of the glands of 

the face and neck. The skin, joints, and scalp will be 

examined, as well as the heart, lungs, abdomen, and 

extremities. A chest X-ray is performed to check the 

lungs for subtle signs of inflammation. 

Laboratory tests. The physician will also order rou¬ 

tine blood tests to obtain counts of white and red 

blood cells, measures of liver and kidney function, 

glucose level, and other potentially important indica¬ 

tors. Because some patients with Sjogren’s may have 

inflammation of the kidney, it is important that a uri¬ 

nalysis be done. 

Over the past several years, the finding of certain 

unique antibodies (substances normally produced in 

response to infection) in the blood of Sjogren’s pa¬ 

tients has been diagnostically helpful. The physician 

will usually order a number of tests for such sub¬ 

stances as a part of the initial evaluation, including 

tests for antinuclear antibody and rheumatoid factor. 

None of these is diagnostic in and of itself, but in 

conjunction with the clinical exam they are helpful to 

the physician. 

Recently a specific group of antibodies has been 

found to occur with a relatively high frequency in pa¬ 

tients with Sjogren’s syndrome. These are most often 

referred to as Sjogren’s antibodies A and B or SS (for 

Sjogren’s syndrome)-A and B. SS-A antibodies occur 

in 60-70% of Sjogren’s patients but can also be seen 

in people with other rheumatic or connective-tissue 

disorders. SS-B antibodies are seen in approximately 

40% of patients with Sjogren’s syndrome, more com¬ 

monly in those with the primary form. 
In order to make a definitive diagnosis, the physician 

may recommend one last test—a small biopsy of the 

inner portion of the lower lip. This can usually be per¬ 
formed on an outpatient basis, often in the dentist’s 

office. The lip tissue contains minor salivary glands. 

If these are found to be infiltrated by lymphocytes 

(white blood cells active in defending the body against 

infection), the diagnosis of Sjogren’s syndrome is gen¬ 

erally confirmed. Because lymphocytic infiltration in a 

salivary gland biopsy is not unique to Sjogren’s syn¬ 
drome but may appear in other autoimmune diseases, 

making the final diagnosis ultimately depends on the 

physician’s careful evaluation of all of the signs, symp¬ 

toms, and test results. 

Treatment 
While Sjogren’s syndrome is rarely fatal or completely 

disabling, there are periods when patients experience 

extreme discomfort, which can be incapacitating to 

various degrees. Although there is no cure for the 

disorder, the physician with interest and experience 

can often counsel patients on measures that can help 
them feel more comfortable. 

The mainstay of treatment is moisture replacement. 

To relieve dry eyes, artificial tears—liquid tear sub¬ 

stitutes applied in the form of eye drops—should be 

used as often as necessary. Tear preparations con¬ 

taining no preservatives are now available for patients 

who may be especially sensitive to these substances. 

Lubricating ointments are used at night for longer- 

acting tear replacement. Eye drops containing natural 

substances such as gum cellulose, hyaluronic acid, 

and a protein known as fibronectin are being devel¬ 

oped in an attempt to more closely simulate real tears. 

Dryness of the vagina can be treated by local applica¬ 
tion of water-soluble lubricating creams or jellies. 

For relief of dry mouth, there are several types of 

artificial salivas that can be sprayed or squeezed into 
the mouth. Most are water based and contain many 

of the constituents of natural saliva, but they are short 
acting and must be reapplied frequently. Some pa¬ 

tients prefer to carry a squeeze bottle filled with plain 

water. Nasal dryness can be relieved with a variety of 

nonprescription saline-based sprays. Emollients such 

as petroleum jelly, vitamin E oil, or other suitable oils 

can be applied to the lips and, with a cotton swab, to 

the inside of the nose. 

Another treatment approach is stimulation of se¬ 

cretions from glands that contain some residual fluid. 

Chewing gum and sucking hard candy help to stimu¬ 

late secretion of saliva; because these products have 

a heightened potential for tooth decay, however, pa¬ 

tients should use only sugarless items. (One artificial 

sweetener, Xylitol, used in some gums and candies, 

may actually act as a stimulant of saliva.) The drug 

pilocarpine (Almocarpine) used as drops or in pill form 

stimulates saliva, but it may have adverse side effects 
so should be used only if prescribed by a physician. A 

drug used in Europe, bromhexine, has been found in 

some studies to stimulate tears and saliva, but its effi¬ 
cacy has not yet been proved, and it is not available in 

the U.S. An electronic device that stimulates the flow 

of saliva may be useful in certain cases. Patients who 
have no residual salivary function do not benefit from 

any of these forms of salivary stimulation, however. 

Simple manipulation of the patient’s environment 

may afford significant relief. Dryness is greatly exac¬ 
erbated by evaporation caused by central-heating sys¬ 

tems. Gas forced-air systems are probably the most 

drying. Increasing humidity by means of an ultrasonic 

cool mist humidifier or simply by placing pans of wa¬ 
ter in the bedroom and other often-used rooms can 
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be very helpful. In the summertime air-conditioning 

removes moisture from the air; this effect can be re¬ 

versed by a humidifier. (If a humidifier is used, it should 

be cleaned regularly to prevent the growth of bacteria, 

fungi, and other infectious agents, which may cause 
disease or aggravate allergies.) Wind causes sur¬ 

face evaporation, which results in accelerated drying; 

protection of exposed surfaces, especially the skin, 
mouth, and eyes, is important in the wintertime or in 

windy weather. Plastic moisture-chamber eyeglasses 

or sunglasses can be helpful in retarding evapora¬ 
tion of moisture from the surface of the eye. These 

glasses, which can be specially made by optometrists, 

have clear plastic side pieces that fit snugly against 

the face, thus sealing out wind. 
Aches and pains in salivary glands and joints may 

respond to aspirin or the newer nonsteroidal anti¬ 

inflammatory drugs such as ibuprofen. The antimalarial 
drug hydroxychloroquine (Plaquenil) may be useful for 

these symptoms but has not been as yet systemat¬ 
ically studied. Corticosteroids (steroid agents) should 

be reserved for patients with more severe disease in 

which internal organs such as the lungs and kidneys 
are involved. Conditions such as vasculitis and lym¬ 

phoma may require the use of immunosuppressants 

or drugs used in cancer chemotherapy. 

Search for a cause 

The precise cause of Sjogren’s syndrome is unknown. 
Research, however, has demonstrated that abnormal¬ 

ities in the immune system play an important role. In 
autoimmune processes, antibodies that normally serve 

to protect the body from infection are directed instead 
against its own tissues—hence the term autoantibody. 
The result is inflammation and tissue damage. Lym¬ 

phocytes, which are a component of normal immune 
function, also participate in the autoimmune process. 
As noted earlier, the blood of Sjogren's patients re¬ 

veals the presence of multiple types of autoantibod¬ 
ies, including those known as SS-A and SS-B, which 

are fairly specific for Sjogren’s. Autoantibodies that 
specifically bind to salivary gland tissue, known as 

antisalivary duct antibodies, are also found in the blood 
of Sjogren’s patients. In the salivary gland biopsy, in 

which the lip tissue is examined under the microscope, 
normal glandular tissue is seen to have been invaded 

by large numbers of lymphocytes. A large proportion 
of these lymphocytes belong to a category known as 
“helper” T cells. These helper cells induce and promote 

immunologic reactions, and they are responsible for 
sustaining the autoimmune process in the glands. One 
mechanism by which helper cells promote autoimmu¬ 
nity is by stimulating another group of lymphocytes, 
known as B cells, to produce autoantibodies. 

While no one is sure what actually triggers auto¬ 

immunity, many researchers suspect that viruses may 
play a role. The viral hypothesis is especially attractive 

in Sjogren’s syndrome for several reasons. One is that 

the salivary glands are natural reservoirs for many 

viral infections, including the mumps virus and the 

virus that causes infectious mononucleosis, which is 
known as the Epstein-Barr virus (EBV). Furthermore, 

Sjogren’s syndrome has been known to develop after 

mononucleosis, and EBV is capable of activating B 

cells to produce some of the autoantibodies typically 

seen in Sjogren’s syndrome. 
EBV is a very widespread virus, however, so it 

seems logical to ask why only certain individuals de¬ 

velop Sjogren’s syndrome. One possibility is that ge¬ 
netic predisposition plays a part. Although Sjogren’s 

syndrome is not a trait that is passed on directly from 

parent to child, it appears that certain segments of 

the population do have an increased risk of acquiring 

this illness. 
Clearly, there is still much to be learned about Sjo¬ 

gren’s syndrome. Scientists are currently attempting 

to trace the complex process by which abnormalities 

of immune regulation in Sjogren’s syndrome lead to 

the production of the characteristic autoantibodies. 

Other researchers are seeking ways to identify the 

genetic factors that may predispose an individual to 
developing the syndrome. Still others are trying to 

identify the immediate cause of the illness. If a virus 

is found, the development of a vaccine might be fea¬ 
sible. In the meantime, a high priority is to find better 

treatments for patients, including drugs to suppress 
glandular inflammation and stimulate secretion of ex¬ 

isting tears and saliva. 

Sources of help 

People with a chronic disease often benefit from the 
support of both health professionals and other patients 

who are similarly affected. Such emotional support 
helps patients cope with the burden of living with 

chronic discomfort that is not medically curable. This 

is especially true in the case of Sjogren’s syndrome— 

patients often experience long periods of uncertainty 
as they wait for the diagnosis to be established and, 

once diagnosed, they may get little practical informa¬ 
tion from traditional medical sources. Self-help groups 

provide a forum for patients to share experiences, 
practical information, and tips for making life more 

comfortable. These groups often invite specialists as 

speakers who can keep patients advised of develop¬ 
ments in treatment and research. 

The Sjogren’s Syndrome Foundation, founded in 
1983 by a patient, Elaine K. Harris, sponsors meet¬ 
ings and publishes The Moisture Seekers, a monthly 
newsletter. Further information may be obtained from 

the Sjogren’s Syndrome Foundation, Inc., 382 Main 
Street, Port Washington, NY VI050, and from the 
Arthritis Foundation, 1314 Spring Street, N.W., At¬ 
lanta, GA 30309. 

Copyright © 1990 by Encyclopaedia Britannica, Inc. 
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The Pap Smear 
by Leopold G. Koss, M.D. 

The Papanicolaou, or Pap, smear is an important but 

not very well understood laboratory procedure widely 

used for detection and prevention of cancer of the 

uterine cervix (neck of the womb). The procedure is 

named after an American researcher of Greek origin, 

George N. Papanicolaou, who, working at the Cornell 

Medical School in New York City in the 1930s and 

1940s, was instrumental in the development of this 

test and its subsequent extensive clinical application. 

Over the past 40 years in the U.S., the test has 

resulted in a 70% reduction in the death rate from 

cancer of the cervix. Prior to mass screening by Pap 

smears, cervical cancer was the second most common 

cause of cancer death in U.S. women; today it is not 

even included among the five leading causes. Never¬ 

theless, although the value of the test has been proved 

and cervical cancer is now considered preventable, 

the American Cancer Society anticipated that in 1990 

alone 13,000 new cases would be diagnosed in the 

U.S. and 6,000 women would die of the disease. 

Why are American women still dying of an essen¬ 

tially preventable disease? The reasons are complex. 
Many women who develop cancer of the cervix either 

have never received a Pap test or have neglected to 

have the test repeated at regular intervals. Because of 

errors in the testing process itself or in the interpreta¬ 

tion of the results, however, still others will develop the 

disease in spite of having been tested. It is important, 

therefore, to examine the rationale behind the Pap 

test, the achievements of the test, and the reasons for 

its occasional failures. 

limited to the cervical epithelium (i.e., surface lining 

tissue). This stage of the disease was named carci¬ 
noma in situ. (The term carcinoma means a cancer 

that originates in epithelial tissue.) Carcinoma in situ is 

composed of abnormal cells but is, in itself, harmless. 

After some years, however, the cells of carcinoma in 
situ become capable of penetrating into the under¬ 

lying tissue, a process known as invasion. Invasive 

cancer grows rapidly, spreads to the blood vessels, 

and becomes capable of sending out cancerous cells 

to more distant sites, where new colonies of can¬ 

cer cells are established. This process of spread is 

known as metastasis. Quite contrary to carcinoma in 
situ, invasive cancer represents a major threat to the 
woman’s life. 

It became evident to early researchers in the field 

that the development of invasive cancer could be pre¬ 
vented if the precursor lesion could be identified and 

eliminated. Unfortunately, carcinoma in situ cannot be 
identified in the course of a routine gynecological exam 

because it does not produce any clinical changes vis¬ 

ible to the naked eye. In the 1940s Papanicolaou and 

others investigating the smear technique noted that 

abnormal cells derived from carcinoma in situ could 
be identified under the microscope in samples of cells 

obtained from the uterine cervix. Since successful 

treatment of the precancerous lesions was already 

available at that time, the Pap test was widely adopted 
as a tool for the prevention of invasive cervical cancer. 

Starting in the 1950s, the test began to be used for 

the mass screening of many millions of women. 

How cervical cancer develops 

Early in the 20th century, medical scientists studying 

cervical cancer observed that the disease develops 

in stages. In the first stage the cancerous change is 

Misconceptions about the test 

The enthusiasm with which the Pap test was accepted 

in the 1950s precluded one important step that would 

be mandatory today, namely a controlled study of its 
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efficacy—i.e., a study in which groups of tested and 
untested patients are followed and compared. Thus, 

today there is no objective statistical analysis of how 

well the Pap test performs. 
There are also some widely held misconceptions 

about the test itself. The primary misconception is the 
notion that the Pap test is the equivalent of other 

simple laboratory procedures. This is not the case. 

The Pap test is a uniquely labor-intensive process, 
the outcome of which is not machine generated but 
depends entirely on human observation and judgment. 

Yet the accuracy of this test, which leaves so much 
room for error, rarely has been questioned. In 1987 

and 1988, however, several articles appeared in the 

lay press, raising doubts about the usefulness of the 
test. Out of this grew another misconception; many 

women concluded that because the Pap test was not 

100% accurate, it was not worth doing. 

Obtaining the sample 

To maximize the chances that precancerous abnor¬ 

malities will be recognized, an adequate Pap smear 
must be representative of the epithelium of both the 

cervix and the endocervical canal, a narrow passage 
leading from the cervix to the main cavity of the 

uterus. To ensure that the test is properly performed, 
the physician first inspects the cervix visually, with the 
help of a vaginal speculum. To avoid contamination 

of the cell sample with foreign material, the specu¬ 
lum must be introduced without a lubricant. Once the 

cervix has been visually examined and found to be 
free of suspicious abnormalities, a wooden or plastic 
spatula is applied to the cervix and rotated around its 
contour with considerable pressure. (This may be un¬ 

comfortable for the patient but is rarely truly painful.) 

An additional cell sample from the endocervical canal 
is often obtained with a special brushlike instrument. In 
menopausal and postmenopausal women, a separate 

smear should also be obtained from the vagina. Can¬ 
cers of the endometrium (lining of the womb), fallopian 
tubes, and ovaries are increasingly common in women 

over age 50, and cancerous cells from these organs 
may sometimes be present in the vaginal smear. 

The sticky material obtained by the spatula is spread 
onto a glass slide in the form of a smear. To prevent 
air drying, which might distort the cells, the smear is 

preserved by a chemical process known as fixation. 
The laboratory where the slide will be examined must 
be provided with a summary of essential clinical data, 
such as the name and age of the patient, her obstet¬ 
rical and gynecologic history, and a description of the 
examining physician’s clinical findings. 

Screening 

In the laboratory the smears must be entered into a 
recording system, given an identifying number, and 

stained in preparation for the initial microscopic exam¬ 

ination, or screening. The purpose of screening Pap 

smears is to identify among the very large numbers of 
cells—each smear contains from 50,000 to 300,000 

cells—those that may reflect cancerous or precancer¬ 
ous changes. Screening may also disclose other im¬ 

portant conditions, such as bacterial or viral infections 
or parasitical infestations. 

The task of screening is delegated to trained tech¬ 

nicians called cytotechnologists, most of whom are 
college graduates who have attended a special school 
for one or two years and have passed a qualifying 

examination. Anyone who has not screened a large 

number of cervicovaginal smears can have only a lim¬ 
ited notion of the physical and mental effort required. 

To do this well, the technician must look at every 
cell in the smear and record any abnormality. If one 

considers that each smear contains thousands of cells 

and that the number of abnormal cells in this material 
may be only one or two dozen, the quality as well 

as quantity of observations required is stupendous. 
The process may be compared to the recognition of a 

single known face in a crowd of thousands of people. 
Thus, screening of Pap smears is a difficult, demand¬ 
ing, and time-consuming process. There are obvious 
limitations in the number of smears that even the most 
efficient technologist can examine without becoming 

overly fatigued. The difficulty of the task is such that 
occasional errors are virtually unavoidable. 

These errors are of two types. The first is the error 
that occurs when evidence of abnormalities is missed, 
either because the smear contains only scanty evi- 
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dence that is easily overlooked or because a trivial 

abnormality goes unrecognized. The result is a so- 

called false-negative report that may give both the 

physician and the patient a false sense of security. 

It is variously estimated that 10 to 30% of abnormal 

smears are not recognized. The second type of error 

is based on misinterpretation of benign abnormalities 

as possible cancerous changes. The result is a false¬ 

positive report that may cause the patient unnecessary 

anguish. The rate of such reports is fortunately small. 

In well-run laboratories every effort is made to re¬ 

duce the number of these errors by a system known 

as quality control. Rescreening of a certain percentage 

of smears, close supervision of the cytotechnologists, 

and creation of the best possible working conditions 

for the very demanding work of screening are some 

of the measures implemented in many laboratories. 

Interpreting the findings 

All Pap smears in which an abnormality is observed 

are referred to a pathologist, a trained medical spe¬ 

cialist who is in charge of the laboratory. It is the 

pathologist’s task to interpret the cytological evidence, 

to render a final diagnosis, and, if warranted, to alert 
the referring physician that further examination of the 

patient should be performed. The interpretation of Pap 

smears belongs to the most difficult area of micro¬ 

scopic diagnosis. While obvious cases of cancer and 

precancerous lesions are usually recognized without 

difficulty by experienced observers, often the evidence 

of abnormalities is scant and may pose significant dif¬ 

ficulties of interpretation. 
Furthermore, the smears, even if carefully obtained, 

do not always reflect the existence of underlying dis¬ 

ease. This problem may be particularly troubling in 

cases of invasive carcinoma, where the surface of 

the lesion is often covered by cellular debris, and the 

smear may fail to reveal obvious cancer cells. Another 

source of error is that precancerous lesions may be 

represented in a smear by only a few cells with rela¬ 

tively trivial abnormalities. 
Since the goal of the Pap smear is to detect pre¬ 

cancerous abnormalities and occult (invisible) small 

carcinomas, the pathologist is obligated to report the 

presence of any cellular abnormalities, even if they 

are relatively minor, and refer the woman for the next 
step in the cancer-detection process; namely, further 

clinical assessment. 

Reporting of test findings 

Papanicolaou himself created a system of reporting 

that was based on numerical assessment of abnor¬ 

malities, described in a ranked order of classes. In 

this system a class I smear indicated total absence 

of abnormalities, and a class V smear denoted un¬ 

equivocal presence of a cancerous process. A class II 
smear indicated minor benign abnormalities; classes III 

and IV indicated major abnormalities requiring further 

scrutiny. This manner of reporting is still widely used, 

but it must be considered obsolete. 

With the passage of time and growing experience, 

pathologists have been able to identify several varieties 

of precancerous abnormalities. Besides carcinoma in 
situ, discussed above, other types of precancerous 

abnormalities, called dysplasias, have been described. 

Dysplasias have been further subdivided into “mild,” 

“moderate,” and “severe.” An underlying assumption of 

this classification was that each of these lesions had a 

different prognosis and that so-called mild dysplasias 

were less threatening to the patient than severe dys¬ 

plasia or carcinoma in situ. While some differences 

in the behavior of these various lesions have been 

recorded, the classification is not specific enough to 

be universally valid. The consensus today is that all 

of these lesions must be investigated and treated. 

The term cervical intraepithelial neoplasia, or CIN, has 

been recommended to describe all of these lesions, 

which, regardless of name, do not constitute a threat 

to the woman’s life if appropriately treated. 

Further investigation and treatment 

The Pap smear does not replace a careful clinical 

examination. Any patient with visible suspicious ab¬ 

normalities of the uterine cervix should be investigated 

further, not only by Pap smear but also by a sample of 

tissue (a biopsy). The biopsy is particularly important 

if the patient has symptoms, such as vaginal bleed¬ 
ing, that may preclude obtaining a good cell sample. 

In view of the possible failure of the Pap smear to 

disclose an abnormality, the biopsy may be essential 

to the diagnosis of an important lesion. 

On the other hand, if an abnormality has been iden¬ 

tified in the Pap smear, the recommended investigative 

procedure is examination by colposcopy. Basically, a 
colposcope is a magnifying glass mounted on a tripod. 

The colposcope is used to examine the surface of 

the cervix under high magnification, after removal of 

mucus by a mild solution of acetic acid. Colposcopy 

leads to the clarification of the nature of most cyto¬ 
logical abnormalities. If an abnormality is identified on 

colposcopy, a biopsy is usually obtained to define the 

lesion better. Still, some lesions located in the endo- 

cervical canal are beyond the reach of the colposcope 
and cannot be seen. In such cases an endocervical 

tissue sampling (endocervical curettage) or an excision 
of a small segment of the cervix (conization) must 

be performed. The purpose of these procedures is to 

rule out invasive cancer. In the absence of invasive 
cancer, the treatment consists of local destruction of 
the lesions by heat (cautery), freezing (cryosurgery), 

or laser. These procedures usually preserve the wom¬ 
an’s reproductive function. In some cases, however, 

the removal of the entire uterus (hysterectomy) is the 

treatment of choice. 

465 



The Pap smear 

In the absence of invasive carcinoma, the treat¬ 

ment of precancerous lesions assures a cure rate 
of nearly 100%, although in some cases a second 

treatment may be required. The treated patients must 
be followed medically for many years, as some may 

be prone to a relapse of the disorder. If an invasive 

cancer is identified, other means of treatment, such 
as more extensive surgical treatment or radiotherapy, 

ensure the best chance of a cure. The success of the 

treatment will depend on the degree of spread—or, in 

technical terms, the stage—of the disease. 

Precancerous lesions: unpredictable behavior 

Only a relatively small proportion of precancerous le¬ 
sions, even if untreated, will go on to become invasive 

cancers. The reasons for the unpredictable behavior 
of these lesions remain enigmatic. It is clear, therefore, 
that some women will receive unnecessary treatment. 

Unfortunately, it is not yet possible to predict with 

any degree of certainty which lesions will progress 
to invasive carcinoma and which will not. Thus, as a 

precautionary measure all lesions must be treated. 
Epidemiological studies show that there are certain 

risk factors associated with precancerous lesions and 
cervical carcinoma; the most important among them 

are early onset of sexual activity and multiplicity of 
sexual partners—although there are clear exceptions 

to these rules. Cancer of the cervix has often been 
compared to sexually transmitted diseases, in which 

disease-causing agents are transmitted to a woman by 
her male partner. There is now satisfactory evidence 

that a virus, the human papillomavirus (HPV), may be 
this agent in the case of cervical cancer. HPV has a 
clearly documented association with both precancer¬ 

ous states and invasive cancer in the uterine cervix. At 
least 50 different types of HPV have been identified. 
Most occur in the skin, where they cause common 
skin disorders such as warts. 

A handful of HPV types have been shown to be as¬ 
sociated with lesions of the female genital tract, some 
of which are benign (e.g., vulvar warts, or condylomas) 
and some of which are precursor lesions of cervical 

or vulvar cancer. Most often associated with invasive 
cancer are types 16, 18, 31, and 33, which are consid¬ 
ered high-risk types. The identification of these high- 

risk types initially raised the hope that the behavior 
of specific virus types might explain the apparent un¬ 

predictability of precancerous lesions. However, this 
hypothesis has not been proved. Further, within the 
normal, healthy, sexually active population there is a 

very large group of individuals, perhaps 30% or more, 
who have been infected with HPV. About half of this 
group are carriers of the high-risk types of virus. Thus, 

HPV infection must be considered to be virtually uni¬ 
versal in sexually active women, and the presence of 
the virus per se is not likely to be the cause of either 
precancerous lesions or invasive cancer. 

There is, nevertheless, a group of susceptible in¬ 

dividuals who are more likely than others to develop 

cancer of the cervix. The search for additional risk 

factors has not been successful as yet. Cigarette 

smoking and lowered resistance to infections probably 

play a role in some, but not all, cases. Until specific 

causes are established, the best method of prevention 
remains early detection by means of the Pap smear. 

Guidelines for maximal success 

Every sexually active woman, regardless of age, should 

take advantage of the benefits of the Pap test. The test 
should be performed yearly for at least three consecu¬ 

tive years to ensure that a single false-negative report 
will not allow an existing lesion to remain undetected. 

Fortunately, for the vast majority of women the devel¬ 
opment of precancerous lesions of the cervix is a very 
slow process, in many cases stretching over a period 

of several years. Thus, a single failure in detection 

may be remedied by subsequent annual examinations. 
After the third negative smear, the length of time that 

may elapse between tests should be established on 

an individual basis by the woman’s doctor, who will 
take into account any risk factors that might affect her 

vulnerability to the disease. 

Because douching may remove important cells, it 
should be avoided for 24 hours before the smear is 

obtained. The smear should not be taken during a 

woman’s menstrual period because the presence of 

blood in the sample renders it useless. The best time 
to obtain a Pap smear is at the midpoint of the men¬ 
strual cycle. 

As cancer of the cervix may also occur in women 

over age 50, postmenopausal women should have Pap 
tests at reasonable time intervals. Further, women with 
prior hysterectomy—particularly if the hysterectomy 

was performed because of existing cervical cancer or 

a precancerous lesion—should have regular examina¬ 
tions and Pap smears, which could aid in the discovery 
of lesions of the vagina or other genital organs. 

Finally, women themselves should take an interest 
in the laboratory where the smear will be screened. It 

is appropriate for a woman to ask her physician the 
name of the laboratory the smear will be sent to. It is 

also appropriate for her to check the credentials of the 
laboratory to determine whether it is supervised by a 

qualified pathologist and staffed by certified cytotech- 
nologists and whether it has a quality-control program 

in place. In the U.S. all laboratories that perform med¬ 

ical tests are certified by the appropriate local boards 
or commissions. However, the requirements for quality 

control vary considerably from state to state. Recent 
congressional action to improve the performance of 
cytology laboratories may ultimately result in national 

standards of excellence, supervised by the U.S. Cen¬ 
ters for Disease Control. 

Copyright © 1990 by Encyclopaedia Britannica, Inc. 
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Boaters Beware! 
Perils of Cold Water 
by W. Moulton Avery III 

When warmer air arrives in spring, many lightly dressed 

recreational boaters blithely venture onto cold water. In 

northern latitudes, where water is cold throughout the 

year, most people dress for the air temperature and 

assume that they will not fall in. On ocean liners the 

odds are in their favor, but the reverse is true for craft 

like canoes, kayaks, rowboats, and small sailboats. 

Especially when the air is warm, it is common for 

the avid recreationist to underestimate the danger 

of cold water—a miscalculation that proves fatal for 

thousands each year. Unlike exposure to 10° C (50° 

F) air, immersion in 10° C water is quite painful; im¬ 

mersion in 1.6° C (35° F) water is excruciating. Water 

is effectively colder than air because of its higher ca¬ 

pacity to steal body heat. Its thermal conductivity is 

25 times greater than that of air, and its liquid nature 

enables it to penetrate clothing quickly. During the first 

20 minutes of immersion, the greatest threat to life is 

drowning due to shock. 

Real-life scenarios 

At 4 pm on Wednesday, March 6, 1968, nine U.S. 

marines were nearing the end of a 3.25 km (2 mi) 

canoe crossing of the Potomac River 40 km (25 mi) 

south of Washington, D.C. The air temperature was 

above 5° C (41° F), and a light breeze created small 

ripples on the water. All the men were excellent swim¬ 

mers and trained water-survival instructors. Each man 

had a seat-cushion-type life preserver. 

Shortly after 4:15 pm they capsized about 90 m 

(100 yd) from shore. Whether they attempted to right 

the canoe and reenter it will never be known. They 

did make a valiant attempt to swim to safety; not 

one of the nine made it. The water temperature was 

2.2° C (36° F). 
On a March night in 1984, the nets of a 23-m (75-ft) 

fishing boat with a crew of five got caught on the sea 

bottom, causing the vessel to capsize in the freez¬ 

ing water of the North Atlantic, about five kilometers 

(three miles) off Heimaey Island in the Vestmannaey- 

jar archipelago, a string of volcanic islands just south 

of Iceland. Two crew members never surfaced. The 

remaining three, soaking wet, managed to climb onto 

the hull. 
It was a clear night; distant lights could be seen 

shining in Heimaey Harbor, but the three men had no 

way to reach the ship’s life raft, no life preservers, and 

no way to signal or call for help. After some discussion, 

they elected to swim. The truly remarkable thing about 

their ensuing struggle is that one of them, Gudlauger 

Fridthorsson, actually made it to shore and survived. 

These two incidents indicate the range of human 
response to cold-water immersion and underscore the 

fact that sheer physical prowess is no match for 

Mother Nature. The vigorously fit marines all failed in 
their attempt to swim 90 m in 2.2° C water. Fridthors¬ 

son was not a particularly good swimmer. Despite this 

obvious handicap, he successfully swam for about six 

hours in even colder water than that encountered by 

the marines. To fully appreciate these examples, it is 
necessary to understand the effect of cold-water im¬ 

mersion on the human body. 

The shock of immersion 

The skin is normally quite sensitive to temperature, 
and immersion in water below 15.5° C (60° F) will 

immediately trigger a number of cold-shock responses 

in the average adult (the colder the water, the more 

intense the response). The most important shock re¬ 

sponse involves loss of the ability to control breathing, 

with the dire but likely consequence of drowning. Loss 
of breathing control begins the moment water makes 

contact with the skin, triggering a series of huge, invol¬ 

untary gasps for air, which are followed immediately 
by uncontrolled hyperventilation. Within 15 seconds, 
hyperventilation can measurably reduce blood levels of 

carbon dioxide, causing respiratory alkalosis—a state 

that can diminish blood flow to the brain, resulting in 
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confusion, dizziness, and possible loss of conscious¬ 
ness. Hyperventilation can also cause tetany, a tingling 
and numbness beginning in the hands and feet that 

can progressively develop into severe cramping of the 
extremeties. Paradoxically, coinciding with hyperventi¬ 

lation is subjective dyspnea, a claustrophobic feeling 
of not being able to get enough air. This frightening 

sensation of breathlessness, which continues for up 
to three minutes before gradually declining, increases 

the potential for panic and disorganized behavior in 
the water and makes hyperventilation even more diffi¬ 

cult to control. 
Typically the cold-water-immersion victim’s eyes are 

about 15-23 cm (6-9 in) above water level, limiting 

the view of the surrounding water. Many people find 
this situation disorienting, and it can adversely affect 

their ability to remain calm and perform even simple 
tasks. Additionally, within 30 to 60 seconds of immer¬ 

sion, hyperventilation increases the rate of breathing 

four to five times the normal resting rate. In cold- 
water-immersion experiments it generally takes up to 

five minutes for relaxed volunteers to stabilize their 
breathing to around twice the preimmersion rate. It is 
probable that victims in real survival situations expe¬ 
rience greater difficulty stabilizing breathing since fear 
and panic resulting from the pain and disorientation of 

immersion aggravate this shock response. 

A further survival threat is the dramatic reduction 
in the length of time that the breath can be held in 
cold water, in particular, this phenomenon diminishes 

the prospect of underwater escape from a capsized 
vessel. Breath-holding ability falls with water tempera¬ 
ture. The ability of an average person to hold breath in 

water colder than 15.5° C is about one-third of what it 
is normally in warmer water. Loss of breathing control 

and reduced breath-holding time make it especially dif¬ 
ficult to synchronize breathing while swimming, which 
can result in water inhalation. 

Immersion in cold water also has profound cardio¬ 
vascular effects. Within several seconds of immersion, 

heart rate, cardiac output, and blood pressure increase. 
These changes strain the cardiovascular system and 
heighten the risk of heart failure and stroke. 

The body fat advantage 

What saved Fridthorsson? At 1.9 m (6 ft 4 in) and 
weighing 125 kg (275 lb), Fridthorsson possessed 
an important asset: he was fat—and that saved his 
life. Fat is nature’s preferred way of insulating warm¬ 
blooded animals from the cold—the fatter, the bet¬ 
ter. Every warm-blooded mammal that thrives in cold 
water, whether whale, walrus, or seal, has a thick 

layer of protective fat to insulate the muscles and 
warm body core. 

Fridthorsson’s fat did not entirely protect him from 
the shock of immersion, but its buoyancy helped keep 

him afloat and over the next six hours provided enough 
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insulation for him to continue swimming. In fact, by 

the time he reached the island he was hypothermic. 

This would not have been the case for a seal under 
the same conditions. 

Being prepared 

For the individual who engages in recreational activities 

on or around cold water, it is important to consider the 
risks of accidental immersion. Since most victims of 

immersion succumb to cold shock long before hypo¬ 
thermia can develop, the former presents the premier 

survival challenge. 

Protecting against shock. The best way to minimize 

the possibility of cold shock, should one become im¬ 
mersed, is to be dressed properly. This means warm 

clothing covered by a specially designed, waterproof 

suit for protection in cold water. This combination insu¬ 

lates the body from the cold and prevents water from 
entering the clothing and making contact with the skin. 

Insulation of the head and neck are particularly im¬ 

portant. In order for manual dexterity to be preserved 
for self-rescue, it is also necessary for the hands to 

be insulated because they can rapidly become numb 
and useless even though the remainder of the body is 
well protected. 

Without the protection of a survival suit, dry suit, or 
wet suit, a person forced to enter cold water should, 
if possible, do so gradually to reduce the intensity of 
the initial immersion shock. The torso is particularly 

sensitive, so any means for its protection is beneficial. 

White-water rafters, like other small-craft boaters, should 

always consider the risks of accidental immersion. A good 

life jacket ("personal flotation device”) will keep the head 

above water and help insulate the torso against cold water. 

Robert Frerck—Odyssey Productions 



A good life jacket is a definite asset during the early 

phase of immersion because it helps to keep the head 

above water. Most jackets, however, will not keep the 

face out of the water if consciousness is lost because 
of water inhalation or hyperventilation. 

The U.S. Coast Guard uses the term personal 
flotation device (PFD) and classifies six basic types 

according to various performance characteristics. The 

type V hybrid will provide enough flotation material to 

give the adult wearer minimum buoyancy if he or she 

is suddenly immersed with the PFD uninflated. These 

devices should be tested in water in an uninflated 

condition so the user can become familiar with how 

to inflate them while in the water. Some people find 

it preferable to wear this kind of PFD partially inflated 

onboard a boat. Hybrid PFDs are not suitable for 

children, who may not be able to quickly inflate the 

devices in an emergency. When worn over clothing, 

a PFD reduces water circulation next to the skin and 

provides additional insulation for the torso, which de¬ 

lays the onset of hypothermia. Despite these thermal 

benefits, it is no substitute for a survival suit, dry suit, 
or wet suit. 

Survival suits afford the greatest thermal protection 

and are designed to cover the entire body, including 

the head and neck. Only the face is exposed. They are 

commonly made of neoprene rubber and are designed 

to be worn over clothing. Because of their bulk and the 

fact that they cover the hands, they are cumbersome 

garments in which to work. Dry suits are coverall-type 

garments that do not provide insulation for the hands, 

head, or neck. They are designed to be completely 

waterproof, and their thermal protection depends on 

the amount of insulating clothing worn underneath the 

suit. They are less bulky and easier to work in than 

survival suits. Wet suits, favored by scuba divers, are 

generally made of neoprene rubber. They achieve their 
thermal protection by trapping a thin layer of water 

next to the skin, where it is warmed by the body, 

providing a protective “microenvironment.” Wet suits 

need to be snug to work effectively and consequently 

are more difficult to work in than dry suits. They also 

do not insulate well when the wearer is out of the 

water and can actually contribute to heat loss if they 

are wet and the wind is blowing. 
Protecting against hypothermia. A popular but mis¬ 

leading maxim states that if the combined water and 

air temperature add up to less than 37.8° C (100° F), 
there is a risk of hypothermia upon immersion. On the 

basis of this curious formula, a person might conclude 

that immersion in 4.4°-10° C (40-50° F) water poses 

no danger if the air temperature is 24° C (75° F), or 
that immersion in 1.7° C (35° F) water carries little 

risk if the air temperature is 26.7° C (80° F). In fact, 

air temperature has no bearing on cold shock or the 
length of time required for immersion hypothermia to 

develop. When one is immersed, it is the water tem- 

Adapted from 

Graphs showing predicted survival times in cold water before 

hypothermia sets in do not account for cold shock, which can 

occur during the first minutes of immersion. If not read with 

proper understanding, they may give the unwary boater a 

false sense of security. The colored zone in the graph above 

shows risk of death from hypothermia only for about 95% of 

lightly clothed, nonexercising teenagers and adults. 

perature alone that counts. Regarding hypothermia, 
the U.S. Coast Guard considers water below 21 ° C 

(70° F) to be cold enough to warrant special caution. 

For the average person, hypothermia becomes an 
issue after about 20 minutes in the water. Hypothermia 

develops gradually. The rate at which body temper¬ 

ature falls is determined by variables such as water 

temperature, water movement (e.g., currents, waves), 

physical movement in the water, body type, protective 
clothing, and length of time in the water. 

A number of survival graphs or charts have been 

developed to show the relationship between water 

temperature, immersion time, and the probability of 
surviving hypothermia. These charts are not designed 

to account for the incapacitating effects of cold shock 
and the danger of sudden drowning that occur during 

the first minutes of immersion. Most such charts show 

an average survival time in excess of one hour for 

lightly clothed subjects. Without some understanding 

of the scientific method by which these survival times 
are calculated, the recreationist can develop a false 

sense of security. The survival time for “average cool¬ 

ers” on the survival graph shown above is based on a 
rate of heat loss at which the victim’s core body tem¬ 

perature would fall to 30° C (86° F). Any point on the 
“average” line represents a core temperature of 30° 

C—a stage at which the heart is vulnerable to fatal 
arrhythmias (abnormal heart beats), and the person is 
presumed to be semiconscious and therefore in dan- 
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ger of drowning. It should be readily apparent to the 
person interpreting a survival graph in this informed 

context that average victims removed from 0° C (32° 
F) water at the one-hour mark or 7° C (45° F) water at 

the two-hour mark are on the brink of death. Without 

superior medical intervention, they will not survive. 

Saving a victim’s life 

In 1955 Arthur Moffat, a highly experienced canoeist 

and wilderness explorer, capsized in very cold water 
on the Dubawnt River in Canada’s Northwest Terri¬ 

tories. He insisted repeatedly to his concerned com¬ 

panions, “I’m okay, I’m okay.” They were not entirely 
convinced and placed him in a sleeping bag inside a 

tent, where he died of hypothermia. 
Those who participate in recreational water activities 

should be prepared to help companions if accidental 
cold-water immersion occurs. There are a number of 

essential things to know in these life-or-death situa¬ 
tions. Among these are that children cool much faster 
than adults, and thin people cool faster than those with 

greater body fat. If more than one person is immersed, 
fast coolers should be removed first, average coolers 

second, and slow coolers last. In addition to body size 
and composition, consideration should be given to the 
insulation provided by clothing. 

Following the removal of victims from the water, 
rescuers need to assess a victim’s physical condition 

on the basis of both environmental circumstances and 
any obvious symptoms of hypothermia such as shiv¬ 
ering, mental confusion, or apathy. It is common for 

victims to underestimate the seriousness of their own 
condition and, upon having been removed from the 

water, to insist, as Moffat did, that they will soon be 
okay. Rescuers should always view such claims with 
skepticism. 

The Moffat tragedy provides a valuable lesson. A 
person may not technically be hypothermic, with a 
“deep body,” or core, temperature below 35° C (95° 

F), but the extremities can be severely chilled, with 
15.5° C blood in arm and leg muscles and 5° C blood 
in the skin. In Moffat’s case simply providing insulation 
from the surrounding cold environment was not suffi¬ 
cient to counter this chill. In such cases hypothermia 

will result unless external heat is added to the system. 
Physical movement, particularly walking, can also 

force the circulation of chilled blood from large mus¬ 
cles to the warmer body core, causing a rapid drop 
in temperature and possibly sudden heart failure; the 

heart is weak when the body is cold. It is conse¬ 

quently important to remove people from the water in 

a manner that involves as little exertion on the victims’ 
part as possible. If brought on board a large vessel, 

they should be carried below deck even if they are 

physically able to walk. The same principle applies 
to people who make it to shore following prolonged 

immersion in a cold river. It is prudent also to bear 

in mind that the cold associated with immersion can 
inhibit the swelling and pain associated with injuries 

such as an ankle fracture. 

The best place for a victim of cold-water immersion 

to be treated is in a hospital; it is always reasonable 

to summon professional help even before the person 
has been removed from the water and his or her con¬ 

dition fully assessed. While waiting for help to arrive, 

companions should be gentle and avoid unnecessary 
movement of the victim. Insulation should be devised 

that will protect the victim from cold surroundings, 
including wind and cold ground or other surfaces. Par¬ 

ticular attention should be paid to insulating the head 
and neck, which can account for over half of body 

heat loss. Warming the skin with an electric blanket 
or placing the victim in a tub of hot water can cause 

rewarming shock and sudden heart failure; such tech¬ 

niques should not be attempted without professional 
medical support. Neither should food or fluids be 
given, as they could cause choking. 

If help is completely unavailable or hours or days 
away, gradual rewarming may be the only option avail¬ 

able to the party. The first responsibility of companions 
is to ensure that the victim does not get any colder. 

This can best be accomplished by placing the victim 
in a sleeping bag with an insulating pad under the bag 

and, if available, hot-water bottles around the chest 

and neck. Water can be heated on a camp stove and 

poured into canteens or plastic water bottles, which 
then should be put into thick wool socks or some¬ 
thing similar so that the victim is not burned. If the 

air temperature is below freezing, care must be taken 

that the extremities are protected against frostbite. 
This usually means providing extra clothing and a hot- 

water container around the victim’s feet at the foot of 
a sleeping bag. Rewarming will probably take many 
hours. Although the victim will feel better as soon as 

the skin is warm, the body temperature will still be 
quite low; rewarming must therefore continue until the 
entire body has been warmed. 

Copyright © 1990 by Encyclopaedia Britannica, Inc. 
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Middle-Age Spread 
by William D. McArdfe, Ph.D. 

The chances of a person’s becoming obese as an 
adult are three times greater if excessive fat accumula¬ 
tion begins early in childhood—as it often does. There 
are many people, however, who never experience a 
weight problem until middle age. For these previously 
lean men and women, the early to mid-thirties are 
a time of life associated with the onset of “middle- 
age spread”—the slow addition of excess weight that 
tends to accumulate on the hips, buttocks, and ab¬ 
domen. In the Western world the average 35-year-old 
gains about 0.45 kg (one pound) of fat each year until 
the fifth or sixth decade of life; this occurs even with 
decreased food intake. In one study that followed the 
progress of 27 men over a 12-year period, from ages 
32 to 44, the average weight gain was 6.4 kg; this 
weight gain represented accumulated fat. 

Is middle-age spread inevitable? Most researchers 
note that there are certain age-related physiological 
and hormonal changes that often predispose people to 
accumulating some excess fat in middle age, as well 
as a tendency for this fat to be deposited in specific 
areas of the body. Moreover, middle-aged men and 
women invariably weigh more than their college-aged 
counterparts of the same height. It appears, then, that 
some change in body shape and composition with age 
is probably unavoidable. However, the extent to which 
this “creeping obesity” reflects a normal biological pat¬ 
tern is unknown. More than likely, this trend should 
not be interpreted as being “normal,” and adults should 
not necessarily expect their bodies to gradually soften 
and enlarge, especially if they watch their diets and 
maintain good exercise habits. 

Contributing factors 
While the inevitability of middle-age spread may re¬ 
main in doubt, there is considerable agreement about 
the factors that contribute to its development. For one 
thing, in industrialized societies men and women tend 
to reduce their active pursuits to a significant extent 
as they grow older. An increasing reliance on other in¬ 
dividuals and machines to perform daily tasks such as 
housework and yard work results in decreased mus¬ 
cular activity and therefore the need for fewer calories. 
If food intake is not reduced accordingly, a slow and 
steady increase in body fat occurs. At the same time, 
underused muscles begin to shrink and lose their tone. 
Although the exact reasons are not completely clear, 
for many adults the added corpulence will be con¬ 
centrated in the hips, thighs, or abdomen. Abdominal 
muscles that gradually weaken as a consequence of 
a lack of exercise further contribute to the emergence 
of that all-too-familiar hallmark of middle-age spread, 
the potbelly. 

The tendency for middle-aged men and women to 
gain weight may also be due to a progressive change 
in the metabolic rate during the adult years. For each 
person a minimum level of energy is required for sus¬ 
taining the body’s vital functions in the waking state. 
This energy requirement is called the basal metabolic 
rate (BMR). Studies reveal that the BMR gradually 
declines about 2% per decade after age 25. Much of 
this decrease can be attributed to the change in body 
composition generally associated with growing older; 
i.e., increased fat and decreased muscle mass (or 
lean tissue). This change reduces the lean-to-fat ratio, 
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Adapted from figure 8-7, Essentials of Fitness by Harold B, Falls, Ann M Baylor, and Rod K, Dishman; 
© 1980 by Saunders College Publishing, a division of Holt, Rinehart and Winston, Inc. Reprinted by permission of the publisher 

A man who has the same caloric intake and maintains the same level of physical activity at age 75 as he did at his ideal 

weight at age 25 will steadily gain excess fat, amounting to a weight gain of as much as 57 kg (125 lb). It is possible, however, 

to prevent this "creeping obesity" by making appropriate adjustments in caloric intake and activity level. 

which in turn slows the body’s level of metabolism; this 

occurs because muscle is much more active metabol- 
ically than fat and thus requires more energy. The 
alteration in body composition is further magnified for 

women after menopause, as hormonal changes and, 

perhaps, changes in activity patterns accelerate the 
loss of lean tissue. Such bodily adjustments related to 
aging reduce the individual’s daily caloric needs, mak¬ 

ing it all too easy for people to put on extra weight if 
appropriate adjustments are not made in either food 
intake or energy output—or both. 

The good news for those trying to ward off middle- 
age spread is that the undesired alterations in body 
composition are probably more a matter of life-style 
than a true phenomenon of aging. In persons of any 

age, when muscle is used in physical activity, its com¬ 
ponents are conserved and even increased; disuse, 
on the other hand, brings about an actual shrinkage, 
or atrophy, in muscle tissue. A man or woman who 

becomes progressively more sedentary loses metabol- 
ically active muscle and replaces it with more dormant 
fat. This form of creeping obesity can occur even 
without an increase in body weight. One may consider 

two men of the same height, each of whom weighs 
about 82 kg. One is a young, athletic individual, who 
possesses a considerable muscle mass with little fat 
accumulation. The other is a sedentary older man. In 

the case of the latter, the chances are that fat makes 
up a much larger proportion of his total body mass. 
At rest the energy needs will be lower for the older 

individual with the smaller quantity of muscle. Further¬ 

more, because muscle is more dense than fat, it is 
smaller in volume than a similar quantity of fat. For 

this reason the younger man has a trim, firm, and fit 
look, while his older counterpart, although weighing 

the same, appears larger and somewhat softer. 

Research indicates, however, that the age-associ¬ 
ated cycle of decline in metabolic rate, loss of muscle, 

and increase in fat is not universal. In comparisons 
of young and middle-aged endurance-trained men, for 

example, there was no difference in lean body mass, 
and measures of BMR were similar. In other studies 
elderly people who began exercising regularly actually 

showed increases in muscle mass when compared 
with sedentary peers. It is the documented role of ex¬ 

ercise in conserving lean tissue, and thus blunting the 
tendency for metabolism to decrease with age, that 

explains why maintaining an active life-style makes it 
easier for people to control their body weight in middle 
age and after. 

Men and women of any age who exercise regularly 
can alter their body composition in the direction of 

increased muscle and reduced fat. Even though their 

body weight is not always reduced, these individuals 
often report a discernible reduction in body measure¬ 
ments and clothing size. 

Energy balance: crucial equation 

The energy-balance equation states that body weight 
remains constant when caloric intake equals caloric 
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expenditure. Any imbalance on the output or input side 

of the equation causes the body weight to change. 

The “formula” for the onset of middle-age spread is 

simple: when the number of calories ingested exceeds 

the daily energy requirement, the excess calories are 

stored as fat in cells called adipocytes, largely in the 

subcutaneous deposits directly beneath the skin. To 

eliminate unwanted fat, an energy deficit must be 

created through decrease of energy intake (dieting), 

increase of energy output (exercising), or both. 

Until recently, it was commonly believed that the 

major cause of progressive weight gain among the 

middle-aged was overeating. However, if gluttony and 

overindulgence were the only factors contributing to 

the development of middle-age spread, the easiest 

way to combat it would simply be to reduce food in¬ 

take. Of course, this is not the case. In fact, in terms of 

caloric balance, since 1900 the number of overweight 

men and women in the U.S. has nearly doubled, while 

average caloric intake has dropped by 10%! 

In view of all the factors that predispose people to 

gaining weight, it is truly remarkable that the body 

weight of most adults in the U.S. fluctuates only 

slightly during any given year—despite their annual 

per capita food intake of about 900 kg of food! The 

relative constancy in body weight then is impressive, 

considering that only a slight but consistent excess in 

food intake can cause weight to increase substantially 

over time if there is no compensatory increase in daily 

energy expenditure. For example, a person who eats 

just one extra handful of peanuts (100 cal) each day 

for a year consumes 36,500 (100 X 365) surplus calo¬ 

ries. Because 0.45 kg of body fat equals 3,500 excess 

calories, this surplus is equivalent to a gain of about 

4.5 kg of fat in a single year. 

In a 1987 study of middle-aged men and women 

who exercised regularly, researchers at Tufts Univer¬ 

sity, Boston, found that time spent in physical activity 

was inversely related to level of body fat—the more 

activity, the leaner the individual. Surprisingly, no re¬ 

lationship emerged between body fat and food con¬ 

sumption. The researchers concluded that the greater 

proportion of body fat seen in active middle-aged indi¬ 

viduals as compared with their younger, active coun¬ 

terparts was attributable more to a considerably lower 

activity level than to greater food intake. 

Regional fat distribution 

The pattern of distribution of body fat in middle age 

differs between the sexes. In men excess fat usually 

accumulates in the abdominal region. This form of fat 

gain, which is often highly resistant to treatment, is re¬ 

ferred to as central or android obesity—or more com¬ 

monly “apple-shaped” obesity or “potbelly.” For adult 

women two patterns of fat distribution emerge. One 

is the central pattern common in men; the other, more 

prevalent type is termed peripheral or gynoid fat pat¬ 

terning—or “pear-shaped” obesity. This female fat ac¬ 

cumulation is typically distributed in the lower regions 

of the body, resulting in overample hips, buttocks, and 
thighs. In both men and women the regulation of local 

fat accumulation is governed by the regional activity of 

lipoprotein lipase, or LPL, the enzyme that stimulates 

fat uptake by cells in specific body regions. The influ¬ 

ence of sex hormones—more specifically, of estrogen 

and progesterone in females—on the local activity of 

this enzyme probably accounts for the general gender 

difference in fat storage and distribution. 
Role of heredity. Analyses of identical and fraternal 

twins strongly indicate that genetic factors influence 

Maintaining an active 

life-style that includes 

aerobic exercise is the 

best way to control body 

weight during middle age 

and beyond. Exercise 

conserves lean tissue 

and blunts the decrease 

in basal metabolic rate 

that inevitably occurs 

with aging. 

Henley and Savage—TSW-Click/Chicago Ltd 
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not only total body weight but also the pattern of fat 
distribution. This suggests that while a reduction in 

one’s total body fat will certainly reduce regional fat, 

it may not alter a person’s basic body shape. Thus, 

while one is not necessarily predetermined to develop 
a potbellied physique, if that predisposition exists, the 

individual may find it virtually impossible to attain a 

very small waistline or a flat stomach. 
Changes during pregnancy. Hormonal changes in 

pregnancy increase the local activity of LPL, causing 
the deposition of fat to become more accentuated in 

the hip region. Presumably this added fat is to be used 
as a caloric source for milk production during lactation. 
However, when a woman substitutes formula feeding 

for breast-feeding, it becomes more difficult for her 
to lose this excess fat. Thus, fat accumulation in the 

lower body region is likely to become magnified with 
repeated pregnancies. 

Menopausal changes. In postmenopausal women the 

specific reproductive functions of fat cells in the hip 

region are eliminated, local LPL activity is no longer el¬ 
evated, and these cells are reduced to a size similar to 

abdominal fat cells. This adaptation in fat cell activity 
is probably related to the large decrease in estrogen 
production associated with menstrual cessation. Such 

observations suggest that after menopause it may be 
easier for a woman to reduce body fat that has ac¬ 

cumulated in the hips, thighs, and buttocks—although 
this has not been demonstrated scientifically. 

Health risks and fat distribution. Although some 
authorities have maintained that a moderate excess 

of body fat is not in itself harmful, a 1985 report by 
a panel of the U.S. National Institutes of Health, en¬ 
titled “Health Implications of Obesity,” concluded that 
obesity (defined as 20% or more over “ideal” weight) 

should be viewed as a disease. The report showed 
that there are numerous health hazards associated 
with surprisingly low levels of excess fat, even as little 
as two to five kilograms above ideal body weight. 

Fat that accumulates in middle age is not 

evenly distributed on the body but tends 

instead to be concentrated either centrally, in 

the abdominal region—the pattern typical in 

men—or on the hips, thighs, and buttocks— 

creating the pear-shaped body more common 

among women. Recent research indicates 

that the central pattern, in which the waist 

is larger than the hips, is associated with 

increased risks of high blood pressure, 

non-insulin-dependent diabetes, and death 

due to heart disease. Pear-shaped obesity, 

with its lower waist-to-hip ratio, carries a 

lower risk of these conditions. 

More recent research has shown that the pattern¬ 

ing of regional fat distribution—regardless of the total 

amount of body fat—significantly alters the health 
risks associated with obesity. This research has iden¬ 

tified centrally located fat—that in the abdomen and 

midriff—as being a more serious health problem than 

fat that accumulates below the waist, on the hips 

and thighs. 

Furthermore, the health risks of abdominal fat in¬ 
crease as the ratio of waist circumference to hip cir¬ 

cumference increases. A thickening of the torso that 
causes the waist-to-hip ratio (calculated by dividing 

waist measurement by hip measurement) to exceed 

an average of 0.9 is associated with an increased risk 
of death from heart disease, as well as an increased 

risk of developing non-insulin-dependent diabetes, ele¬ 
vated blood triglyceride levels, and hypertension (high 

blood pressure), and a higher overall death rate. Re¬ 

cent data also show that overweight women with the 
so-called android pattern of obesity are at greater risk 

of heart disease than those who carry the extra weight 
on their hips and thighs. 

Combating unwanted spread 

There are two approaches that may be recommended 
to counter middle-age spread. The first is to tip the 
energy-balance equation in a direction that will bring 

about fat loss. (For the younger adult who does not 

yet have a weight problem, the tendency for weight 
gain in later life can be offset simply by maintenance 

of the proper energy balance.) The second approach 

is to engage in appropriate exercise to firm, tone, and 
strengthen muscles for both improved function and 
overall appearance. 

Diet plus exercise: ideal combination. Approaches 

that combine diet and exercise offer considerably 
more flexibility for achieving a negative caloric balance 
and accompanying fat loss than either strategy of¬ 

fers alone. With a weight-loss program that includes 
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regular exercise, the feelings of intense hunger and 

other psychological stresses of reduced caloric intake 

may be minimal, compared with a similar program that 

relies exclusively on dieting. Exercise also provides 

protection against the loss of lean tissue that tends 

to occur throughout middle age and that also occurs 

when a person attempts to lose weight by dieting 

alone. This “exercise dividend” occurs because moder¬ 

ate physical activity enhances the breakdown of body 

fat for energy while at the same time causing muscle 

to conserve its protein component. The protein-spar¬ 

ing effect of exercise causes a greater portion of the 

caloric deficit to be made up through the breakdown 

of body fat. Exercise also combats the body’s ten¬ 

dency to slow its metabolism as it attempts to defend 

against weight loss. 

Spot reduction: does it work? The promise of lo¬ 

calized fat loss, or spot reduction, with exercise is 

especially attractive to those whose extra weight is 

distributed disproportionately in certain body areas. 

The theory is that exercising a specific body area or 

muscle group causes fat to be selectively reduced 

from that area. Thus, to get rid of excess fat in the 

abdominal region, a person would perform a large 

number of sit-ups or side bends. Similarly, according 

to such a theory, bicycling movements and other leg 

exercises would be the cure for overample thighs. 

There is no doubt that localized exercise of, for 

example, the abdominal area contributes to the firm¬ 

ing and strengthening of these important muscles and 

may even result in an actual reduction in girth. How¬ 

ever, there is simply no evidence that fat is released 

to a greater degree from the fat pads directly over 

an exercising muscle than from fat deposits in other 

locations. Scientific understanding of the mechanisms 

of human energy supply holds that exercise stimulates 

the mobilization of fat through hormones delivered 

by the blood to act on the fat deposits throughout 

the body—not simply in those areas exercised. The 

areas of greatest fat concentration probably supply 

the greatest amount of energy. 
In one study of this phenomenon, researchers com¬ 

pared the girth and subcutaneous fat stores of the 

right and left forearms of highly trained tennis play¬ 

ers. As expected, the girth of the playing arm was 

larger than that of the nonplaying arm, owing to the 
modest exercise-related muscular development of the 

playing arm. Measurements of fat thickness, however, 

showed that there was no difference between the 

arms in the quantity of subcutaneous fat. Other stud¬ 

ies have produced similar findings. The conclusion of 

these studies is that a negative caloric balance created 

through regular exercise contributes significantly to a 

reduction in total body fat. Fat, however, is reduced 

not selectively from the exercised areas but rather 

from total body fat reserves and from the areas of 

greatest fat concentration. 

Exercise guidelines 
Regardless of one’s present physical condition, there 

are basic guidelines for embarking on an exercise pro¬ 

gram. These are especially important for the previously 
sedentary, middle-aged man or woman who, after a 

decade or so of the “couch potato” life-style, decides 

that it is time to shape up, slim down, and regain a 

youthful appearance. Of course, everyone embarking 
on a new exercise program should first check with 
their physician. 

Aerobics: essential and effective. Aerobic exercise is 

the key to combating middle-age spread. Continuous 

aerobic activities (e.g., running, cycling, swimming) ex¬ 

ercise a relatively large muscle mass. These forms of 

moderate, sustained exercise burn considerable num¬ 

bers of calories, favorably modify lipid metabolism and 

blood pressure, and generally promote cardiovascular 

fitness. No single aerobic exercise is best; each can 

be equally effective in altering body composition. It is 

of primary importance, however, that each individual 

choose an activity that is safe, is pleasurable, and 

can, if necessary, be adapted to any personal physical 

limitations. Moreover, very few people will continue to 

participate in exercise that is so taxing that little or no 

enjoyment is possible. A good example is running. It 

is not much fun to run if the end result is shortness 
of breath, wobbly legs, and a stitch in the side. Even 

jogging for five minutes at a relatively slow pace is not 

easy, especially for people who have been sedentary. 

A program for increasing one’s level of physical ac¬ 

tivity is most likely to be enjoyable if the probability of 

success is maximized. What is needed is a planned, 
systematic approach with long-term rather than short¬ 

term goals. Ideally a person should spend 30 min¬ 

utes exercising aerobically at least two, but preferably 
three, times a week. More frequent exercise will be 

even more effective in reshaping the body. As physical 

conditioning improves, more or longer workout periods 

can be added. From a calorie-burning standpoint, it is 

much better to continue an activity for a prolonged 

period of time at a reasonable pace than to perform 
the same activity at maximum pace for a short time. 

It is important for the beginning exerciser to start 

slowly and not to overdo. The person who starts 
out too vigorously is likely to end up with aching 

muscles and joints, painful cramps, injuries, and, pos¬ 
sibly, excessive strain on the cardiovascular system— 

all powerful deterrents to continued exercise. Instead 

of starting by walking a couple of kilometers, the 
beginner might initially walk only a few blocks. The 
beginning cyclist, instead of trying to go 16 km, might 

set a goal of 3. 
Proper warm-up and cooldown are essential to pre¬ 

venting soreness and injury. The warm-up gets mus¬ 
cles, joints, and the cardiovascular system ready for 

action. It should include gentle stretching and light 

calisthenic exercises, such as jogging in place, for the 
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cardiovascular warm-up. The cooldown period allows 

the body to return gradually to its preexercise state. 

An exercise routine is more enjoyable if it includes 

some variety. Ideally, a person might engage in differ¬ 
ent aerobic activities on different days of the week— 

for example, cycling once a week and attending an 
aerobic dance class on two other days. A person 

performing calisthenics or jogging can also introduce 

variety into the activity by interspersing other forms of 
exercise. For example, instead of jogging continuously 

around the track, one might jog for 2 minutes, skip 
for 1 minute, hop on the right foot 20 times and then 

on the left foot 20 times, jog for 3 minutes, and so 
forth. The fitness walker might choose a course that 
includes flat stretches interspersed with steeper ones 

or find a route that includes some flights of steps 

between different street levels. 
Running, swimming, cycling, aerobic dancing, and 

other more standard types of “training” are not the 

only ways to increase daily activity. For most previ¬ 

ously sedentary adults, a start-up program need only 
produce changes in the existing level of physical ac¬ 

tivity sufficient to burn fat and tone muscle. There 
are many simple ways to increase energy expenditure 

while going about one’s daily routines. For example: 
• When driving to work, park a few blocks away and 

walk the remaining distance. 
• When taking public transportation, get off a few 

stops early and walk the remaining distance. 
• When traveling relatively short distances, allow time 

to walk instead of driving or taking a bus. 
• Replace the cocktail hour with 20 minutes of exer¬ 

cise; replace coffee breaks with exercise breaks. 
• Substitute an exercise video for a regularly watched 

TV program. 
• Instead of hiring helpers, expend some energy sev¬ 

eral days a week in housecleaning, gardening, washing 
and waxing the car, walking the dog, and the like. 
• During television commercials run in place, jump 

rope, do some sit-ups, jog up and down stairs, or 

perform calisthenics. 
Benefits of resistance exercise. By modifying stan¬ 

dard strength-training methods so that muscles are 

not greatly overloaded, one can develop a form of 
resistance exercise that increases the caloric cost of 
exercise while at the same time helping to firm, tone, 

and strengthen the major muscle groups of the body— 
a necessary component in a program to combat, or 
ward off, middle-age spread. As originally conceived, 
this kind of exercise routine, called circuit training, pro¬ 
vides aerobic benefits for people exercising with free 

weights and weight machines such as are typically 

found in health clubs. The “circuit” consists of a series 

of resistance exercises designed to build major muscle 

groups; by going from one exercise—or exercise ma¬ 
chine—to another in quick succession, the exerciser 

derives aerobic benefits while building muscle. 
For those who do not want to join health clubs or 

invest in costly home exercise machines, it is possible 

to set up a simple, inexpensive circuit at home. Many 
household items can be used to provide resistance 

to muscular contraction. For example, one can make 

weights by filling buckets or plastic cleanser containers 
with water or filling socks with sand. A broom or mop 

handle can serve as a bar to which these heavy ob¬ 
jects can be attached (securely, of course). Ski boots, 

telephone books, bricks wrapped in a towel, or any 

other objects that can be grasped with the hands and 

lifted can also serve as “weights.” Of course, barbells 
and dumbbells are the easiest kinds of weights to 

use—providing that one knows some simple rules for 
avoiding injury—and they are relatively inexpensive. 

Chairs, table tops, and other household furnishings 

can take the place of standard gymnasium equipment. 

A piece of clothesline can be used as a jump rope. The 
various items are then arranged around the room, to 

be used in a certain predetermined order. Making the 
“circuit” simply consists of performing each action or 

lifting each weight a given number of times. The goal 

is to complete all of the exercises in the time avail¬ 
able for the workout. As the individual’s speed and 

strength improve, and the target number of repetitions 
is achieved, more resistance can be added to increase 

the difficulty of the workout. Another objective might 
be to perform the required number of repetitions of 

each exercise in the sequence within a shorter pe¬ 
riod of time. 

Even exercises that require little or no equipment 
can be modified so that they have a progressive effect 

on firmness and muscle tone. Increasing the difficulty 
and thus the strenuousness of the exercise will ac¬ 

complish this. For example, the conventional push-up 
can be made more difficult by a change in the body 

position from horizontal (starting position on the level) 
to diagonal by placement of the feet on a 30-40-cm 

(12—16-in)-high bench. One can similarly modify sit-ups 
by placing the feet and calves on the seat of a chair 

so that the lower legs are at about a 90° angle to the 

thighs. This type of “incline” sit-up can be made even 
more strenuous if a small weight is held across the 
chest or behind the head. 

Copyright © 1990 by Encyclopedia Britannica, Inc. 
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Pregnancy and 
the Older Woman 
by Brace D. Shephard, M.D. 

One of the most striking social and demographic trends 

in the U.S. in recent years has been the increase in the 

number of babies born to women in their thirties and, 

in particular, to women 35 and older. Between 1976 

and 1987 the birthrate for women 35-39 rose from 19 

live births per 1,000 to about 28. In contrast, the rate 

for women under 30 remained fairly stable during this 

period. The birthrate among women aged 40 and over 

has also been nearly constant since 1976—at about 

4 live births per 1,000—and is projected to remain at 
that level through the year 2000. 

The proportion of pregnant women in their thirties, 

especially those in their late thirties, has also increased. 

The proportion of births to women over the age of 35, 

which was approximately 5% of total births in 1982, 

is expected to reach 8.6% by the turn of the century. 

In 1987 pregnancies among women in the 35-39 age 

group accounted for 6.5% of all pregnancies. Women 

over 40 accounted for less than 1% of the total. 

The various reasons cited to explain the increasing 

numbers and proportions of births to women over 35 

can be reduced, essentially, to two factors: delayed 

childbearing and the so-called baby boom that oc¬ 

curred between 1947 and 1965. The baby boom years 

were marked by the highest numbers of births ever 

recorded in the U.S. Many women born during this 

post-World War II era reached their thirties and early 

forties during the 1980s or will do so in the early ’90s. 

There will, therefore, be a larger population of women 

in this age group than ever before and a correspond¬ 

ing increase in births. 
Accompanying this population shift has been a dra¬ 

matic trend toward delayed childbearing, indicated not 

only by higher birthrates among women over 35 but 

also by higher rates of first births to these women. 

The rate of first births among women in their thirties 

more than doubled between 1970 and 1986; the rate 

of first births to women 40-44 increased by about 

50% during this time. 
A combination of social and economic factors is 

responsible for the trend toward delayed childbearing. 

These include the high costs of childbearing and child 

rearing and the need for both members of the couple 

to work before starting a family. Some women delay 
having children in order to further their educations or 

their careers. Others marry late or remarry and choose 

to start a second family in their later reproductive 

years. Improved contraception—most notably safe 

and effective oral contraceptives—and the availability 

of therapeutic abortion have been additional factors 
contributing to delayed childbearing. 

Fertility of older couples 

It is a sometimes underappreciated fact that couples 
over 35 may take longer to conceive than younger 

couples. Fertility gradually declines with age, so that 
impaired fecundity (ability to have a live-born child) is 

three times as likely for prospective parents aged 35 

to 39 compared with those aged 20 to 24. 

In women this declining fertility results from a de¬ 

creasing number of available ova and from complex 
hormonal changes involving the pituitary, hypothala¬ 

mus, and ovaries. These normal physiological changes 
during the thirties and early forties lead to a decrease 

in the regularity of ovulation and menstruation. Ap¬ 
proximately one-third to one-half of couples in this age 

group consult a fertility specialist to determine which 

of them may have a problem and what the exact 
nature of the trouble may be. Among the more com¬ 

mon findings associated with infertility in women are 

pelvic inflammatory disease and endometriosis (abnor¬ 
mal growth of the uterine lining). Both conditions may 

cause infertility (as well as pelvic pain) due to blockage 

of the fallopian tubes by adhesions. (Tubal adhesions 
occur when tissues stick together during postsurgical 

healing or as a result of infection or endometriosis.) 

In men, decreased sperm counts due to conditions 

such as variococele (varicose veins of the scrotum) 
may cause decreased fertility. Overall, however, male 

factors contribute less than female conditions to infer¬ 
tility in older couples. Fortunately, most couples with 
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an infertility problem can be helped. In addition to 

drugs that stimulate ovulation, there are also promising 
techniques involving laser surgery and microsurgery to 

restore tubes that have become blocked. 

Age—a risk in itself? 

The question of age as an independent risk factor, 
for either the mother or the fetus, is beset with con¬ 

troversy. Traditionally, age 35 has been considered 
a “watershed” year, beyond which obstetric complica¬ 

tions were believed to increase considerably. This has 

been the prevailing view since at least 1950, when two 
U.S. obstetricians, E.G. Waters and H.P. Wager, in an 

article published in the American Journal of Obstetrics 
and Gynecology, appended the adjective elderly to the 

standard medical term primigravida (a woman preg¬ 

nant for the first time) in referring to pregnant women 
aged 35 and older. (Today such women are more likely 

to be characterized as “reproductively mature.”) 

Waters and Wager were not the first—nor were 

they the last—to investigate the maternal and fetal 
risks associated with delayed childbearing. Many of the 
previously determined risks, however, were called into 
question in 1986 when Phyllis Kernoff Mansfield, an 

assistant professor of nursing at Pennsylvania State 

University, reviewed more than 100 studies on the 
subject and found inconsistencies and methodological 
flaws in most studies that linked maternal age to var¬ 

ious maternal or fetal risks. Mansfield identified four 
factors that often had not been considered in evaluat¬ 

ing the results of these studies or that had not been 
controlled for in the studies themselves. These factors 
were: (1) failure to take into account that earlier in¬ 

vestigations often involved disproportionate numbers 
of older or infertile women, who represented a pre¬ 
selected group somewhat prone to complications; (2) 

failure to recognize that earlier studies often included 
relatively more births to women who already had 
several children, thus overrepresenting pregnancies of 

poor women with large families and at increased risk 
for unfavorable outcomes; (3) failure to take into ac¬ 

count the fact that the older women in these studies 
were more likely to have developed a chronic illness 
such as hypertension; and (4) failure to consider that 

medical management of older patients is often inten¬ 
sive and usually involves more tests than is the case 
with younger patients, thus making the finding (and 
subsequent reporting) of an abnormality more likely. 

The evaluation of previous research is also complicated 
by changes in technology and medical management. 

Mansfield’s view that risks associated with late 
childbearing were overestimated by earlier research is 
reflected in other, more recent studies, which have 
tended to refute the notion that age itself necessarily 

affects pregnancy adversely. These studies indicate 
that it is not age but rather the presence of chronic 
illnesses, which are more common in older women, 

Cathy Melloan 

The faces of these proud parents, both in their early forties, 

leave no doubt that this baby was worth waiting for. 

that leads to complications associated with pregnancy 

after age 35. (These complications, both maternal and 

fetal, are discussed in more detail below.) 
An interesting question concerning the effect of ma¬ 

ternal age is whether the risks and complications for 
older women giving birth for the first time are different 

from those for women having their second, third, or a 

subsequent child after the age of 35. No large-scale 
study has yet resolved this question. In general, how¬ 
ever, whether an older woman has a chronic illness is 

a far more important determinant of risk than whether 

she is a first-time mother. 

Potential maternal risks 

Perhaps the single greatest maternal risk after the 

age of 35 is that of hypertension. As the incidence 

of hypertension naturally increases with age, it is not 
surprising that hypertensive disorders of pregnancy 
are more common in older women. Women over age 

35 have two to four times the incidence of toxemia 
of pregnancy than women in their twenties. In earlier 

studies the term toxemia often referred to various preg¬ 
nancy-related hypertensive disorders, including both 

preeclampsia, in which there is a sudden develop¬ 
ment of high blood pressure occurring after the 20th 

week of pregnancy, and complications due to chronic 
hypertension predating the pregnancy. Because of in¬ 
consistent use of the terms toxemia and preeclampsia 

by different investigators, overall frequency of chronic 
high blood pressure in pregnant women over age 35 is 
uncertain, but it appears to be at least 10%. Maternal 
complications of high blood pressure, while less com¬ 

mon than fetal problems, can be serious; they include 
seizures, damage to the kidneys and liver, stroke, and 
heart attack. 

Another medical complication often reported in stud¬ 

ies of delayed childbearing is diabetes. The frequency 
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of adult onset, or non-insulin-dependent, diabetes in¬ 
creases directly with age and is found twice as often 

among pregnant women over the age of 35 as among 

those in their twenties. Likewise, diabetes that devel¬ 

ops during pregnancy, known as gestational diabetes, 

is twice as common in older patients. Overall, in var¬ 

ious studies of pregnant women over the age of 35, 

the incidence of some form of diabetes ranges from 1 

to 6%. For the pregnant woman, the primary risks of 

preexisting diabetes are high blood pressure and in¬ 

creased difficulty in controlling blood sugar levels. The 

primary maternal consideration of gestational diabetes 

is that the woman may later go on to develop insulin- 
dependent diabetes. 

Many other medical complications of pregnancy are 

age-related, among them connective tissue disorders 

such as systemic lupus erythematosis, heart disease, 

neurological conditions, various forms of cancer, and 

alcoholism. Increased rates for these conditions, as 

well as for certain obstetrical complications, account 

for the additional diagnostic tests and more frequent 

hospital admissions among pregnant women over the 

age of 35. A number of postpartum complications, 

including blood clots, heart failure, and complications 

related to hypertension, are also more frequent among 

patients in this age group. Other postpartum compli¬ 

cations, such as uterine and urinary tract infections, 

are not increased in older patients. 

Bleeding in late pregnancy is usually associated with 

one of two placental abnormalities, placenta previa (in 

which some or all of the placenta covers the cervix) or 

abruptio placenta (in which some part of the placenta 

separates from the wall of the uterus). Either condition 

may cause slight, moderate, or severe hemorrhage 

in the last 12 weeks of pregnancy. The incidence of 

bleeding has been reported to be two to three times 

more frequent among women over age 35 than among 

younger women. Of the two types of abnormalities, 

abruptio placenta is most clearly associated with ma¬ 

ternal age because this condition is closely associated 
with high blood pressure, particularly chronic hyperten¬ 

sion. In one recent case review, the overall incidence 

of third-trimester bleeding was 1% for women over 

the age of 35, doubling to 2% after age 40. 
Women over 35 are more likely than their younger 

counterparts to have a cesarean delivery, which, as 

a major surgical procedure, is in itself a risk to the 

woman’s life. In trying to account for this trend, some 

researchers cite the relatively higher incidence of fetal 

distress, preexisting medical conditions, and abnor¬ 

mal labor patterns (especially in first-time mothers) in 

women over 35. Others believe that the increase in 

cesarean births among older women reflects a more 

intense approach to the medical management of labor 

in the older woman. Generally speaking, however, a 

woman’s chances of having a cesarean delivery are 

influenced less by age than by birth order the high¬ 

est rates of cesarean birth in older as well as younger 

women occur among those giving birth for the first 
time. 

A review of maternal death rates during the 1960s 

and 1970s showed significantly higher rates of death 

during pregnancy and childbirth among older women. 

Between 1968 and 1975, for example, overall mater¬ 

nal mortality was five times higher for women aged 35 

to 39, who had a mortality rate of 60 per 100,000 live 

births, compared with 12 per 100,000 for women in 

their early twenties. Women aged 40-44 had an even 

greater risk, with 102 deaths per 100,000 live births. 

These figures improved between 1974 and 1978, dur¬ 

ing which time the comparable rates for women aged 

35-39 and 40-44 were 51 and 86 per 100,000 live 
births, respectively. More recent statistics are encour¬ 

aging: maternal deaths for women over age 35 de¬ 

creased 50% in the mid-1980s compared with the rate 
during 1974-78. Major causes of maternal death were 

complications related to high blood pressure, compli¬ 
cations related to bleeding, and blood clots. Ectopic 

pregnancy (i.e., one not implanted within the uterine 
cavity), the incidence of which also increases with ad¬ 

vancing maternal age, is another significant cause of 
maternal death in the U.S. today. 

Fetal risks 

Compared with the risks of pregnancy and childbirth 

faced by older mothers, the risks to the fetus are more 

numerous and occur more frequently. In the first half 

of pregnancy, these risks are predominantly higher 

rates of miscarriage and of developmental defects 

arising from chromosomal abnormalities. In the second 

half of pregnancy, most studies indicate an increased 
risk of birth defects, growth retardation, and preterm 

delivery, as well as higher rates of fetal distress dur¬ 

ing labor and a slightly increased incidence of deaths 

in newborns. 
Studies that have examined the relationship of ma¬ 

ternal age to the risk of having a miscarriage, or spon¬ 

taneous abortion, often have been flawed by method¬ 

ological problems. It is true that numerous studies 
show a consistent, positive association between age 

and miscarriage—women in their thirties have a 50% 
higher rate of miscarriage than women in their twen¬ 

ties; the rate for women over the age of 40 is two- to 

fourfold higher than that of women in their twenties. 

However, the relationship of age to miscarriage does 

not appear to be simply one of cause and effect. For 
example, some older women who miscarry are women 

who have a biological predisposition toward miscar¬ 

riage. It is precisely because of the failures of previous 

pregnancies that they have continued their attempts 
to have a child despite their own advancing age. Like¬ 

wise, some older women conceive late in life because 
of an ongoing problem of infertility, which itself may 

have been a contributing cause of miscarriage, quite 
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apart from age. Further, comparisons based on miscar¬ 

riage rates from earlier studies may be invalid because 
of changes in medical technology. It is now possible 

to confirm pregnancy—and miscarriage—much earlier 
than in previous times. Thus, many early miscarriages 

that might have gone unnoticed are now known to 

occur—and are therefore recorded. 
The association of advanced maternal age with 

chromosomal abnormalities is well known and well 

substantiated. One of the most frequent examples is 

trisomy, in which one of the 23 sets of paired chromo¬ 
somes is joined by an additional, third chromosome. 

Most trisomies involve chromosomes 13, 18, or 21. 
The most common of these, trisomy 21, is also known 
as Down syndrome. Down syndrome occurs in only 

one pregnancy out of 1,000 among 30-year-olds but is 

found in 11 per 1,000 pregnancies (about 1%) among 

40-year-olds. The overall risk of a 35-year-old woman 
giving birth to a child with some chromosomal abnor¬ 

mality is estimated to be 0.6%, increasing to 1.6% at 
age 40 and to 5% at age 45. (These rates do not 

reflect genetically abnormal fetuses that either are lost 
as miscarriages or are stillborn.) While statistics do 
show a dramatic increase in abnormalities with age and 
may be alarming to women contemplating pregnancy 

after age 35, a more hopeful—and equally realistic— 
view can be derived by turning the numbers around: a 
woman of 40 has a better than 98% chance of having 
a chromosomally healthy child. Moreover, nonchromo- 
somal birth defects in babies of older women are only 
slightly increased, if at all. 

There is good evidence that perinatal mortality (the 
sum of the stillbirth and newborn death rates) is higher 

for older mothers, predominantly because, compared 
with overall rates, stillbirths occur twice as often among 

women aged 35-39 and three to four times as often 
among women in their forties. Stillbirths occur more 

often among indigent women and among those receiv¬ 

ing no prenatal care, as well as among women with 
complications of pregnancy such as hypertension and 

diabetes. High blood pressure—which predisposes to 
fetal growth problems, preterm labor, and bleeding 
complications such as abruptio placenta—is perhaps 
the most important age-associated (i.e., over age 35) 
factor contributing to perinatal loss. 

The incidence of low-birth-weight infants—those 
weighing less than 2,500 g (5V2 lb)—is also increased 
about twofold among pregnant women over age 35. 
Low birth weight may result from either preterm la¬ 
bor (i.e., prematurity) or growth retardation or from 
a combination of the two. Like the stillbirth rate, the 
incidence of low birth weight is strongly influenced 

by socioeconomic status and medical factors such as 
hypertension. The results of a large-scale study pub¬ 
lished in 1990 looking at the pregnancies of 3,917 
women giving birth for the first time showed that of 

the 799 women who were 35 or older (many of whom 

were college educated and mostly nonsmokers), there 

was only a very slightly increased risk of bearing a low- 

birth-weight infant (1.3 times more likely than women 

in the study who were in their twenties), and they 
had no increased risk of preterm delivery. As a result 

of improved perinatal care in recent years, fetal risks 
during labor and delivery have been minimized. This 

study also found that infants born to women aged 35 

or older did not have lower Apgar scores than babies 
born to younger women. (The Apgar score is an index 

of the health status of the infant at birth.) Despite 

these recent encouraging reports on fetal outcome, 

most current research shows that overall these infants 
have more complications than average during their first 

year. In 1988 the U.S. government published a report 

of a study that analyzed data from 1.6 million births 

that had occurred in 1980. This report showed that 
compared with death rates for babies born to women 

under 35, infant mortality was 18% higher among ba¬ 

bies born to women in the 35-39 age group and 69% 
higher for offspring of women over age 40. 

Older pregnant women are likely to have more 

frequent office visits, tests, and hospital admissions 
than younger ones. This reflects not only the current 
medical-legal climate but also the belief on the part 

of physicians—and women themselves—that more 
intensive health care is beneficial in these pregnan¬ 

cies. One of the most important tests recommended 
to pregnant women over age 35 is amniocentesis, a 

procedure usually performed in the second trimester. 

Newer versions of the technique, which samples fetal 
cells for chromosomal defects, include early amnio¬ 
centesis at 13-14 weeks and chorionic villus sampling 

at 9-11 weeks of pregnancy. Previously, when amnio¬ 

centesis was the only such procedure available, it was 
not performed until the 16th week. 

In the second half of pregnancy, usually in the 8 
to 10 weeks prior to delivery, weekly tests of fetal 

well-being may include the nonstress test, or NST (a 

form of fetal monitoring done in the doctor’s office), 
and ultrasound (an imaging technique that uses sound 

waves rather than X-rays). The basic test, the NST, 
is usually sufficient. However, if more information is 
needed, it can be obtained from a test called the 

biophysical profile, or BPP, which uses ultrasound. 
The BPP is a more complex test than the NST; it is 

usually performed by a perinatologist (a specialist in 
the care of the newborn) or radiologist. Its purpose 
is evaluation of several aspects of fetal development 
and activity, including fetal movement and breathing, 

and of the amount of amniotic fluid. The BPP is quite 
expensive—costing about $300—but it is particularly 

helpful in twin pregnancies and in pregnancies that are 
complicated by growth retardation or placental bleed¬ 
ing problems. 

If tests indicate the pregnancy is not perfectly nor¬ 
mal, often the woman over 35 must decrease her phys- 
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A woman, age 3 7, in the early stage 

of labor is prepared for electronic 

fetal monitoring, which will record 

both the baby’s heartbeats and 

the strength and frequency of her 

contractions. Compared with their 

younger counterparts, older mothers 

are likely to have more intensive 

medical management of pregnancy 
and delivery. 

ical activity and modify working conditions to avoid 

heavy lifting, prolonged standing, or an overheated en¬ 

vironment, especially in the last trimester. When birth 

complications seem probable, or if there are maternal 

complications such as hypertension, many obstetri¬ 

cians attempt to induce labor before the pregnancy 

becomes overdue (i.e., more than two weeks past 

the due date). Labor is started by means of the drug 

oxytocin, which stimulates contractions; if the attempt 

to induce labor is unsuccessful (on the basis of the 

condition of either the mother or the fetus), delivery 

may be accomplished by cesarean section. 

Pregnancy after 40 

In the U.S. in the 1990s, about 20,000 women each 

year are expected to give birth at or after age 40 (some 

even in their mid- or late forties). Many of the fetal 

and maternal risks discussed above increase gradu¬ 

ally with age, so it is not surprising that compared 

with those in their thirties, women in their forties have 

higher rates of high blood pressure, third-trimester 

bleeding, and cesarean delivery, as well as increased 

rates of perinatal and maternal mortality. The incidence 

of birth defects increases significantly in the forties— 

a 40-year-old woman has 3 times the chance of giving 

birth to a baby with a chromosomal defect that a 35- 

year-old has, and a 45-year-old has 10 times this risk. 

Women 40 and over tend to undergo more intensive 

medical testing during pregnancy and have higher ce¬ 

sarean birthrates compared with women in the 35- 

39 age group. Some investigators, Mansfield among 

them, believe that the higher cesarean rates in women 

over 40 reflect a self-fulfilling prophecy: obstetricians 
have come to expect more complications in their older 

pregnant patients and are therefore more cautious in 

their medical management of these patients. 

Older parents—making the adjustment 
Considering the medical risks of older childbearing says 

nothing about the economic and social adjustments 

required in child rearing. Older parents may be less 

flexible emotionally than younger ones and have less 

physical stamina for dealing with the almost constant 

demands of a new infant. Such demands may strain 

the marital relationship, especially if there are other 

children from an earlier marriage. The requirements of 

parenting may also conflict with the older mother’s ca¬ 

reer goals, perhaps requiring her to choose part-time 
employment over a full-time commitment to her work. 

Other matters that older prospective parents must 

weigh include financial obligations such as the cost of 
college. These may come due just when they would 

be likely to wind down their careers or even retire. 

Older parents may have to deal with their own elderly 
parents’ health needs at a time when their children are 

still young and have many needs of their own. 
Notwithstanding the above considerations, later life 

may be the perfect time for some couples to have 

a child. Having waited longer to become parents, 
they may be more willing to make the sacrifices—of 

both time and money—that parenthood often involves. 

Other advantages favoring older parents-to-be include 

increased maturity, greater financial security, and high 
motivation to be parents. Such factors may help older 

couples to savor the joy of parenthood more than 

younger couples and to cope more effectively with the 
problems that parenting almost inevitably entails. 

In the final analysis, from a strictly medical point of 

view, the great majority of women over 35, and even 
those over 40, can have a safe and successful preg¬ 
nancy. Certainly the odds favor the older patient and 

her baby, especially if she is in good health. 
Copyright © 1990 by Encyclopedia Britannica, Inc. 
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disaster medical assistance 91-270, 
II. 269 

American Sign Language, or ASL 89-90 
American Society of Plastic and 

Reconstructive Surgeons, Inc., or 
ASPRS 

plastic surgery (special report) 91-406 
silicone-gel controversy 90-276 

American Therapeutics (co., U.S.) 
generic-drug scandal 91-279 

American Veterinary Medical Association 
89-413 

Ames Research Center (U.S.) 
medical uses of space technology 

91-149 
Amgen Inc. (U.S.) 

Epogen patent (special report) 91-248 
amino acid 

rhinovirus structure 91-258 
aminopterin 

leukemia treatment 91-92 
spina-bifida causation 91-371 

Amish 89-294, II. 
polio epidemics 91-15, il. 16 

amine 
asthma research 91-256 

amitriptyline, or Elavil 
interstitial-cystitis treatment 91-415 
sleep-disorders treatment 91-391 

ammonia 89-370 
ammonium lactate, or Lac-Hydrin 

psoriasis treatment 90-403 
ammonium sulfate 

acupuncture treatment 91-112 
amniocentesis 90-329 

older women 91-480 
“Oxford English Dictionary" inclusion 

(special report) 91-267 
sickle-cell disease 91-384 

amoxicillin, or Augmentin 89-338 
amphetamine 

narcolepsy treatment 89-438 
amphotericin B, or Fungizone (drug) 

91-244 
ampicillin, or Unasyn 

infectious disease treatment 89-338 
amputation 89-65, 387, 415 

childhood cancer 91-98, il. 101 
amyloid 89-195, ils. 190, 192 
amyloid beta protein 

Alzheimer's disease 90-331; 89-195 
ANA: see American Narcolepsy 

Association 
anabolic steroid 

athletic use 90-407; 89-253, il. 254 
Anafranil (drug): see clomipramine 
anal intercourse, or anal sex 89-63 

anal phase 
compulsive shopping (special report) 

91-345 
analgesic, or painkiller 89-270 

athletes’ use 90-412 
herniated disk treatment 90-429 
sickle-cell disease treatment 91-387 

anaphylaxis, or anaphylactic shock 
treatment 90-472 

Anastasi, Anne 89-279 
Anderson, James W. 90-418 
Anderson, John F. 89-162 
Anderson, W. French 91-306; 90-332, 

il. 331 
androgen 89-254 

prostate-cancer role 91-413 
android obesity, or apple-shaped obesity: 

see central obesity 
ANDS: see alternative nicotine-delivery 

systems 
anemia 90-389 

erythropoietin treatment (special report) 
91-312 

sickle-cell disease 91-386 
vitiligo association 91-435 
zidovudine side effects 91-243 

anencephaly 89-349 
neural tube defects 91-371 

anesthesia 89-375 
natural childbirth 91-358 

Anfinsen, Christian B. 89-169 
angel dust: see phencyclidine 
Angelman's syndrome 

chromosome 15 association 91-307 
Anger, Benjamin il. 89-112 
angina pectoris 89-328 
angioedema 90-472 
angiogenesis 90-340, il. 
angiogenic factor 90-341 
angiogenin 90-341 
angiography 89-392, il. 

cardiac catheterization 90-468 
angioplasty 89-394, il. 329 

see also percutaneous transluminal 
coronary angioplasty 

angiotensin I 
hypertension role 91-332 

angiotensin II 
hypertension role 91-332 

angiotensin converting enzyme inhibitor: 
see ACE inhibitor 

animal 89-304 
biomedical patents (special report) 

91-252 
ethics of genetics research (special 

report) 91-309 
influenza 91-419 
lead-poisoning research (special report) 

91-289 
sickle-cell disease research 91-388 
unusual therapies for pets 91-108 
see also transgenic animal 

Animal Behavior Society (U.S.) 
behavioral consultants 91-122 

animal behaviorist 
veterinary medicine 91-117 

animal experimentation 89-171, il. 170 
animal-rights concerns 90-414, il. 
see also individual animals by name 

animal welfare 90-413 
anisakis 

parasitic infections 90-357 
Anitschkow, N. N. 89-18 
“Annals of Internal Medicine" (journ., U.S.) 

89-344 
sudden unexplained death syndrome 

(special report) 89-288 
Annas, George J. 

"Legal Remedies" 90-208 
anniversary reaction 91-347 
“Anniversary Reactions: Not Just 

Coincidence" (McDaniel) 91-347 
annulus fibrosis 

herniated disk 90-427 
anorexia nervosa 89-255 

description and treatment 91-280 
anorexigenic 

“Oxford English Dictionary" inclusion 
(special report) 91-267 

anosmia 
smell dysfunction (special report) 

89-332 
Antabuse: see Disulfiram 
antacid 90-432 
Antarctica 90-122 
anterior pituitary 

hormones 91-42 
anthracyclines 

cancer treatment 91-103 
anti-inflammatory drug 

herniated disk treatment 90-429 
antibiotic 89-338 

gastrointestinal disorders 90-325 
gum-disease treatment 90-448 
home health care 90-350 
influenza treatment 91-421 
laboratory medicine 90-388 
oil-folliculitis treatment 91-433 

pressure-sore treatment 90-456 
antibody, or immunoglobulin 89-272, 111 

beta cells 90-284 
blood-bank analysis 90-389 
chronic fatigue syndrome (special 

report) 89-346 
common cold 91-259 
HIV infection 90-253 
influenza 91-418 
see also monoclonal antibody 

anticancer drug 
toxic exposure during fetal development 

(special report) 89-403 
anticancer gene: see antioncogene 
anticholinergic (drug) 

asthma treatment 91-257 
Parkinson's treatment 91-235 

anticoagulant drug 
drug circulation 90-433 

antidepressant 89-428, 438 
senior citizens 90-252 

antidiuretic hormone: see vasopressin 
antiepileptic drug 

children’s treatment 91-371 
Antietam, Battle of 89-71 
antigen 89-272 

Epstein-Barr viral infections (special 
report) 89-347 

antigenic drift 
influenza role 91-418 

antigenic shift 
influenza role 91-418 

antihistamine 90-261, 434 
influenza treatment 91-421 

antihypertensive drug 
hypertension treatment 91-334 

antimetabolite 
cancer chemotherapy (special report) 

90- 278 
antinuclear antibody 89-449 

Sjogren's syndrome 91-461 
antioncogene, or anticancer gene 

cancer research 90-276; 89-284 
genetics research 91-307; 90-331 

antipsychotic drug 
schizophrenia treatment 91-340 

antirhinovirus drug 
common-cold treatment 91-260 

antisalivary duct antibody 
Sjogren’s syndrome 91-462 

antiserotonergic drug 
migraine treatment 91-321 

antiserum 89-446 
antitoxin 89-446 
antivenin, or antivenom 89-446 
antiviral drug 90-358 
anxiety 89-398 

emotional effects of skin disorders 
(special report) 89-389 

pregnancy risks (special report) 89-405 
Stendhal syndrome 91-180 
traumatized children (special report) 

89-316 
anxiolytic drug 89-268 
AOAC (U.S.): see Association of Official 

Analytical Chemists 
aortic valve 

heart murmurs 91-450 
stenosis treatment 91-324 

APA: see American Psychiatric Association 
APDIM: see Association of Program 

Directors in Internal Medicine 
Apgar score 

pregnancy and older women 91-480 
aphakia 

UV radiation 90-320 
aphasia 89-154 
aplastic anemia 

fifth-disease association 91-374 
aplastic episode 

sickle-cell disease 91-386 
apnea 

sleep disorders 91-390 
appetite 89-463 
apple 89-28 
appliance 90-477 

electromagnetic fields (special report) 
91- 299 

APUD cell 
peptide-hormone secretion 91-51 

Arber, Werner 90-39 
ARC: see persistent generalized 

lymphadenopathy 
ARDS: see adult respiratory distress 

syndrome 
argon fluoride excimer laser 89-310, il. 
Argonne National Laboratory (III., U.S.) 

89-284 
arildone 

common-cold treatment 91-260 
Aristotle 89-8, 87, il. 8 
Arizona (state, U.S.) 89-444 

allergies in the Southwest (special 
report) 89-274 

cocaine seizures 90-302 
Arkansas (state, U.S.) 89-444 
Armed Forces Institute of Pathology, or 

AFIP 89-82 



Armenia 90-289 
arnica 

veterinary homeopathy/'/. 91-115 
Aronson, Miriam K. 

"Understanding Alzheimer's Disease" 
89-204 

arrhythmia 
drug treatment 91-274 
sudden unexplained death syndrome 

(special report) 89-288 
arsenic 

homeopathic treatment 91-114 
art 

Stendhal syndrome 91-176 
arteriography, coronary: see coronary 

arteriography 
artery 90-340; 89-397 
Arthritis and Rheumatic Diseases 89-270 

falls and the elderly 91-237 
Jackson Laboratory research (special 

report) 91-316 
scleroderma 89-447 
Sjogren's syndrome 91-459 

arthroscopy 89-272, 412 
artificial heart 89-407 
artificial insemination 89-455 
artificial joint 90-357 
artificial kidney 89-76 
artificial limb il. 89-76 
artificial tear 

Sjogren's syndrome 91-461 
ARV: see human immunodeficiency virus 
asbestos 90-476; 89-305 

drinking-water contamination (special 
report) 91-295 

ascorbic acid: see vitamin C 
Ashford, Bailey 90-34 
Ashford, Daisy il. 89-40 
Ashland Oil, Inc. (co., U.S.) 89-306 
Asian (racial group) 

melanin production 91-431 
Asian flu 

influenza pandemics 91-418 
Asian sudden death syndrome: see sudden 

unexplained death syndrome 
ASL: see American Sign Language 
asparaginase 

cancer chemotherapy 91-93 
aspartame 

gestational diabetes 91-425 
aspiration, fine needle: see fine needle 

aspiration 
aspirin, or acetylsalicylic acid 89-270, 359, 

410, 449, 460 
drug abuse 90-432 
heart-attack prevention 89-299, 327, 

il. 328 
heart-attack treatment 91-325; 90-339 
influenza and children 91-421 

aspirin-induced asthma 
drug-induced asthmas 91-254 

ASPRS: see American Society of Plastic 
and Reconstructive Surgeons, Inc. 

assassin bug 90-125 
assembly line 

making the workplace work (special 
report) 89-360 

meatpacking industry (special report) 
90- 311 

Association for the Psychophysiological 
Study of Sleep 89-355 

Association of Official Analytical Chemists, 
or AOAC (U.S.) 

food-energy analysis 90-451 
Association of Pathology Chairmen (U.S.) 

autopsy rate 90-392 
Association of Pet Behavior Consultants 

(U.K.) 
behavioral consultants 91-122 

Association of Program Directors in 
Internal Medicine, or APDIM 

resident training 89-341 
Association of Sleep Disorders Centers 

89-355 
Asthma, or reversible airway disease 

91- 253; 90-259 
allergies (special report) 89-274 
camps for children with chronic 

diseases 91-455 
astronaut 89-257 

ocean survival 91-157 
asymptomatic carotid bruit 89-359 
AT-1 Computerized Ataxiameter 

balance disturbance treatment 91-149 

atenolol 91-334 
atherectomy 89-330 
atherosclerosis 89-327 

coronary heart disease 91-325; 90-339; 

89-18 
exercise 90-361 

children and fitness 90-51 
atherosclerotic plaque 

removal techniques 89-328 
laser use 91-151 

athlete 90-407 
ethics of erythropoietin use (special 

report) 91-312 
Athletics Congress (U.S.) 89-480 

Ativan: see lorazepam 
Atkinson, Robert 

“Today's Teenagers—Not So Mixed-Up 
After All" 90-178 

atmosphere 
greenhouse effect 90-120 

atom smasher: see cyclotron 
atopic asthma 

asthma 91-253 
atopy 

allergies in the Southwest (special 
report) 89-275 

atrial natriuretic peptide, or auriculin, or 
atriopeptin 

hormone research 91-50 
atrioventricular node 

electrophysioiogical study 91-326 
sudden unexplained death syndrome 

(special report) 89-288 
attending physician 89-341 
attention deficit disorder, or attention 

deficit disorder with hyperactivity, 
or attention deficit hyperactivity: see 
hyperactivity 

Atwater, Wilbur O. 90-449 
atypical mole: see dysplastic nevus 
audit 

scientific fraud (special report) 90-375 
augmentation mammoplasty 89-385 

patient dissatisfaction (special report) 
91-403 

Augmentin: see amoxicillin 
aura 

migraine headaches 91-320 
auriculin: see atrial natriuretic peptide 
Austen, Jane 89-147 
Australia 90-183, il. 
autism 

child prodigies il. 89-46 
psychiatric diagnosis il. 89-355 

autoantibody 89-273 
Sjogren's syndrome 91-462 

autocrine activity 
hormones 91-44 

autoimmune deficiency syndrome: see 
AIDS 

autoimmune disorder 90-284; 89-447 
Sjogren's syndrome 91-459 

autologous transfusion 
blood-bank storage 90-389 

automated portable test system 
chronobiology research (special report) 

91-397 
automatic behavior 89-435 
automation 

drug-manufacture use 91-275 
AutoMicrobic System 

bacterial-contamination detection 
91-150 

automobile 
accidents and safety 91-230; 90-247 

autopsy, or postmortem examination 
89- 189 

pathology and laboratory medicine 
90- 386 

sudden unexplained death syndrome 
(special report) 89-288 

autoradiograph 
DNA fingerprinting (special report) 

89-376 
autosomal dominant inheritance 89-367 
autosomal recessive inheritance 89-367 
average wholesale price 

prescription drug costs 91-278 
aversive conditioning 90-141 
aviator sunglasses il. 89-452 
Awards and Prizes 90-269; 89-277 
awareness 

anniversary-reactions prevention 
(special report) 91-350 

“Awash in Hormones: The New 
Endocrinology” (Christy) 91-41 

Axelrod, Julius 89-168 
Axid: see nizatidine 
axillary lymph node 

breast-cancer detection 91-77 
axon, or nerve fiber 90-32 

olfactory-system disorders (special 
report) 89-331 

Ayers examining table il. 90-109 
azathioprine, or Imuran 89-406 
azidothymidine, or AZT: see zidovudine 

b 
B lymphocyte, or B cell, or bone-marrow- 

derived lymphocyte 
arthritis 89-272 
childhood cancer 91-94 
chronic fatigue syndrome (special 

report) 89-346 
Baby M 89-351 
backache 89-410 

herniated disk 90-427 
occupational ailment (special report) 

89-361 

bacteria 
artificial-joint infection 90-358 
ethics of genetics research (special 

report) 91-309 
gene-transfer experiment 90-332 
gum disease 90-445 

bacterial infection 
influenza complications 91-421 

bacterial meningitis 
African epidemic 90-294 

bacteriology 89-160 
Bahnson, Henry T. 90-37 
BAL, or British anti-lewisite, or dimercaprol 

lead-poisoning treatment (special report) 
91-291 

balance 
falls among the elderly 91-237, il. 
medical uses of space technology 

91-149 
"Ballad of Reading Gaol, The" (Wilde) 

Wilde's prison experience 90-197 
balloon angioplasty: see percutaneous 

transluminal coronary angioplasty 
balloon atrial septostomy 90-470 
balloon flotation catheter 90-469 
balloon valvuloplasty 90-470 
Baltimore, David 

Jackson Laboratory association (special 
report) 91-313 

research-fraud controversy (special 
report) 90-373, il. 

Bangladesh 
adolescent survey 90-184 
flooding disasters 90-291 
global-warming effect 90-129 

bangungut: see sudden unexplained death 
syndrome 

Bankhead, Tallulah il. 90-114 
Banting, Frederick 

pancreas research 91-42, il. 
barbiturate 89-268 
Barnard, Christiaan N. 

heart transplantation (special report) 
90- 342 

“Barnets arhundrade" (Key): see "Century 
of the Child, The" 

Baron, Roy 
sudden unexplained death syndrome 

(special report) 89-286 
basal-cell carcinoma il. 90-130; 89-467 

sunbathing risk 90-440 
basal ganglia 

obsessive compulsive disorder 90-143 
basal layer 

epidermis 91-431 
basal metabolic rate, or BMR 

middle-age spread 91-471 
baseball, Little League: see Little League 

baseball 
basement membrane 

angiogenesis 90-341 
basophil 90-262 
Bassuk, Ellen 

homeless research (special report) 
89- 262 

Bateman, Roy, Jr. 90-276 
Baulieu, Etienne-Emile 

RU-486 development il. 91-48 
Bausch & Lomb (co., U.S.) 89-451 
Bayes theorem 

medical-decision-aid use (special report) 
91- 367 

Bayview Research Campus (Baltimore, 
Md„ U.S.) 

medical research 90-42 
Bazelon, David L. 

insanity defense (special report) 90-264 
Bedlam, or Bethlehem Royal Hospital, or 

Hospital of St. Mary of Bethlehem 
(London, U.K.) 

eponyms 90-116 
bedsore: see pressure sore 
Beef Trust 

meatpacking industry (special report) 
90- 312 

Beerbohm, Max il. 90-197 
behavior, human 

compulsions and obsessions 90-136 
behavior therapy, or behavior modification 

liquid very low-calorie diets 91-353 
mental-illness treatment 91-339 
obsessive compulsive disorder 90-141 
urinary-incontinence treatment 91-237 

behavioral consultant 
unusual therapies for pets 91-122 

behavioral genetics 
Jackson Laboratory research (special 

report) 91-315 
Behget’s syndrome 90-322 
Beirut (Leb.) il. 90-88; 89-75 
Bell, Alexander Graham 89-91 

smell function (special report) 89-335 
Bell, Charles il. 90-110 
Belladenal, or Bellergal: see phenobarbital 
belt, safety: see safety belt 
Belzer, Folkert O. 91-411 
Benacerraf, Baruj 91-316 
Benderly, Beryl Lieff 89-86 

Armenia/birth 
Bengtson, Ida A. il. 89-162 
benzene 89-305 

Perrier contamination (special report) 
91-294 

benzodiazepine 89-268 
insomnia treatment 91-391 

benztropine mesylate, or Cogentin (drug) 
91-235 

Berkowitz, Deborah 
worker safety (special report) 90-315 

Bermuda grass 
allergies in the Southwest (special 

report) 89-275 
Best, Charles 

pancreas research 91-42, il. 
beta2-adrenergic agonist 

asthma treatment 91-257 
beta blocker, or beta-adrenergic blocking 

agent 
athletes' use 90-412 
drug-induced asthmas 91-254 
hypertension treatment 91-334 
migraine treatment 91-320 

beta carotene 89-295 
tanning pill 90-444 

beta cell 
diabetes 90-284 

beta-endorphin 89-480 
beta-lactamase 89-338 
Bethlehem Royal Hospital (London, U.K.): 

see Bedlam 
Bettelheim, Bruno il. 90-177 

“Letting Children Be Children . . . While 
They Can" 90-166 

Beuf, Ann Hill 
psychosocial effects of skin disease 

(special report) 89-389 
Bevan, Aneurin 

Harley Street conflict 91-69 
Beyle, Marie-Henri: see Stendhal 
bicycle: see cycling 
bifocal lens 

contact-lens innovation 90-319 
bikini condom 90-273 
bilateral pulmonary fibrosis 

lung-transplant cause 91-410 
bile, or gall 89-17 
bile acid 

gallstone-treatment research 90-323 
bile-acid sequestrant 89-29 
bile duct 

primary sclerosing cholangitis 90-325 
biliary atresia 

liver-transplant cause 91-408 
bilirubin 

qestational-diabetes complications 
91-424 

Billings, John Shaw 89-174 
Johns Hopkins Hospital 90-27, il. 26 

Binet, Alfred 89-440 
Binet-Simon Scale 89-440 
binge eating 

bulimia nervosa 91-281 
bioavailability 89-459 
bioequivalence study 

generic-drug testing 91-279 
bioethics: see medical ethics 
biofeedback 89-257, 394 

constipation treatment 90-323 
stress-incontinence treatment 91-236 

biologic contaminant 
indoor pollution 90-476 

biological response modifier 
metastatic tumors 90-406 

biological rhythm 
chronobiology (special report) 91-394 
melatonin's role 91-55 

biology 
schizophrenia role 91-340 

biomedical patent 91-248 
“Biomedical Patents: Profits and Pitfalls" 

(Andrews) 91-248 
biophysical profile, or BPP 

pregnancy and older women 91-480 
biopsy 

cancer diagnosis 91-101 
breast 91-76 
cervix 91-465 
prostate gland 91-412 

heart-transplant recipient (special report) 
90- 344 

Sjogren's syndrome 91-461 
biotechnology 89-170, 183 

biomedical patents (special report) 
91- 251 

FDA regulation 91-276 
property rights of body parts 90-208 

biotinidase deficiency 
neonatal screening 90-394 

bipolar disorder, or manic-depressive 
illness 89-278, 353 

birth: see Obstetrics and Gynecology 
birth center 

childbirth alternatives 91-358, il. 359 
Birth Control 90-270 
birth control pill: see oral contraceptive 
birth defect, or congenital disorder 89-131 

cardiac catheterization 90-470 
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birth/Cancer 
gestational diabetes 91-424 
heart murmurs 91-450 
maternal drug use 90-303 
nutrition during pregnancy 91-447 
pregnancy and older women 91-479 
retinoid use 90-403 
syphilis 90-356 
toxic exposures during pregnancy 

(special report) 89-401 
birth weight 

cesarean-delivery link 91-356 
infant-mortality role 91-445 
pregnancy and older women 91-480 
premature infants 90-395; 89-374 

birthrate 
long-term-care effects 91-164 

bisexuality 89-461 
bisphosphonate, or diphosphonate 

osteoporosis prevention and treatment 
91-364 

bitter (taste) 
taste disorders 90-461 

Bittner, John 91-316 
Bizio, Bartolomeo 90-112 
Black, Sir James 90-269 
black American, or African American 

89-55, 280, 374 
children 

lead poisoning (special report) 91-288 
homelessness (special report) 89-261 
obesity among women 91-353 
sickle-cell disease 91-383 

ethics of genetic prediction (special 
report) 91-311 

skin and hair problems 91-431 
smoking-related diseases 90-67 
syphilis incidence 90-356 

Black Death 
influenza pandemics 91-418 

black market 
steroids 90-410 

blackout: see memory lapse 
bladder, urinary: see urinary bladder 
bladder neck suspension 

stress-incontinence treatment 91-236 
Blaese, R. Michael 91-306; 90-332, il. 331 
Blaikie, Ann 89-125 
Blalock, Alfred 90-36 
blanket 

medical uses of space technology 
91-157, il. 

bleaching 
dentistry 91-261, ils. 261 
postinflammatory-hyperpigmentation 

treatment 91-435 
bleeding, or hemorrhage 89-66 

camps for children with hemophilia 
91-457 

kidney-stone symptoms 91-428 
pregnancy and older women 91-479 
racehorse lungs 90-414 

bleeding ulcer 89-77 
blepharoplasty il. 89-385 
Bliatout, Bruce Thowpaou 

sudden unexplained death syndrome 
(special report) 89-287 

blindness 89-138 
angiogenesis research 90-341 

Bliss, Eleanor A. 90-38 
blood 89-459 

cholesterol 91-327 
DNA fingerprinting (special report) 

89-376 
nutrition during pregnancy 91-446 
oat-bran effects 90-418 

blood analysis, or blood test 89-282, 336, 
412, 449, il. 55 

chronobiology experiments (special 
report) 91-396 

food allergy 90-473 
gestational diabetes 91-423 
HTLV-I antibodies 90-357 
laboratory medicine 90-388 

blood bank 90-389 
blood boosting: see blood doping 
blood-brain barrier 

antihistamines 90-261 
children and lead poisoning (special 

report) 91-287 
blood clotting: see thrombosis 
blood doping, or blood boosting, or blood 

packing, or induced erythrocythemia 
athletes 90-412 

ethics of gene therapy (special report) 
91-312 

blood lead level 
lead poisoning in children (special 

report) 91-287 
blood sugar 

diabetes 90-283 
blood test: see blood analysis 
blood transfusion: see transfusion 
blood vessels 89-417 

hypertension role 91-333 
migraine role 91-320 
see also Heart and Blood Vessel 

Diseases 
Blow, David M. 89-280 
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blue baby 
heart surgery 90-36 

blue light 89-452 
retinal damage 90-320 

Blumberg, Baruch S. 89-168 
blunted motivation 

schizophrenia treatment 91-340 
boating 

accidents and safety 90-250 
Boden, Edward 

"Healing Pooch and Puss—from Angst 
to Ulcers" 91-108 

Bodmer, Sir Walter 89-314 
body, human 

body-parts selling 90-210 
body fat 89-384 

children and fitness 91-377; 90-52 
cold-water-immersion role 91-468 
geriatrics 90-464 
middle-age spread 91-471 
nutrition during pregnancy 91-446 

body heat, or body temperature 89-427 
temperature-pill treatment 91-148 

body image 
heart-transplant recipient (special report) 

90- 346 
body mass index unit 

body-weight guidelines 91-351 
body weight 90-170 

hypertension role 91-335 
middle-age spread 91-472 
nutrition during pregnancy 91-446 
obesity 91-351 
see also birth weight 

bodybuilding 
steroid use 89-254 

Bojaxhiu, Agnes Gonxha: see Mother 
Teresa 

bomb calorimeter 
energy measurement 90-450 

bonding 89-472 
bone 89-258, 400, 408 

osteoporosis 91-362 
pressure sore 90-453 

bone marrow 
breast-cancer detection 91-87; 90-387 
childhood cancer 91-92, il. 94 
transplantation 91-96, il. 96; 89-408 

gene therapy 91-306 
bone-marrow derived lymphocyte: see B 

lymphocyte 
bone mineral density 

chronobiology experiments (special 
report) 91-397 

Bonet, Juan Pablo 89-88 
Bonsack cigarette-rolling machine 90-62 
Boothby, Neil il. 90-90 
Borchelt, Peter 91-117 
Borrelia burgdorferi 89-340 
Boston (Mass., U.S.) 89-74 
Boston Marathon 89-475, il. 477 
Botticelli 

Stendhal syndrome 91-182 
bottled drinking water 

safe drinking water (special report) 
91- 293 

Bourj al-Barajneh (area, Beirut, Leb.) 
health care 90-87 

Bouvia, Elizabeth il. 90-210 
bovine spongiform encephalopathy, 

or BSE 
scrapie link 90-415 

“Boy Who Couldn't Stop Washing, The” 
(Rapoport) 

excerpts 90-135 
BPD: see bronchopulmonary dysplasia 
braces: see orthodontics 
brachial artery 

cardiac catheterization 90-468 
Bracton, Henry de 

insanity defense (special report) 90-263 
bradykinin 

common-cold research 91-260 
brain 89-391, 409, 441 

bicycling injuries 90-248 
children and lead poisoning (special 

report) 91-287 
hormone production 91-51, il. 
research 

chronobiology experiments (special 
report) 91-396 

neurological research 90-377; 89-357 
schizophrenia 91-340 

brain death 89-349 
brain diseases and disorders 89-129, 268 

Alzheimer's disease effects 89-186, ils. 
192, 195, 196 

cancer 
childhood 91-99 

delusions causation 91-440 
obsessive compulsive disorder 90-143 
smell disorders (special report) 89-331 

brain grafting, or brain transplantation 
89-193 

brain mapping 
EEG research 90-378, il. 

brain stem 89-349 
bran 89-423 

Brassica 
taste disorders 90-461 

Brazil 89-307 
Breal, Michel 89-142 
breast, or mammary gland 89-296, 

385, 399 
cancer 91-71, il. 73; 90-274; 89-280 

alcohol consumption 90-14 
diagnostic research il. 90-387 
estrogen therapy 91-363 
hormone replacement therapy 91-361 
Jackson Laboratory research (special 

report) 91-316 
Mormon population 91-198 
nm23 gene's role 91-307 
obesity's role 91-351 
oral-contraceptive use 90-270 
surgical treatment 91-399 

"Breast Cancer in Perspective" (Ferguson) 
91-71 

breast feeding 
gestational diabetes 91-426 

breath analysis 
drunk-driving test 89-251 

breathing 
asthma 91-253 
cold-water-immersion effects 91-467 

breeding 
ethics of genetics research (special 

report) 91-309 
Jackson Laboratory research (special 

report) 91-315 
Breuning, Stephen 

scientific fraud (special report) 90-374 
brigadista 90-92 

Nicaraguan health care 
British anti-lewisite: see BAL 
British bulldog 

inbreeding 91-123, il. 122 
"British Journal of Statistical Psychology" 

(journ., U K.) 
scientific fraud (special report) 90-372 

"British Medical Journal" (journ., u.K.) 
electromagnetic fields (special report) 

91-303 
Harley Street survey 91-59 

Britt, Jenks 89-413 
Britten, Stewart 90-92 
Brodel, Max 89-113, il. 112 
Brodeur, Paul 

electromagnetic fields (special report) 
91-303 

Brody, Elaine M. 
"Women in the Middle” 91-160 

Broelsch, Christoph 91-408 
bromine-80m 89-284 
bromocriptine, or Parlodel (drug) 

hyperprolactinemia treatment 91-52 
Parkinson's disease treatment 91-235 

Brompton cocktail 
eponyms 90-116 

bronchial asthma 
airways 91-253 

bronchodilator 
asthma treatment 91-257; 90-262 

bronchopulmonary dysplasia, or BPD 
neonatal disorders 90-394 

bronchospasm 89-397 
asthma attacks 91-253 

Broom, Donald 90-414 
Broussais, Frangois-Joseph-Victor 91-32 

Brown, Michael S. 89-19 
Brown, Thomas R. 90-34 
brown spot 89-466 
Browning, Robert 89-6 
Bruch, Hilde 91-282 
brushing (dental) 90-447 
BSE: see bovine spongiform 

encephalopathy 
buccal gland, or maxillary parotid gland, or 

venom gland 89-443 
Buffalo Creek (W.Va., U.S.) 

traumatized children of disaster (special 
report) 89-318 

building 
Armenian earthquake 90-290 
earthquake hazards (special report) 

90- 297 
building material: see construction material 
bulimia 89-255 

description 91-280 
Bunnell, Sterling 89-78 
Buono, Victor 89-14 
burakumin 

Japanese employment patterns 90-165 
Bureau of Labor Statistics (U.S.) 89-304 
Burkitt, Denis 89-423 
Burkitt's lymphoma 89-278 
burn 90-250 

medical uses of space technology 
91- 150 

Burt, Sir Cyril 
scientific fraud (special report) 90-371 

Burundi 
ethnic-violence casualties 90-293 

butyrophenone 
delusions treatment 91-440 

Byron, Lord 89-11 

c 

CA 125 (protein) 89-283 
CAD/CAM: see computer-assisted design/ 

computer-assisted manufacture 
cadaver 

organ transplants 91-410 
CADI: see computer-assisted dental 

imaging 
cafe-au-lait spots 

neurofibromatosis 90-329, il. 
caffeine 

pregnancy risks (special report) 89-405 
nutrition 91-448 

calcitonin 89-258 
osteoporosis prevention 91-363 

calcium 89-252, 258, 370, 400 
bone loss 

chronobiology experiments (special 
report) 91-398 

diet and pregnancy 91-447 
heart-murmur role 91-450 
kidney-stone formation 91-428 
parathyroid gland's role 91-45 

calcium channel blocker 
hypertension treatment 91-334 
migraine treatment 91-321 
stroke treatment 90-377 

calcium disodium EDTA, or CaNaEDTA 
lead-poisoning treatment (special report) 

91-291 
calcium oxalate 

kidney-stone composition 91-427 
Calcutta (India) 89-134 

Mother Teresa's orphans 89-121, ils. 
120-141 

California (state, U.S.) 89-444 
cigarette tax 90-77 
cocaine seizures 90-302 
earthquake preparations (special report) 

90- 295 
California at Los Angeles, University of, or 

UCLA (U.S.) 89-284, 414 
HIV infection in hospital workers 91-402 
selling of body parts 90-210 

Calmette, Albert 89-180 
Caine, R. Y. 89-406 
calorie 90-449 

liquid very low-calorie diets 91-352 
middle-age spread 91-473 
nutrition during pregnancy 91-446 
sickle-cell-disease role 91-387 

CAM: see computer-assisted design/ 
computer-assisted manufacture 

Camel cigarette 90-62 
camp, residential: see residential camp 
Campylobacter pylori 

gastritis 90-325, il. 326 
Canada 

drug use in sports 90-407 
CaNaEDTA: see calcium disodium EDTA 
cancellous bone 

osteoporosis 91-362 
Cancer 90-273; 89-280 

alcohol consumption 90-14 
causative agents 

diethylstilbestrol exposure (special 
report) 89-401 

drinking-water contamination (special 
report) 91-297 

electromagnetic fields (special report) 
91- 301 

genes 91-307 
high-fat diets 89-296 
indoor air pollution 90-475 
obesity 91-351 
occupational hazards 90-307 
oral-contraceptive studies 90-270 
smoking 90-60 
UVB exposure 90-130 

children 91-90; 90-397 
summer camps 91-456 

dentistry 91-264 
detection (special report) 91-250 
dogs 89-415 
ethics of gene therapy (special report) 

91-312 
home-care treatment 90-351 
hormone secretion 91-53 
Mormons 91-196 
occurrence il. 89-282 

prostate gland 91-412 
skin 91-436; 89-467 
uterine cervix 91-463 

orphan diseases 89-365 
research 90-270; 89-279 

antioncogenes 90-331 
gene mapping 89-314 
Jackson Laboratory research (special 

report) 91-314 
National Institutes of Health 89-164 

treatment 
chemotherapy (special report) 90-277 
laetrile controversy 90-217 
reconstructive surgery 89-387 

see also individual types of cancer, e.g.. 
melanoma 



“Cancer Chemotherapy: Chance and 
Design" (Chilcote) 90-277 

candidiasis, or thrush 89-56, 291 
fluconazole treatment 91-244, 274 

canine distemper 
seal epidemic 90-415 

canine osteosarcoma 89-415 
canthaxanthin 

tanning pill 90-444 
canyon 

rhinovirus structure 91-259 
cap, or crown (dental) 

computer applications 90-281, it. 
capillary 

circulatory system 90-340 
captan 

EPA restrictions 90-310 
CAQGM: see Certificate of Added 

Qualifications in Geriatric Medicine 
Caravaggio 

Stendhal syndrome 91-185, il. 186 
carbamazepine, or Tegretol (drug) 91-323 
carbamide peroxide 

dental bleaching 91-261 
carbidopa 

Parkinson's disease treatment 91-235 
carbohydrate 89-477 

calorie calculation 90-452 
diabetic diet 90-285 
gestational-diabetes role 91-425 

carbohydrate loading 89-477 
carbon 89-307 
carbon dioxide 

atmospheric increase 90-120 
laser surgery 91-262; il. 89-292 

carbon monoxide 90-477 
carcinogen 89-305 

indoor air pollution 90-475 
safe drinking water (special report) 

91-293 
carcinogenesis 

genes' role 91-307 
carcinoid tumor 

hot flashes 90-457 
carcinoma 89-467 

breast cancer 91-71 
prostate gland 91-412 
UVB damage 90-131 
see also basal-cell carcinoma; 

squamous cell carcinoma 
carcinoma in situ 

Pap smear 91-463 
cardiac arrest 

exercise cases 90-438 
sudden unexplained death syndrome 

(special report) 89-288 
cardiac arrhythmia 

sudden cardiac death 91-325 
cardiac asthma 

asthma 91-255 
cardiac auscultation 

heart murmurs 91-449 
cardiac catheterization 90-467 

heart-attack assessment 91-324; 
90-339 

cardiac output 
measurement techniques 90-468 

cardiomyopathy 
heart and blood vessel disease 91-326 

cardiopulmonary resuscitation, or CPR 
development 90-37 

cardiovascular disease, or CVD 
heart and blood vessels 91-324 
hormone-therapy complications 91-413 

cardiovascular system: see Heart and 
Blood Vessel Diseases; and parts of 
the system, e g., heart 

care partner, or care giver 90-352 
long-term care and women 91-160 

caricature 
irreverence toward medicine 91-22 

caries, dental: see tooth decay 
Carlsbad (city, N.Mex., U.S.) 

chronobiology experiments (special 
report) 91-395 

carotid endarterectomy 89-359, 410 
carpal tunnel syndrome 

slaughterhouse worker (special report) 
90-311 

carrier screening 
ethics of genetic prediction (special 

report) 91-310 
hereditary-disease screening 90-328 

Carrion, Daniel 90-114 
cartoon 

irreverence toward medicine 91-22 
cary, dental: see tooth decay 
case history 

veterinary medicine 91-113 
Castaic Dam (Calif., U.S.) 

earthquake threat (special report) 
90-298 

cat 
animal-behavior treatment 91-120 
feline diseases 89-413 
obesity 90-412 

cat allergen 
immunotherapy 90-262 

CAT scan: see computerized axial 
tomography 

cataplexy 89-435 
cataract 

ultraviolet-radiation damage 90-319- 
89- 451 

vision testing of children 91-372 
cathepsin D 

breast-cancer detection 91-88 
catheter 89-394 

blocked-artery treatment 89-328, il. 329 
gallstone treatment 90-324 
stroke-treatment research 90-377 
urinary-incontinence treatment 91-236 
see also cardiac catheterization 

Catholic Social Welfare 89-125 
cattle 

bovine spongiform encephalopathy 
90- 415 

hormone-use controversy 90-18 
meatpacking industry (special report) 

90-311 
Caucasian (racial group) 

melanin production 91-431 
melanoma risk 90-405 

caudate nucleus 89-357 
cautery 

cervical-cancer treatment 91-465 
cave 

chronobiology experiments (special 
report) 91-395, il. 396 

cave-in 90-307 
cavitron 

cancer treatment 91-99 
cavity (dental): see tooth decay 
Cawthorne, Sir Terence 90-202 
CCK: see cholecystokinin 
CCSG: see Children's Cancer Study Group 
CD4 (protein) 

HIV infection 90-254 
CDC: see Centers for Disease Control 
Cech, Thomas R. 90-269 
cefaclor, or Ceclor 89-338 
cefadroxil, or Duricef 89-338 
cefotaxime 89-338 
ceftizoxime 89-338 
ceftriaxone 89-338 

gonorrhea and syphilis treatment 
90- 356 

celiac disease, or gluten-sensitive 
enteropathy 

food hypersensitivity 9Q-474 
cell 89-16 

electromagnetic-field research (special 
report) 91-302 

HIV infection 90-257 
hormone role 91-42 
stroke damage 90-377 
tissue-culture studies 90-33 

cell line 
FDA investigation 91-276 
HeLa cell culture 90-33 
ownership controversy 90-208 

Centenary Symposium 89-185 
Center for Health Policy Research and 

Education (Durham, N.C., U.S.) 
mammogram study 89-280 

Center for Law and Education (Mass., U.S) 
homeless children study (special report) 

89-265 
Center for Population Studies 89-400 
Centers for Disease Control, or CDC 

(Atlanta, Ga., U.S.) 
AIDS 91-241; 89-52 
blood lead levels in children (special 

report) 91-287 
chronic fatigue syndrome (special 

report) 89-345 
dental risks and protection measures 

89-291 
infectious diseases 90-354 
mammogram survey 90-274 
pertussis occurrence 91-375 
refugee mortality statistics 91-130 
Salmonella occurrence 89-296 
sudden unexplained death syndrome 

(special report) 89-286 
centimorgan 

genetic mapping 91-304 
central nervous system, or CNS 89-391 

effects of 
alcohol 90-433 
electromagnetic fields (special report) 

91- 300 
HIV infection 90-379 
lead poisoning in children (special 

report) 91-287 
hormone production 91-51 

central obesity, or android obesity, or 
apple-shaped obesity, or potbelly 

middle-age spread 91-473 
"Century of the Child, The," or “Barnets 

arhundrade" (Key) 
childhood 90-166 

cephalexin, or Keflex 89-338 
cephalopelvic disproportion 

gestational-diabetes complications 
91-424 

cephalosporin 89-338 
ceramic ware 90-310 
cerebral atherosclerosis 89-186 
cerebral blood flow 

headache research 91-320, il. 321 
cerebral palsy 89-140 
certificate, death: see death certificate 
Certificate of Added Qualifications in 

Geriatric Medicine, or CAQGM 
geriatrics education 90-360 

cervical cancer 
Pap smear 91-463 

cervical cap 90-272 
cervical intraepithelial neoplasia, or CIN 

Pap smear 91-465 
cervical venous hum 

heart murmurs 91-452 
cervix, or uterine cervix 

cancer 
detection 91-463, il. 464; 90-386 
Mormons 91-196 

cesarean section il. 90-104 
gestational diabetes 91-424 
pregnancy and older women 91-479 
United States increase 91-355 

cesium-137 89-307 
Cetiedil 

sickle-cell-disease treatment 91-388 
CF: see cystic fibrosis 
CFC: see fluorocarbon 
CFTCR: see cystic fibrosis transmembrane 

conductance regulator 
CGA: see comprehensive geriatric 

assessment 
Chabner, Bruce A. 90-275 
Chagas' disease 

global-warming effect 90-125 
chair 

childbirth 91-359 
occupational ergonomics (special report) 

89-362, il. 
Charcot, Jean-Martin il. 90-111 
Charles F. Kettering Prize: see Ketterinq 

Prize 
Charles S. Mott Prize: see Mott Prize 
Charleston (S.C., U.S.) 

Hurricane Hugo's impact 91-269 
Chaucer, Geoffrey 89-10 
CHD: see coronary heart disease 
chelating agent 

lead-poisoning treatment (special report) 
91-291 

cheliosis 
Sjogen's syndrome 91-459 

chemical bond 
calorie use 90-449 

chemical industry 
air pollution 90-308 

chemical peel 89-469 
chemical warfare 

Iran-lraq war 90-93 
chemicals 

safe drinking water (special report) 
91-294 

chemistry, clinical: see clinical chemistry 
chemotherapy 89-415 

camps for children with chronic 
diseases 91-456 

cancer treatment 90-275, 277; 89-281 
breast 91-86 
childhood 91-92, il. 102 

dentistry 91-264 
medical uses of space technology 

91-155 
melanoma treatment 90-406 
ONCOCIN treatment (special report) 

91-367 
periodontitis 90-447 
sickle-cell-disease treatment 91-388 
taste perception 90-462 

chenodeoxycholic acid, or chenic acid, or 
Chenix, or chenodiol 

gallstone treatment 90-323 
Chicago (III., U.S.) 

homeless families (special report) 
89- 261 

meatpacking industry (special report) 
90- 312 

Chicago, University of (III., U.S.) 
liver transplantation 91-408 

chicken 
myopia research 90-317, il. 
Salmonella 90-17; 89-295 

chickenpox, or varicella 89-372 
cancer association 91-95 

chilblains 89-68 
child 

affective issues 
children who survive disaster (special 

report) 89-316 
mourning (special report) 91-348 
pediatric research 90-392 
prodigies 89-34 
public health in war zones 90-83 
refugees 91-131 
sibling rivalry 90-423 

injuries 
dentistry 91-263 

Cancer/cholecystokinin 
farm accidents 90-306 
safety issues 91-230; 90-249 
sports 89-396 

nutrition 
cholesterol levels 89-23 
food allergy 90-472 
obesity study 89-298 

physical fitness 91-377; 90-44 
physical-development trends 90-170 
physical education 89-378 
running marathons 89-475 
sports activity 89-398 

social issues 
Calcutta's sick and poor 89-123, 134 
homelessness 89-261 
modern childhood 90-166 

see also child abuse; childhood diseases 
and disorders; infancy 

child abandonment: see abandoned 
children 

child abuse, or child maltreatment 89-370 
compulsive-shopping cause (special 

report) 91-345 
teenage pregnancy 90-174 
traumatized children (special report) 

89- 319 
"Child Prodigies: Straddling Two Worlds" 

(Feldman and Goldsmith) 89-32 
child-resistant container 

poisoning prevention 91-233, il. 234 
senior citizens 90-465 

childbirth: see Obstetrics and Gynecology 
“Childbirth Without Fear" (Read) 

natural childbirth 91-358 
childhood diseases and disorders 

adenosine deaminase deficiency 91-306 
AIDS 89-54 

zidovudine treatment 91-243, 275 
asthma 91-254 
cancer 91-90 

electromagnetic-field association 
(special report) 91-299 

Down syndrome (special report) 90-333 
Duchenne muscular dystrophy 89-313 
gum disease 90-445 
heart murmurs 91-449 
heart transplantation (special report) 

90- 347 
hypertension 91-337 
hypothermia susceptibility 89-427 
indoor pollution 90-476 
influenza treatment 91-421 
lead in drinking water (special report) 

91- 295 
lead poisoning (special report) 91-286 
liver transplantation 91-408 
orphan diseases 89-365 
pesticide risk 90-19 
phenobarbital effects 91-371 
polio vaccination 91-12 
Rett syndrome 89-365 
sickle-cell disease 91-386 
summer camps 91-453 
tinea capitis 91-434 
vision screening 91-149 

“Children Exposed to Lead—Clear and 
Present Danger" (Bellinger) 91-286 

"Children of a Lesser God" (play) 89-102 
Children of Deaf Adults: see CODA 
"Children with Cancer: Odds in Their 

Favor" (Lange and Meadows) 91-90 
Children's Cancer Study Group, or CCSG 

cancer research 91-94 
electromagnetic-field study (special 

report) 91-301 
Children's Hospital of Philadelphia (Penn., 

U.S.) 
cancer-survivor study 90-397 

Children’s Oncology Camps of America, 
Inc. 

camps for children with chronic 
diseases 91-456 

chimpanzee 
AIDS research 91-245 
animal rights concerns il. 90-414 
behavior therapy 91-121 

China 
diet and disease studies 90-16 
smoking trends 90-78 

Ching-shu 
acupuncture for animals il. 91-112 

chlorhexidine gluconate 89-293 
chlorination 

safe drinking water (special report) 
91-296 

chlorine 90-123 
chlorofluorocarbon: see fluorocarbon 
chlorpropamide 89-460 
chocolate 

food hypersensitivity 90-472 
choking 

traumatized children (special report) 
89-319 

cholecystectomy 89-411 
gallstone treatment 90-323 

cholecystokinin, or CCK 
bulimia role 91-283 
hormones 91-52 

489 



cholera/corticotropin 
cholera 

refugees 91-136 
cholesterol 89-14, 296, 425, II. 16 

cardiac rehabilitation 90-436 
coronary disease 91-205, 327 
gallstones 90-323 
oat bran 90-418 

Cholesterol Lowering Atherosclerosis 
Study, or CLAS 

cholesterol research 91-328 
cholesterol saturated fat index, or CSI 

89- 26 
cholestyramine, or Questran 

hypercholesterolemia 90-421 
choline 89-192 
chordoma 

proton therapy 90-273 
chorionic gonadotropin, human: see 

human chorionic gonadotropin 
chorionic villus sampling, or CVS, or 

chorionic villus biopsy 
prenatal diagnosis 91-305; 90-330 

older women 91-480 
Chowchilla (Calif., U.S.) 

children who survive disaster (special 
report) 89-320 

Christy, Nicholas P. 
"Awash in Hormones: The New 

Endocrinology" 91-41 
chromatograph, gas: see gas 

chromatograph 
chromosome 

cancer chemotherapy (special report) 
90- 277 

DNA fingerprinting (special report) 
89-376 

genetic research 91-46; 90-326: 89-312 
pregnancy and older women 91-479 

chromosome 5 
schizophrenia 90-330 

chromosome 7 
cystic fibrosis 90-327 

chromosome 13 
retinoblastoma 91-307 

chromosome 15 
disease and inheritance patterns 91-307 

chromosome 17 
neurofibromatosis 91-304 

chromosome 18 
colon cancer 91-307 

chromosome 21 
Alzheimer’s disease 90-330; 89-196, 

il. 197 
chronic fatigue syndrome, or Yuppie 

flu, or chronic Epstein-Barr 
virus syndrome, or chronic 
EBV syndrome, or chronic 
mononucleosis-like syndrome 
89- 345 

chronic illness 
influenza complications 91-418 
pregnancy and older women 91-478 
summer camps for children 91-453 

chronic myelopathy 89-359 
chronic renal dialysis 89-406 
chronic stage of mourning 

anniversary reactions (special report) 
91- 347 

chronobiology 
cave experiments 91-394 

chronotherapy 
sleep-disorders treatment 91-392 

Church of Jesus Christ of Latter-day 
Saints: see Mormon 

chymopapain 
ruptured-intervertebral-disk treatment 

90- 430; 89-410, il. 411 
chymotryptic proteinase 

mast cells 90-260 
Ciba Pharmaceutical Products Co. 89-115 
Cicero 89-9 
cigarette 90-60 

asthma 91-255 
see also smoking 

cilium 
influenza 91-418 
olfactory-system disorders (special 

report) 89-331 
cimetidine, or Tagamet 89-77 

biomedical patents (special report) 
91- 248 

ulcer treatment 90-325 
CIN: see cervical intraepithelial neoplasia 
Cinchona 

eponyms 90-114 
cine magnetic resonance imaging 89-392 
cineplasty 

wartime development 89-80 
cinoxacin 89-339 
ciprofloxacin, or Cipro 89-338 
circadian pacemaker 

sleep disorders 91-392 
circaseptan rhythm 

chronobiology research (special report) 
91-397 

circle of Willis il. 90-108 
circuit training 

middle-age spread 91-476 

circulatory system: see blood; blood 
vessels; heart; Heart and Blood 
Vessel Diseases 

cirrhosis 
liver-disease treatment 90-324 
methotrexate hazard 90-403 
Mormon population 91-201 

cisplatin, or cis-platinum 89-415 
cancer treatment 91-98 

citrate 
kidney-stone formation 91-428 

claim 
biomedical patents (special report) 

91-250 
patient injury compensation (special 

report) 90-398 
Claisse, Paul 90-206 
CLAS: see Cholesterol Lowering 

Atherosclerosis Study 
classical migraine 

headache classification 91-319 
clavulanic acid 89-338 
cleft lip 89-386 
Clerambault’s syndrome 

erotomanic delusions 91-438 
Clerc, Laurent 89-90 
clinic: see hospital 
clinical chemistry 

laboratory medicine 90-388 
clinical genetics 

prenatal tests 90-326 
clinical trial 

AIDS drugs 90-218 
breast-cancer treatment 91-78 
gastrointestinal disorders 90-322 
HIV-vaccine dilemma 90-258 
see also animal experimentation; and 

various diseases by name 
clomipramine, or Anafranil (drug) 

FDA approval 91-274 
OCD treatment 90-141, il. 145 

clonazepam, or Klonopin (drug) 91-392 
clot: see thrombosis 
clothing 89-478 

pet-behavior therapy 91-120 
sun protection 90-444 

clozapine, or Clozaril (drug) 
FDA approval 91-274 
schizophrenia treatment 91-341 

cluster headache 
headache classification 91-322 

cluster transplant 
Starzl’s work 91-409 

CMV: see cytomegalovirus 
CNS: see central nervous system 
COA: see computerized occlusal analysis 
cobra 89-444 
coca il. 90-302 
cocaine 

drug abuse 90-301 
AIDS transmission 91-246 

Halsted’s addiction 90-30 
pregnancy risks (special report) 89-405 

CODA, or Children of Deaf Adults 89-100 
codeine 89-438 
coffee 

cancer association 91-202 
Cogentin (drug): see benztropine mesylate 
cognition 

Down syndrome (special report) 90-334 
cognitive-behavioral psychotherapy 

depression in the elderly 90-252 
eating disorders 91-285 

Cogswell, Alice 89-89 
Cohen, E. J. 89-68 
coitus: see sexual intercourse 
colchicine 89-449 

cirrhosis treatment 90-325 
cold, common: see common cold 
cold stress 89-428 
cold water 89-428 

boating hazards 91-467 
Coleman, Douglas 91-317 
colestipol, or Colestid 

hypercholesterolemia 90-421 
colic 

food allergy 90-472 
coliforms 

water-contamination detection (special 
report) 91-295 

collagen 89-465, il. 468 
cornea! shields 90-320 

College of American Pathologists 
autopsy rate 90-392 

Collins, Francis 91-306 
colon, or large intestine 89-296, 314 

cancer 91-400; 89-424 
genealogical research 91-202 

color 
Stendhal syndrome 91-180 

Colorado State University (U.S.) 89-415 
colposcopy 

Pap smear 91-465 
Columbia University College of Physicians 

and Surgeons (N.Y., N.Y., U.S.) 
mental disorder diagnosis 89-353 

combat fatigue 89-81 
combat neurosis, or shell shock 89-81 

combustion gases 
indoor air pollution 90-477 

Commerce Department (U.S.) 89-295 
Commission on Druas for Rare Disorders 

89- 369 
commitment law 

criminally insane (special report) 90-266 
Common Cold 91-258 

influenza comparison 91-420 
common migraine 

headache classification 91-319 
communication 89-142 
communication systems 

earthquake hazards (special report) 
90- 298 

natural disasters’ role 91-272 
compact disc 

"Oxford English Dictionary" (special 
report) 91-265 

comparative mapping 
Jackson Laboratory research (special 

report) 91-317 
"Compensation for Medical Mishaps: 

Systems That Work in Sweden and 
Finland" (Brahams) 90-398 

complication 
eating disorders 91-283 
plastic surgery (special report) 91-405 

composite resin 89-294 
compound Q 

AIDS treatment 91-244 
comprehensive geriatric assessment, 

or CGA 
multidisciplinary evaluation of older 

people 90-251 
compulsion 90-135 
compulsive shopping, or pathological 

shopping, or shopping addiction 
91- 342 

compulsive spending 
compulsive-shopping comparison 

(special report) 91-343 
CompuServe 89-369 
computed tomography: see computerized 

axial tomography 
computer 

brain mapping 90-378 
communication for the deaf 89-101 
dentistry 90-279, il. 280 

diagnosis 90-447 
diagnostic use il. 89-172 
Down-syndrome children (special report) 

90- 336 
drug-design use 91-274, il. 
eye surgery 89-312 
medical decision aids (special report) 

91- 366 
medical diagnosis 89-344 
occupational ailments (special report) 

89-363 
"Oxford English Dictionary" production 

(special report) 91-265 
plastic surgery 89-386 
psychological testing 89-442 
radiology 89-391 

computer-assisted dental imaging, or CADI 
dental treatment 90-279 

computer-assisted design/ 
computer-assisted manufacture, or 
CAD/CAM 

dentistry 90-281 
rehabilitation medicine 89-395 

“Computer Consultants: The Future 
of Medical Decision Making?” 
(Brahams and Wyatt) 91-366 

computer program 
medical-decision-aids use (special 

report) 91-366 
computerized axial tomography, or CAT 

scan, or computed tomography, or 
CT scanner 89-116, 271,391, ils. 
195, 391 

computerized occlusal analysis, or COA 
malocclusion 90-280 

ConAgra Inc. (U.S.) 
employee health (special report) 90-315 

conception 
toxic exposure risks (special report) 

89-404 
conditioning, physical: see physical 

conditioning 
condom 90-272; 89-62, 338, il. 62 
condom, female: see female condom 
conductive hearing loss 89-92 
confidentiality 

AIDS discrimination 91-247 
"Confronting Alzheimer's: A Message of 

Courage” (Khan) 89-199 
"Confronting Alzheimer's: Gains on an 

Elusive Enemy” (Davies) 89-186 
confusion 89-430 
congenital adrenal hyperplasia 

neonatal screening 90-394 
congenital disorder: see birth defect 
Congress, U.S. 

geriatrician education 90-359 
scientific fraud (special report) 90-371 
tobacco-product legislation 90-77 

conization 
cervical-cancer treatment 91-465 

conjugated equine estrogen 
osteoporosis treatment 91-363 

connective tissue disorders: see Arthritis 
and Rheumatic Diseases 

Connell, Elizabeth B. 
“AIDS: The Pattern Is Changing” 89-52 

Consensus Development Conference 
89- 169 

constipation 90-323; 89-424 
constriction band 89-445 
construction industry 

cave-in accidents 90-307 
construction material 

toxic-substance emission 90-476 
consultant 

Harley Street physicians 91-62 
consultation 

criticism 91-25 
plastic surgery (special report) 91-405 

Consumer Product Safety Commission 
(U.S.) 

lead poisoning in children (special 
report) 91-286 

toy safety 90-250 
contact lens 90-317; 89-308 
contact tracing 

AIDS discrimination 91-247 
contamination 89-306 

food supply 90-17 
safe drinking water (special report) 

91-292 
see also biologic contaminant 

continuing medical education 89-342 
contra rebels 90-92 
contraceptives 

adolescent use 90-173 
birth-control methods 90-270 
delayed-childbearing role 91-477 
inhibin research 91-45 
see also specific types and methods 

contrast medium 
cardiac catheterization 90-468 

contrast sensitivity 
vision-abnormality testing 90-316 

convulsion 89-140 
febrile seizures 91-371 

Cook, W. Robert 90-414 
cooking 

fish-parasite safeguards 90-357 
cool-suit technology 

medical uses 91-155, ils. 
cooldown 

exercise medicine (special report) 
90- 365 

middle-age-spread treatment 91-475 
Copper T 380A, or ParaGard 

contraceptive methods 90-271 
copperhead 89-444 
Cormack, Allan M. 89-391 
cornea 89-408, 451 

contact-lens hazards 90-317 
diseases and disorders 91-459; 89-308, 

ils. 309, 311 
coronary angioplasty: see percutaneous 

transluminal coronary angioplasty 
coronary arteriography 

catheterization procedure 90-339, 469 
coronary artery disease 89-299, 397, 407 

sudden cardiac death 91-325 
coronary artery stenoses 

cardiac catheters 91-324 
coronary balloon angioplasty: see 

percutaneous transluminal coronary 
angioplasty 

coronary bypass, or coronary artery 
bypass 

heart-attack treatment 90-339 
coronary heart disease, or CHD 

alcohol consumption 90-14 
cardiac rehabilitation 90-435 
cholesterol factor 91-327; 89-14 
estrogen therapy 91-363 
obesity 90-338 
prevention 

exercising 90-50, 361; 89-417 
high-fiber diet 90-419; 89-425 

surgical innovations 89-410 
coronavirus 

common-cold cause 91-258 
corrosivity 

safe drinking water (special report) 
91- 294 

cortex (hair) 
hair problems of blacks 91-432 

corticosteroid 
allergies 90-260 
asthma treatment 91-257 
athletes’ use 90-411 
pseudofolliculitis-barbae treatment 

91-434 
Sjogren’s syndrome treatment 91-462 

corticotropin, or adrenocorticotropic 
hormone, or ACTH 

brain hormones 91-52 
corticotropin-releasing hormone, or CRH 

brain hormones 91-52 
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cortisol 
anorexia nervosa 91-283 
depression role 91-54 

cortisone 
psoriasis treatment 90-402 

cosmetics 89-468 
medical uses of space technology 

91-156 
cottonmouth (snake) 89-444 
cough 

asthma symptoms 91-253 
counterirritation (med.) 

criticism 91-32 
cowpox 89-77 
CPR: see cardiopulmonary resuscitation 
crack (drug) 90-301 
cranial headache 

headache classification 91-323 
creativity 

chronobiology experiments (special 
report) 91-397 

credit 
compulsive shopping (special report) 

91-342 
cretin 

nerve growth factor's role 91-53 
Creutzfeldt-Jakob disease 89-254 
CRH: see corticotropin-releasing hormone 
crime 

drug abuse 90-302 
ethics of DNA fingerprinting (special 

report) 91-311 
insanity defense (special report) 90-263 

criminal liability 
insanity defense (special report) 90-263 

"Crisis: Heterosexual Behavior in the Age 
of AIDS” (Masters and Johnson and 
Kolodny) 

AIDS-contamination research 89-54 
Critchley, MacDonald 

"Oscar Wilde's Fatal Illness: The 
Mystery Unshrouded" 90-190 

“Verbosity, Taciturnity, and Silence” 
89-142 

critical period 
abnormal fetal development (special 

report) 89-402 
critically ill 

drug-testing policy 91-275 
cromolyn, or sodium cromoglycate 

asthma treatment 91-257 
Crow, Timothy 90-330 
crown (dental): see cap 
crude fat 

calorie content 90-451 
crude protein 90-451 
Cruikshank, George 

physician caricatures 91-28, il. 
Cruikshank, Isaac 91-25 
Cruzan, Nancy 90-368 
cryopreservation 89-458 
cryosurgery 

cervicai-cancer treatment 91-465 
cryotherapy 

dermatitis-papulosa-nigra treatment 
91-436 

cryptococcal meningitis 
fluconazole treatment 91-244, 274 

cryptococcosis 
AIDS 90-379 

CSI: see cholesterol saturated fat index 
CT mast cell 

allergic reactions 90-260 
CT scanner: see computerized axial 

tomography 
Cuatrecasas, Pedro 89-280 
cultural bias 

I.Q. tests 89-441 
culture (sociol.) 

compulsive shopping (special report) 
91-345 

eating disorders 91-281 
physical fitness 91-380 

cumulative trauma disorders: see repetitive 
motion injuries 

curettage 
cervical-cancer treatment 91-465 

“Currents of Death: Power Lines, 
Computer Terminals, and the 
Attempt to Cover Up Their Threat to 
Your Health" (Brodeur) 

electromagnetic fields (special report) 
91-303 

Currie, Edwina 90-17 
Cushing's disease 

depression comparison 91-54 
Cushing's syndrome 

hypertension causation 91-331 
Custer, Robert L. 90-146 
Customs Service (U S.) 90-302 
Cutting, Pauline 90-87 
CVD: see cardiovascular disease 
CVS: see chorionic villus sampling 
cyanide 

Halabjah bombing 90-95 
cyanosis 

ductus-arteriosus malformation 90-37 
cycling (sport) 90-248; 89-419 

cyclophosphamide 
toxic exposure during pregnancy 

(special report) 89-404 
cyclosporin, or cyclosporine, or 

Sandimmune 
Behget's syndrome treatment 90-322 
diabetes research 90-285 
transplantation use 91-410' 90-343- 

89- 406 
psoriasis treatment 90-404 

cyclotron, or atom smasher, or proton 
accelerator 

proton therapy 90-273 
Cylert: see pemoline 
cyproheptadine 

anorexia nervosa treatment 91-285 
cyst 

breast-cancer detection 91-76 
cysteamine 89-365 
cystic fibrosis, or CF 89-314, 367 

ethics of genetic prediction (special 
report) 91-309 

screening 91-305 
neonatal 90-394 
prenatal 90-327 

cystic fibrosis transmembrane 
conductance regulator, or CFTCR 

genetic testing 91-305 
cystine 

kidney-stone composition 91-427 
cystine stone 

kidney-stone treatment 91-430 
cystinosis 89-365 
cystoscopy 

interstitial-cystitis diagnosis 91-415 
kidney-stone treatment 91-429 

Cystrin: see oxybutynin hydrochloride 
cytogenetics 

cancer chemotherapy (special report) 
90- 278 

cytomegalovirus, or CMV 
AIDS 90-379 
retinitis treatment 90-321 

cytopathology 90-386 
Cytotec: see misoprostol 
cytotechnology 

Pap smear screening 91-464 
cytotoxic T cell, or cytotoxic T lymphocyte, 

or killer T cell 
Epstein-Barr viral infections (special 

report) 89-347 
Cytovene (drug): see ganciclovir 

d 
D-penicillamine 89-449 

kidney-stone treatment 91-430 
Da Nang lung: see adult respiratory 

distress syndrome 
dactylitis: see hand-foot syndrome 
Dagoty, Jacques Gautier il. 89-110 
Daikon Shield 

lawsuit effect 90-271 
Dalton, John 90-113 
Damadian, Raymond V. 91-250 
daminozide: see Alar 
danazol, or Danocrine 

hot flashes 90-458 
Danish Cancer Registry 90-307 
Darsee, John 

scientific fraud (special report) 90-375 
data 

medical decision aids (special report) 
91-366 

Daumier, Honore 
physician caricatures 91-26, il. 35 

Dausset, Jean 91-316 
Davies, Peter 

“Confronting Alzheimer's: Gains on an 
Elusive Enemy” 89-186 

Day, Chris 91-116 
day care 89-371 
DBCP, or dibromochloropropane 

drinking-water contamination (special 
report) 91-295 

DCC (gene) 
colon-cancer role 91-307 

ddC: see dideoxycytidine 
ddl: see dideoxyinosine 
De Bakey, Michael E. 89-279 
De Groot, A. P. 90-418 
"De Humani corporis fabrica libri septum," 

or “De Fabrica" (Vesalius) il. 89-109 
de novo pathway 

cancer chemotherapy (special report) 
90-278 

"De Profundis" (Wilde) 
excerpt 90-195 

DEA (U.S.): see Drug Enforcement 
Administration 

deafness: see hearing loss 
death 89-464 

Hurricane Hugo 91-269 
death certificate 90-390, il. 391 
"Death in the Night: Mysterious Syndrome 

in Asian Refugees” (Parrish) 89-286 

death rate, or mortality rate 
abdominal fat 91-474 
cancer 90-273 
cardiac rehabilitation 90-437 
cholesterol effects 91-330 

nutrition 91-445 
older women 91-479 

smoking 90-60 
see also infant mortality rate 

death ritual 
anniversary reactions (special report) 

91-349 
debridement 89-66, il. 67 
Decabid (drug): see indecainide 
decathexis 

anniversary reactions (special report) 
91-347 

decay, tooth: see tooth decay 
decompression sickness 89-256 
decongestant 

influenza treatment 91-421 
decubitus ulcer: see pressure sore 
deer 

Lyme disease 89-341 
DEET: see diethyltoluamide 
defibrillator 90-37, il. 36 

heart-disease treatment 91-327 
deforestation/'/. 90-121 
degranulation 

allergic response 90-259 
dehydration 89-396, 477 

kidney-stone formation 91-428 
sickle-cell-disease effect 91-387 

delayed childbearing 
older women 91-477 

delirium 
hallucination association 91-442 

delivery: see Obstetrics and Gynecology 
delusion 91-437 

insanity defense (special report) 90-263 
schizophrenia treatment 91-340 

delusional intuition 
delusions classification 91-438 

delusional perception 
delusions classification 91-438 

delusions of persecution 
classification 91-437 
Stendhal syndrome 91-187 

delusions of reference 
classification 91-438 

dementia 89-186 
aging disorder 91-238 
Huntington’s disease 89-366 

dementia praecox: see schizophrenia 
Dempsey, Mary: see Sister Joseph 
dental calculus: see tartar 
dental caries: see tooth decay 
dental floss: see flossing 
dental fluorosis 

fluoridation effects (special report) 
91-296 

dental insurance 89-472 
dental plaque 90-445; 89-471 
dental school 89-293 
Dentistry 91-261; 90-279; 89-291 

caricature 91-35 
gum-disease treatment 90-448 
National Institutes of Health 89-164 

denture 
cancer patients 91-264 
computer analysis 90-281 

deoxyribonucleic acid, or DNA 89-284, ils. 
175, 339 

AIDS virus cell integration 90-253 
cancer chemotherapy (special report) 

90- 277 
crime detection (special report) 89-376 
genetic research 90-327, il. 

ethics (special report) 91-308 
Jackson Laboratory (special report) 

91- 316 
genome sequencing 89-350 
molecular pathology 90-386 
physical mapping 91-304 
restriction enzymes 90-39 

Depakene (drug): see valproate 
Department of... : see under substantive 

word, e.g., Health and Human 
Services, Department of 

dependency,drug: see drug dependency 
Depo-Provera 

oral contraceptive testing 90-271 
depression 89-188, 254, 260 

aging disorders 91-234; 90-252 
anniversary reactions (special report) 

91-347 
chronobiology research (special report) 

91-397 
emotional effects of skin disorders 

(special report) 89-389 
homeless children (special report) 

89-263 
hormones' role 91-54 
plastic surgery (special report) 91-404 
sleep-disorders cause 91-393 
traumatized children (special report) 

89-318 
dermabrasion 89-469 

cortisol/Diet 
Dermacentor variabilis 89-341 
dermatitis papillaris capillitii 
dermatology: see Skin Disorders 
dermatosis: see Skin Disorders 
dermatosis papulosa nigra 

skin problems of blacks 91-436 
dermis 89-465 

structure and function 91-431 
DES: see diethylstilbestrol 
desciclovir 89-291 
desensitization therapy: see 

immunotherapy 
desipramine 

OCD treatment il. 90-141 
desperation phase 90-146 
desynchronization 

chronobiology research (special report) 
91-398 

"Detour at Night” (Endore) 
verbal communication 89-145 

development (biology) 
homeoboxes 90-332 

DeVita, Vincent T. 90-275 
dexfenfluramine, or Isomeride (drug) 

91-353 
dextran sulfate 89-337 
Diabetes, or diabetes mellitus 90-283 

drug-interaction risks 90-431 
exercise 

benefits 90-362 
risks 89-398 

falls and the elderly 91-237 
hypertension 91-335 
impotence 91-413 
islets of Langerhans 90-35 
oral health 90-446 
orthodontic effects 89-474 
pancreas transplantation 89-409 
pregnancy and older women 91-478 
weight-increase effects 91-351 

diagnosis 
autopsy's role 90-389 
cardiac catheterization 90-467 
compulsive disorders 90-139 
dementia 91-239 
depression in the elderly 90-252 
diabetes 90-283 
food allergy 90-473 
gallstones 90-323 
gum disease 90-447 
headaches 91-319 
herniated disk 90-428 
medical decision aids (special report) 

91-366 
medical uses of space technology 

91-146 
mental disorders 91-338 
over-the-counter drug abuse 90-431 
prostate cancer 91-412 
Wilde's fatal illness 90-197 

diagnosis-related groups, or DRGs 89-324 
“Diagnostic and Statistical Manual of 

Mental Disorders," or "DSM-lll-R" 
compulsions and obsessions 90-136 

shopping (special report) 91-342 
delusions 91-437 
eating-disorder diagnosis 91-280 
mental-health diagnosis 91-338; 89-352, 

il. 355 
dialysis: see hemodialysis 
Diamond v. Chakrabartv (Am. law) 

biomedical patents (special report) 
91-252 

diamondback rattlesnake 89-444 
diaphragmatic hernia 

fetal surgery 91-401 
diarrhea 89-137 
diastolic blood pressure 

hypertension diagnosis 91-335 
diastolic hypertension 

systolic hypertension comparison 
91-336 

diastolic murmur, or mitral rumble 
heart disorders 91-452 

dibromochloropropane: see DBCP 
Dickens, Charles 89-149, il. 147 
dideoxycytidine, or ddC 

AIDS treatment research 91-244; 
89-337 

dideoxyinosine, or ddl 
AIDS treatment 91-244, 275 

Didronel: see etidronate disodium IV 
Diener, Theodor 89-279 
“Diet and Health” (pub., U S.) 

dietary guidelines 91-330; 90-8 
Diet and Nutrition 90-6; 89-295 

adolescent female athletes 89-252 
cancer 89-281 

breast-cancer role 91-73 
cardiac rehabilitation 90-436 
diabetes 90-285, il. 286 
disaster-relief needs 90-291 
high-fiber diets 89-425 
homeless children (special report) 

89-263 
hyperactivity 90-393 
kidney-stone role 91-430 
marathon runners 89-477 
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dietary/emphysema 
middle-age-spread treatment 91-474 
Mormons 91-194 
oat-bran benefit 90-419 
pet diets 90-412 
pregnancy 91-445 
serum-cholesterol levels 91-330; 89-26 
sodium intake 90-462 
war and famine 90-83 
see also food 

dietary fiber: see fiber 
diethyIstiIbestrol, or DES, or morning-after 

pill, or stilbestrol 
toxic exposure during pregnancy 

(special report) 89-401 
diethyltoluamide, or DEET 

Lyme-disease prevention 90-396 
dieting, or weight loss 90-449; 89-423 
dietitian 

camps for children with diabetes 91-455 
gestational diabetes 91-425 
special hospital services 89-431 

Dietz, William H. 90-392 
diffraction pattern 

rhinovirus research 91-259 
diffuse cutaneous systemic sclerosis 

89-448 
Diflucan: see fluconazole 
digestion 90-420 
digestive system diseases: see 

Gastrointestinal Disorders 
digestive tract: see gastrointestinal tract 
digital image-processing 

medical uses of space technology 
91-146, il. 147 

digital subtraction radiography 
gum disease detection 90-448 

digitalis 
homeopathic treatment 91-114 

digoxin 89-460 
dihydroxyacetone 

tanning 90-444 
Dilantin: see phenytoin 
dimercaprol: see BAL 
dimercaptosuccinic acid, or DMSA 

lead-poisoning treatment (special report) 
91-291 

dimethyl sulfoxide, or DMSO 
interstitial-cystitis treatment 91-415 

dimethylformamide, or DMF 89-305 
diminished responsibility 

insanity defense (special report) 90-264 
Dingell, John D. 91-278 
dioxin 

hormone research 91-47 
toxic exposure to embryos (special 

report) 89-404 
Diphenylan: see phenytoin 
diphosphonate: see bisphosphonate 
diphtheria 89-181, il. 
diphtheria-tetanus-pertussis vaccine: see 

DTP vaccine 
Dirckx, John H. 

"Honorable Mention: Proper Names in 
the Medical Lexicon” 90-100 

direct calorimetry 89-298 
disabled person, or handicapped person 

89- 394 
medical uses of space technology 

91-153 
sibling rivalry 90-426 
summer camps for children 91-453 

“Disappearance of Childhood, The” 
(Postman) 

childhood and the media 90-166, il. 169 
Disasters 91-269; 90-288 

earthquake preparations (special report) 
90- 299 

traumatized children (special report) 
89-316 

discrimination 
AIDS victims 91-247; 90-216 
Japanese employment patterns 90-164 

diseases and disorders, or illness 89-442 
see also the major groups, e.g.. 

Infectious Diseases; and particular 
diseases by name 

Dishman, Rod 89-418 
disk, intervertebral: see intervertebral disk 
diskectomy 90-430 
disorders: see diseases and disorders 
disoxaril 

common-cold treatment 91-260 
dissecting microscope 

cancer-surgery use 91-100 
disseminated lupus: see systemic lupus 

erythematosus 
disseminated recurrence 

breast cancer 91-79 
distemper, canine: see canine distemper 
disturbance of affect 

Stendhal syndrome 91-187 
disturbance of thought 

Stendhal syndrome 91-187 
Disulfiram, or Antabuse 89-269 
Ditropan: see oxybutynin hydrochloride 
diuretic 

athletes’ use 90-411 
hypertension treatment 91-332 

diversiform somatization 89-267 
diverticulitis 

fiber consumption 89-424 
diverticulosis 90-322 
divorce 

long-term-care effects 91-166 
dizziness 

medical uses of space technology 
91-149 

DMD: see Duchenne muscular dystrophy 
DMF: see dimethylformamide 
DMFS index 

dental data 90-282 
DMSA: see dimercaptosuccinic acid 
DMSO: see dimethyl sulfoxide 
DNA: see deoxyribonucleic acid 
DNA fingerprint 

ethics and genetics research (special 
report) 91-311 

genetic mapping of DNA (special report) 
89-376 

“DNA Fingerprinting—New Too! in Crime 
Solving” (Hudis) 89-376, il. 377 

“Do Frescoes Make You Faint? Warning 
for the Impressionable Tourist" 
(Magherini) 91-176 

doctor: see physician 
doctrine of similars 

homeopathy 91-114 
dog 89-415 

behavior therapy 91-117 
obesity 90-412 

dog bite 
traumatized children (special report) 

89-319 
Dole, Vincent P. 90-269, il. 
dominance 

animal-behaviorist treatment 91-119 
domperidone (drug) 

migraine treatment 91-320 
Donnatal: see phenobarbital 
dopamine 

brain hormones 91-52 
hallucination role 91-444 
Parkinson’s disease 91-235; 89-194 

fetal-tissue transplant 90-379; 89-358 
“Dorland’s Illustrated Medical Dictionary” 

“Oxford English Dictionary" comparison 
(special report) 91-268 

dosage 
geriatric medicine 90-465 
insulin therapy 90-287 

DOT (U.S.): see Transportation, 
Department of 

double blind trial 
placebo effect in animals 91-116 

double helix 
DNA replication 91-304 

Douglas, Lord Alfred 90-202, its. 194, 201 
Dow Corning Corp. (U.S.) 

silicone-gel study 90-276 
Down syndrome, or Down’s syndrome, 

or DS, or mongolism, or trisomy 21 
89- 196,312 

a-fetoprotein blood test 90-329 
educational outlook (special report) 

90- 333 
pregnancy and older women 91-480 
smell dysfunction (special report) 

89-334 
dream 89-101 

sleep disorders 91-393 
dream anxiety attack: see nightmare 
dreaming sleep: see rapid eye movement 

sleep 
DRGs: see diagnosis-related groups 
drinking water: see water 
"Drinking Water: What's on Tap?" 

(McLellan) 91-292 
driving 89-396 

senior citizens 90-247 
driving test 

senior citizens 90-247 
Drug Abuse 90-301 

adolescent use 90-171 
AIDS association 91-241; 89-62 
hallucination occurrence 91-443 
infectious diseases 90-354 
over-the-counter drugs 90-431 
pregnancy risks (special report) 89-404 
see also addiction; Alcoholism 

drug dependency 89-268, 439 
Soviet psychiatry (special report) 89-301 

Drug Enforcement Administration, or DEA 
(U.S.) 

cocaine abuse 90-302 
Drug Price Competition and Patent Term 

Restoration Act (1984, U.S.) 
generic-drug testing 89-460 

drug testing 
athletes 90-410 
work force 90-305 

drug therapy 
Parkinson’s disease treatment 91-235 

drug tolerance 89-268 
enzyme production 90-433 

Drugs 91-273 
asthma 91-254 

athletes' use 90-407 
generic 89-459 
gum disease 90-447 
hot flashes 90-458 
neurological disorders 89-357 
Nobel Prize research 90-269 
nutrition during pregnancy 91-448 
orphan-disease testing 89-369 
patient injury insurance (special report) 

90- 398 
AIDS 90-217 

senior citizens 90-463 
treatment 

AIDS research 90-255 
depression 90-252 

see also narcotic 
drunk driving 89-250, 269, il. 251 
Drusenfieber: see infectious 

mononucleosis 
dry eye syndrome: see keratoconjunctivitis 

sicca 
dry mouth: see xerostomia 
dry suit 89-429 

cold-water-immersion protection 91-469 
dryness 

Sjogren's syndrome 91-459 
DS: see Down syndrome 
“DSM-lll-R": see “Diagnostic and Statistical 

Manual of Mental Disorders" 
DTP vaccine, or 

diphtheria-tetanus-pertussis vaccine 
childhood-vaccination research 91-375 

dual economy 
Japanese employment patterns 90-157 

Dubin, Charles 90-407 
Duchenne muscular dystrophy, or DMD 

89-313 
duct, bile: see bile duct 
ductus arteriosus 

pediatric surgery 90-37 
Dukes' B stage 

colon cancer 91-400 
Dukes’ C stage 

colon cancer 91-400 
Durer, Albrecht 

physician caricatures 91-29, il. 
Durham rule 

insanity defense (special report) 90-264 
Duricef: see cefadroxil 
dust 

allergies (special report) 89-274 
lead poisoning in children (special 

report) 91-288 
Duvernoy’s gland 89-443 
DXplain 

medical decision aids (special report) 
91- 367 

Dyazide (drug) 91-279 
dysarthria 

speechlessness 89-157 
dysgeusia 

taste disorders 90-460 
dysosmia 

smell dysfunction (special report) 
89-332 

dysplasia 
Pap smear 91-465 

dysplastic nevus, or atypical mole 
melanoma risk 90-405 

dystrophin 89-313 

e 

E. coli: see Escherichia coli 
E. coli pyelonephritis: see Escherichia coli 

pyelonephritis 
Eagle, Harry 89-279 
Earner, Richard K. 89-323 
ear, nose, and throat disorders 89-91, 257 

Wilde’s fatal illness 90-207, il. 206 
Earll, Leslie 90-422 
Early Treatment Diabetic Retinopathy 

Study, or ETDRS 
visual acuity chart 90-316 

earthquake 
Armenia 90-289 
California's preparedness (special 

report) 90-295 
“Earthquake Preparedness: California 

Faces Its Faults” (Blakeslee) 90-295 
Eating Disorders 91-280 

adolescents 89-255 
EBV: see Epstein-barr virus 
EC: see European Communities 
echocardiography il. 90-36 

hypertension diagnosis 91-335 
Eckner, Friedrich 

sudden unexplained death syndrome 
(special report) 89-288 

ECMO: see extracorporeal membrane 
oxygenation 

economics, health care: see health care 
economics 

ECT: see electroconvulsive therapy 
ectopic pregnancy 

older women 91-479 

eczema 
psychosocial effects (special report) 

89-388 
edema, or swelling 89-70, 396 
education 89-9, 38, 55, 88, 378, 441 

homeless children (special report) 
89-264 

international studies 90-181 
smoking's hazards 90-66, il. 68 

Education, Department of (U.S.) 
children and television 90-392 

EEG: see electroencephalograph 
EGF: see epidermal growth factor 
egg (food) 

food hypersensitivity 90-472 
Salmonella contamination 90-17, //.; 

89- 295 
egg (reproductive cell): see ovum 
ego-dystonic homosexuality 89-356 
EHDP: see etidronate 
Ehrlichia risticii 89-411 
Eicher, Eva 91-317 
eicosanoid 

hormones 91-53 
Einstein, Albert il. 89-50 
Eisen, Howard 

research-fraud case (special report) 
90- 373 

EKG: see electrocardiogram 
El Meiram (The Sudan): see Meiram, El 
El Salvador 

psychic trauma of children (special 
report) 89-318 

Elavil: see amitriptyline 
elderly, the: see senior citizens 
electric blanket 

electromagnetic fields (special report) 
91- 299 

Electric Power Research Institute, or EPRI 
(Palo Alto, Calif., U.S.) 

electromagnetic fields (special report) 
91-303 

electricity 
cancer risks 90-307 
electromagnetic fields (special report) 

91-299 
pressure-sore treatment 90-456 

electrocardiogram, or EKG 
cardiac rehabilitation 91-325; 90-437 

electroconvulsive therapy, or ECT, or 
shock therapy 

depression 90-253 
electrodesiccation 

dermatosis-papulosa-nigra treatment 
91-436 

electroencephalograph, or EEG 90-378, il. 
chronobiology experiments (special 

report) 91-396 
electromagnetic field 

health risks (special report) 91-299 
“Electromagnetic Fields: Tempest in 

a Charged Teapot?" (Newman) 
91-299 

electromyographic biofeedback 89-395 
electromyography, or EMG 

herniated disk 90-428 
electronic data base 

"Oxford English Dictionary” production 
(special report) 91-265 

electrophysiological study, or EP study 
cardiac catheterization 91-326 

electrophysiology 
cardiac catheterization 90-469 

Eli Lilly & Co. (U.S.) 
FDA investigation 91-279 

elimination diet 
food allergy 90-473 

Elion, Gertrude 90-269 
Ellmann, Richard 

“Oscar Wilde” excerpt 90-202 
Ellwood, Paul 89-323 
Elmiron: see sodium pentosanpolysulfate 
Elsholz, Irmgard 91-114 
embryo 89-455 
embryo transfer 89-456 
emergency medicine 89-251 

disaster relief 90-289 
earthquake preparations (special report) 

90-300 
heart-attack treatment 90-338 

emergency operations center, or EOC 
earthquake preparations (special report) 

90- 299 
EMG: see electromyography 
Emini, Emilio 90-257 
“Emma” (Austen) 

verbosity example 89-147 
emotion 89-388, 462, 480 

camps for children with chronic 
diseases 91-454 

"Human Emotion” 91-208 
plastic surgery patient (special report) 

91- 405 
sibling rivalry 90-423 
Stendhal syndrome 91-176 
vitiligo among blacks 91-435 

emphysema 89-370 
alpha-1 antitrypsin deficiency 91-306 

492 



employment/Feder employment 89-305, 439 
diabetics 90-288 
drug testing 90-305 

heart-transplant recipient (special report) 
90- 346 

Japanese working conditions 90-156 
long-term care and women 91-168 
making the workplace work (special 

report) 89-360 
nurses 90-382 

enamel, tooth: see tooth enamel 
encainide, or Enkaid 91-274 
encephalitis 

HIV infection 90-379 
Parkinson's disease cause 91-235 

encephalopathy 
pertussis vaccine 91-374 

end-product testing 
FDA inspections 91-275 

Enders, John 90-34 
endocervical canal 

Pap smears 91-464 
endocrinology 

hormone study 91-41 
endogenous opioid, or natural opiate 

brain hormones 91-52 
endometriosis 

infertility in older women 91-477 
endometrium 

estrogen treatment 91-361 
endopeptidase, or enkephalinase 

asthma role 91-256 
Endore, Guy 

“Detour at Night" 89-145 
endorphin, or endogenous morphine 

89-480 
acupuncture research 91-112 
brain hormones 91-52 
“Oxford English Dictionary" inclusion 

(special report) 91-267 
endoscopy 89-412 
endothelial cell 

angiogenesis 90-340 
endurance 

children and physical fitness 91-377 
energy 

calorie calculation 90-449 
Energy, Department of (U.S.) 

ethics of genetics research (special 
report) 91-308 

energy balance 
middle-age spread 91-472 

Enkaid: see encainide 
enkephalin 

brain hormones 91-52 
“Oxford English Dictionary" inclusion 

(special report) 91-267 
enkephalinase: see endopeptidase 
Enstrom, J.E. 91-199 
enterovirus 

rhinovirus comparison 91-258 
enterprise union 

Japanese employment 90-157 
envenomation 89-443 
environment 

ethics of genetics research (special 
report) 91-309 

Environmental Defense Fund 90-132 
Environmental Health 90-306; 89-304 

aging skin 89-466 
indoor pollution 90-475 
see also Occupational Health 

Environmental Protection Agency, or EPA 
(U.S.) 89-305 

electromagnetic fields (special report) 
91- 301 

environmental hazards 90-308 
global warming 90-124 
pesticide hazards 90-20 
safe drinking water (special report) 

91-292 
enzyme 89-410, 444 

asthma role 91-254 
deficiency 90-471 
drug tolerance 90-433 
HIV research 90-256 

EOC: see emergency operations center 
eosinophil 90-34 

late asthmatic response 91-255 
eosinophilic fascitis 89-271 
EP: see erythrocyte protoporphyrin 
EP study: see electrophysiological study 
EPA (U.S.): see Environmental Protection 

Agency 
Epee, Charles-Michel, abbe de r 89-88 
EPI: see Expanded Program on 

Immunization 
epidemic 

influenza 91-417 
epidemiology 

AIDS 90-258 
bacterial meningitis 90-293 
cervical-cancer risks 91-466 
China 90-16 
electromagnetic-field research (special 

report) 91-300 
influenza 91-417 
Mormons 91-193 

polio 91-12 
stroke 90-377 

epidermal growth factor, or EGF 
89- 193, 309 

wound healing 91-53 
epidermis 89-465 

structure and function 91-431 
epidural block 

pain relief in childbirth 91-358 
epilepsy 

camps for children with chronic 
diseases 91-456 

pregnancy risks (special report) 89-403 
epinephrine, or adrenaline 

anaphylaxis treatment 90-474 
hypertension causation 91-331 

epiphysis 
anabolic steroids 90-409 

epithelium 
asthma 91-256 
cervical cancer 91-463 
influenza 91-418 
olfactory-system disorders (special 

report) 89-331 
see also pigment epithelium 

EPLF: see Eritrean People’s Liberation 
Front 

EPO, or Epogen: see erythropoietin 
eponym 90-100 
EPRI (Palo Alto, Calif., U.S.): see Electric 

Power Research Institute 
Epstein-Barr virus, or EBV 

Sjogren's syndrome association 91-462 
equine sports medicine 89-412, il. 
erection 

sexual dysfunction 91-414 
ergonomic disorders 

occupational health 90-161 
ergonomics, or human factors 

engineering 
making the workplace work (special 

report) 89-360, ils. 360, 361, 364 
meatpacking industry (special report) 

90- 315 
ergonovine maleate 

coronary spasm 90-469 
ergotamine 

headache treatment 91-320 
Eritrea (Eth.) 

medical care 90-85 
Eritrean People's Liberation Front, or EPLF 

medical care 90-85 
erotomanic delusion 

delusions classification 91-438 
ERP: see event related potential 
Ervine, St. John 90-192 
erythema 

skin problems of blacks 91-432 
erythema infectiosum: see fifth disease 
erythrocyte, or red blood cell 

ethics of gene therapy (special report) 
91- 312 

sickle-cell-disease role 91-384 
erythrocyte protoporphyrin, or EP 

lead-poisoning screening (special report) 
91-290 

erythrocyte sedimentation rate, or ESR 
headache diagnosis 91-322 

erythrodermic psoriasis 
emotional side of skin disease (special 

report) 89-389 
erythromycin, or EPO 89-338 
erythropoietin, or EPO, or Epogen 

AIDS treatment 91-244 
ethics of gene therapy (special report) 

91-312 
hormone action 91-49 
patent controversy (special report) 

91-248 
ESA: see European Space Agency 
Escherichia coli 89-338 

biotechnology-product manufacture 
91-276 

eponyms il. 90-106 
Escherichia coli pyelonephritis, or E. coli 

pyelonephritis 
sickle-cell-disease association 91-386 

esophagitis 90-326 
ESR: see erthyrocyte sedimentation rate 
essential hypertension 

causation 91-331 
Estee Lauder (co., U.S.) 

medical uses of space technology 
91-156 

Estienne, Charles 89-109, il. 
estradiol 

sex-hormone regulation 91-45 
estriol, unconjugated: see unconjugated 

estriol 
estrogen 89-20, 253, 284, 399, 479 

cancer treatment 
breast 91-85 
prostate gland 91-413 

hormone replacement therapy 91-361 
menopausal flushes 90-458 
middle-age spread 91-473 
osteoporosis treatment 91-362 
sex-hormone regulation 91-45 

estrogen therapy 

osteoporosis prevention 91-363 
ESWL: see extra corporeal shock-wave 

lithotripsy 
ETDRS: see Early Treatment Diabetic 

Retinopathy Study 
ether 

food-energy analysis 90-451 
ethics: see Medical Ethics 
Ethiopia 

Eritrean medical care 90-85 
refugees 91-126, il. 130; 90-294 

etidronate, or Didronel, or EHDP 89-370 
etretinate, or Tegison 

birth-defects causation (special report) 
89- 403 

psoriasis treatment 90-403, il. 
euphoria 

Stendhal syndrome 91-180 
European Communities, or EC 

beef ban 90-18 
European Space Agency, or ESA 89-255 
eusol 90-116 
eustrongylides 

parasitic infections 90-357 
euthanasia 90-368; 89-351 
event related potential, or ERP 89-267 
examiner 

biomedical patents (special report) 
91-249 

excimer laser 89-294, 309, 329 
excimer laser angioplasty system 

medical uses of space technology 
91-152, il. 

excise tax 90-76 
Executive Health Centres (London, U.K.) 

Harley Street 91-69, il. 68 
exercise 89-21, 258, 271, 417, 449 

adults and physical fitness 91-376 
asthma 91-254 
children and physical fitness 90-47 
gestational diabetes 91-425 
preventive medicine (special report) 

90- 361 
treatment 

cardiac rehabilitation 90-435 
herniated disk 90-429 
middle-age spread 91-474 
occupational health (special report) 

89- 364 
see also Physical Fitness; Sports 

Medicine 
“Exercise Medicine: How Much Do Doctors 

Know?” (Nyberg and Whitley) 
90- 361 

exercise video 
physical fitness 91-383, il. 

exertional rhabdomyolysis 89-397 
Expanded Program on Immunization, 

or EPI 
polio eradication 91-16 

experimentation, animal: see animal 
experimentation 

experimentation, human: see clinical trial 
expert 

medical-decision-aid role (special report) 
91- 367 

expert system: see knowledge-based 
system 

expert witness 
insanity defense (special report) 90-264 

exposure 89-68 
lead poisoning in children (special 

report) 91-288 
“Expulsion of Adam and Eve from 

Paradise, The” (Masaccio) 
Stendhal syndrome 91-183, il. 

extended radical mastectomy 
breast-cancer treatment 91-82 

extended-wear contact lens 90-318; 
89- 308 

external chest massage 90-37 
extra corporeal shock-wave lithotripsy, or 

ESWL 
gallstone treatment 91-400 
kidney-stone treatment 91-429, il. 

extracorporeal membrane oxygenation, or 
ECMO 

pediatric surgery 91-400; 89-375 
extremely low-frequency electromagnetic 

field, or ELF electromagnetic field 
health risks (special report) 91-299 

extrinsic asthma, or allergic asthma 
allergic response 91-253 

eye 89-80, 385, il. 385 
Sjogren's syndrome 91-459 
sunglasses protection 90-444; 89-451 

Eye Diseases and Visual Disorders 
90- 316; 89-308 

Calcutta's sick children 89-139 
children's vision screening 91-149 
older drivers 90-247 
UVB damage 90-131 
see also blindness 

eyeglasses 
medical uses of space technology 

91- 158, il. 
eyelid 89-384 

f 

FAA: see Federal Aviation Administration 
face-lift, or rhytidectomy 89-383, II. 384 

patient dissatisfaction (special report) 
91-403 

facilitator 

camps for children with disabilities 
91-458 

factory 

making the workplace work (special 
report) 89-360 

fall 90-249 

accidental-death cause 91-230 
senior citizens 91-237, 365 

“Fall of the Egg: The Case Against 
Cholesterol, The” (Wood) 89-14 

fallopian tube 
in vitro fertilization 89-455 
infertility roie 91-477 

familial adenomatous polyposis, or familial 
polyposis coli, or FAP 

genetic factors and treatment 89-314 
familial disease 

deafness 89-86 
diabetes 90-284 
prenatal testing 90-327 

familial hypercholesterolemia 
ethics of genetic prediction (special 

report) 91-310 
family 

autopsy permission 90-391 
camps for children with chronic 

diseases 91-453 
childhood cancer 91-106 
children and physical fitness 91-377' 

90-53 
depression in the elderly 90-253 
Down-syndrome children (special report) 

90-336 
eating disorders 91-282 
heart transplantation (special report) 

90-346 
home health care 90-352 
homeless (special report) 89-261 
long-term-care effects 91-170 
modern childhood 90-175 
Mormons 91-195 
obesity 91-354 
sibling rivalry 90-426 

Family History Library (Salt Lake City, 
Utah, U.S.) 

genealogical research 91-195, il. 
family practice 

geriatrics education 90-359 
family therapy 

schizophrenia treatment 91-340 
famine 

birth-weight effects 91-446 
refugees 91-129 

famotidine, or Pepcid 
ulcer treatment 90-326 

fantasy 
traumatized children (special report) 

89-322 
FAP: see familial adenomatous polyposis 
farming: see agriculture 
fascitis 89-479 
fast-food industry 89-304 
fasting 89-25 
fat 89-281, 296, 423 

breast-cancer association 91-73 
calorie calculation 90-451 
diabetic diet 90-286 
dietary restrictions 90-9 
pregnancy 91-448 
see also saturated fat 

fat, body: see body fat 
fat cell 

middle-age spread 91-474 
"Father Knows Best" (television program) 

modern childhood il. 90-174 
fatigue 

chronic fatigue syndrome (special 
report) 89-345 

fatigue fracture: see stress fracture 
fatty acid 

cholesterol research 91-330; 90-9 
liquid very low-calorie diets 91-352 

Fauci, Anthony 90-254 
fault, strike-slip: see strike-slip fault 
fault, thrust: see thrust fault 
favism 

ethics of genetic prediction (special 
report) 91-309 

Favor cigarette 90-73 
favoritism 

sibling rivalry 90-425 
FDA (U.S.): see Food and Drug 

Administration 
febrile seizure, or fever convulsion 

phenobarbital treatment 91-371 
feces: see stool 
Feder, Ned 

scientific fraud (special report) 90-373 
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federal/genetic 
federal government: see Congress; 

Supreme Court; and departments 
by name, e.g., Health and Human 
Services, Department of 

Federal Railroad Administration (U.S.) 
drug testing 90-305 

Feldman, David H. 
“Child Prodigies: Straddling Two Worlds" 

89-32 
feline hyperthyroidism 89-413 
feline leukemia virus, or FeLV 89-414 
feline T-lymphotropic virus, or FTLV 

89- 414 
felony 

insanity defense (special report) 90-265 
female: see women 
female condom, or Femshield 90-272, II. 
femoral artery 90-468 
femur, or thighbone 89-408 

sickle-cell-disease complication 91-387 
Ferguson, Donald J. 

"Breast Cancer in Perspective" 91-71 
fertility 

older couples 91-477 
fertilizer 89-306 
fetal alcohol syndrome 

nutrition during pregnancy 91-448 
toxic exposures during pregnancy 

(special report) 89-402, il. 404 
fetal blood: see fetal hemoglobin 
fetal distress 

cesarean deliveries 91-356 
pregnancy and older women 91-479 

fetal fibroblast 
sickle-cell-disease testing 91-384 

fetal growth 
nutrition during pregnancy 91-446 

fetal hemoglobin, or fetal blood, or 
hemoglobin F 

sickle-cell-disease role 91-383 
fetal movement test: see kick count 
fetal tissue 

tissue transplantation 91-236; 
90- 366, 379 

fetus 90-303, 327 
breast-cancer risks 91-77 
ethics of genetic screening (special 

report) 91-310 
gestational diabetes 91-423 
low birth weight 91-445 
pregnancy and older women 91-479 
prenatal surgery 91-401; 89-386 
toxic exposures during pregnancy 

(special report) 89-401 
lead poisoning (special report) 91-289 

fever convulsion: see febrile seizure 
FGF: see fibroblast growth factor 
fiber (dietary) 89-423 

calorie calculation 90-452 
constipation 90-323 
nutrition during pregnancy 91-448 
oat bran 90-420 
serum cholesterol reduction 91-330; 

89- 28 
fiber-optics 89-329 
fibrin glue 

surgical use 91-402 
fibrinogen 

fibrin-glue component 91-402 
fibroadenoma 

breast cancer 91-76 
fibroblast 89-450, 465 
fibroblast growth factor, or FGF 89-193 

angiogenesis research 90-341 
hormones and growth 91-53 

Fick technique 90-468 
fifth disease, or erythema infectiosum 

pregnancy risk 91-373 
Fifth International Conference on AIDS 

AIDS-research developments 90-253 
Fikotova, Olga 90-408 
filling (dentistry) 90-460 
fine needle aspiration 90-386 
fingerprint, DNA: see DNA fingerprint 
Finland 

patient injury insurance (special report) 
90- 398 

fire 89-250 
accidents and safety 91-230 

Fire Administration (U.S.) 89-250 
fire alarm 89-249 
First, Thomas F., Jr. 89-324 
first aid 89-445 
fish 90-357 
fish oil 89-271,299 

heart-disease prevention 91-330; 90-10 
fitness, physical: see Physical Fitness 
fixation 

Pap smear process 91-464 
Fixx, Jim 89-31, il. 30 
566C (drug) 91-244 
FK-506 (drug) 

tranplantation use 91-411 
Flagyl: see metronidazole 
flap surgery 

gum-disease treatment 90-448 
flavor 90-459 
flecainide, or Tambocor 91-274 

Fleischmann, Martin 
scientific fraud (special report) 90-372 

flexibility (physiol.) 
physical fitness 90-50 

flexion contracture 89-448 
flicker phenomenon 

camps for children with epilepsy 91-456 
flood 90-291, il. 
Florence (It.) 

Stendhal syndrome occurrence 91-176 
Florida (state, U.S.) 89-444 

cocaine seizures 90-302 
flossing 90-447 
flu: see influenza 
fluconazole, or Diflucan 

AIDS treatment 91-244 
FDA approval 91-274 

fluffy cellulose 90-422 
Flumadine (drug): see rimantadine 
fluorescence spectroscopy 89-329 
fluoridation 

safe drinking water (special report) 
91-296 

fluoride 89-164 
bone-formation role 91-364 
tooth-decay prevention 90-282: 89-292 

fluorocarbon, or CFC, or 
chlorofluorocarbon, or halogenated 
hydrocarbon 

ozone layer depletion 90-121 
fluoroscopy 

cardiac catheterization 90-467 
fluorosis 

fluoride causation 91-364 
5-fluorouracil, or 5-FU (drug) 

colon-cancer treatment 91-400 
glaucoma treatment 90-321 

fluoxetine, or Prozac (drug) 91-353 
flushing (biol.) 90-457 
flutamide 

prostate-cancer treatment 91-413 
folic acid 

neural-tube-defects link 91-372 
nutrition during pregnancy 91-447 

follicle-stimulating hormone, or FSH 
sex-hormone regulation 91-45 

Follini, Stefania 
chronobiology experiment (special 

report) 91-394, il. 395 
Fonda, Henry 89-434 
food 

food allergy 90-471 
gestational-diabetes role 91-425 
nutrition and safety concerns 90-6 
parasitic infections 90-357 
see also Diet and Nutrition 

Food and Drug Administration, or FDA 
(U.S.) 89-30, 253, 327, 365 

drugs and drug devices 91-273 
AIDS drugs 91-243: 90-217, il. 214; 

89-337 
thalidomide trials (special report) 

89-401 
food 

bottled drinking water (special report) 
91-293 

health claims 89-298 
sugar-consumption report 89-294 

HTLV-I screening 90-357 
medical decision aids (special report) 

91-369 
products 

antiaging creams 89-468 
contact-lens testing 89-308 
lead-glazed ceramic ware 90-310 
oral contraceptives 90-270 
package labeling 90-12 
silicone gel 90-276 
tobacco 90-73 

“Food for Thought" (Nestle) 90-6 
food irradiation 90-21, il. 20 
food label 90-12 
food poisoning 89-295 
foot 89-479 
footwear 89-478 
Ford, Betty 89-280 
Ford, Edsel 91-313 
forensic medicine 

DNA fingerprinting (special report) 
89-376 

forgetfulness 
aging disorder 91-238 

formaldehyde 89-305 
indoor air pollution 90-478 

formation 
osteoporosis role 91-362 

Forssman, Werner il. 90-468 
Fort River Elementary School (Amherst, 

Mass., U.S.) 
walking program 90-54, /7s. 52, 53 

fortification spectrum, or teichopsia 
migraine headaches 91-320 

“Four Months in a Cave: Experiment in 
Chronobiology" (Degioanni) 91-394 

Fourth International Conference on AIDS 
89-336 

Fra Angelico 
Stendhal syndrome 91-184, il. 185 

fracture 89-479 
bone-loss association 91-362 

fragile-X syndrome 90-328 
Framingham Study 

heart-disease research 91-192, 327 
France 

abortion-pill controversy 90-368 
France, Anatole 89-156 
Franco-Prussian War 89-72 
fraud 

scientific research (special report) 
90- 371 

Frazier, Shervert 
scientific fraud (special report) 90-372 

free-running rhythm 
chronobiology (special report) 91-396 

"Freedom" (U.S. space station) 
medical uses of space technology 

91- 150, il. 159 
Freedson, Patty S. 

“Turning Kids On to Fitness" 90-44 
freezing 

blood-bank storage 90-389 
fish-parasite safeguards 90-357 

Freud, Anna 90-180 
Freud, Sigmund 

anniversary reactions (special report) 
91-347 

compulsive shopping (special report) 
91-345 

delusions diagnosis 91-439 
hallucination studies 91-441 
“Interpretation of Dreams, The” 91-338 
posttraumatic stress disorder (special 

report) 89-317 
sibling rivalry 90-423 
Soviet psychiatry (special report) 89-300 

friction 90-455 
Fridthorsson, Gudlauger 91-467 
Frontiers Donna, or Pioneer Woman 

chronobiology experiment (special 
report) 91-394 

frostbite 
battle exposure 89-68 

fruit 90-310 
fruit fly 90-332, il. 
Frumkin, Howard 

“On the Job in Japan' 90-150 
FSH: see follicle-stimulating hormone 
FTLV: see feline T-lymphotropic virus 
5-FU (drug): see 5-fluorouracil 
full-thickness burn 

medical uses of space technology 
91-150 

functional bowel disorder: see irritable 
bowel syndrome 

functional incontinence 
aging disorder 91-237 

Fung, Yuen-Kai T. 90-331 
Fungizone (drug): see amphotericin B 
fungus 

tinea-capitis causation 91-434 
furniture 

toxic-substance emission 90-476 
fusion, nuclear: see nuclear fusion 
Futcher’s line 

skin problems of blacks 91-433 
"Future Directions for Veterinary Medicine” 

(report, U.S.) 
veterinary reform 90-415 

g 
G-6-PD deficiency: see 

glucose-6-phosphate 
dehydrogenase deficiency 

G protein: see intracellular protein 
GA: see Gamblers Anonymous 
GABA: see gamma-aminobutyric acid 
GAF scale: see Global Assessment of 

Functioning Scale 
Gaidosh, Thomas J. il. 89-407 
gait 

falls and the elderly 91-238 
Gajdusek, D. Carleton 89-169 
galactorrhea 

pituitary-gland disorders 91-52 
Galen 90-103 
gall: see bile 
Gall, Franz Joseph 89-151 

phrenology 91-32 
Gallaudet, Edward Miner 89-90 
Gallaudet, Thomas Hopkins 89-89 
Gallaudet College (Washington, D C., U.S.) 

89-90 
gallbladder 90-323: 89-411 

weight-increase effects 91-351 
Galloway, Jeff 89-476 
gallstone 89-14, 411, 425 

treatment 91-400; 90-323, il. 324 
Galton, Francis il. 89-38 
Gamblers Anonymous, or GA 90-147 
gambling, pathological: see pathological 

gambling 
gamete intrafallopian transfer, or GIFT 

89-456 

gamma-aminobutyric acid, or GABA 
alcohol effect 89-268 

gammahydroxybutyrate 89-438 
ganciclovir, or Cytovene (drug) 91-274 

cytomegalovirus treatment 90-322 
GAO (U.S.): see General Accounting Office 
garbage disposal: see waste disposal 
Gardner, Eldon J. 91-202 
Gardner, Howard 89-40, il. 
Gardner, J.W. 91-198, il. 203 
Gardner’s disease 

Mormons 91-202 
Garrett, Mary 90-29, il. 
garrulity 89-144 
gas, mustard: see mustard gas 
gas, nerve: see nerve gas 
gas chromatograph 90-407 
gases, combustion: see combustion gases 
gases, trace: see trace gases 
gasoline 

lead exposure and children (special 
report) 91-286 

gastric ulcer 90-325 
gastrin-releasing peptide 89-285 
gastritis 90-325 

homeless children (special report) 
89-264 

gastroesophageal reflux 
asthma 91-255 

Gastrointestinal Disorders 90-322 
parasitic infections 90-357 
scleroderma 89-448 
taste perception 90-462 

gastrointestinal tract 
hormone production 91-51 
laxative abuse 90-433 
see also parts of the tract, e.g., colon 

Gay, Leslie N. 90-39 
GCM: see general circulation model 
GCRC: see General Clinical Research 

Center 
Gehrig, Lou 90-113, il. 
gemfibrozil, or Lopid 89-30 
gender: see sex 
gene 90-259; 89-466 

biomedical patents (special report) 
91-251 

gene mapping 89-312, 350 
genome sequencing 91-304; 90-326 
HUGO project 90-40 
Human Genome Initiative (special report) 

91-308 
Jackson Laboratory research (special 

report) 91-317 
gene regulation 90-269 
gene splicing 

biomedical patents (special report) 
91-248 

gene therapy 
adenosine deaminase deficiency 91-306 
breast-cancer treatment 91-89 
ethics (special report) 91-312 

gene transfer 90-331 
sickle-cell-disease treatment 91-388 

genealogy 
Mormons 91-195 

Genentech (co., U.S.) 90-255 
General Accounting Office, or GAO (U.S.) 

chemotherapy studies 90-275 
general circulation model, or GCM 

trace-gas study 90-121 
General Clinical Research Center, or 

GCRC 89-369 
General Motors Cancer Research 

Foundation (U.S.) 
medical awards 90-270; 89-279 

general practitioner, or GP 
development 91-62 

generalized scleroderma, or systemic 
sclerosis 89-447 

generic drugs 89-459 
FDA investigation 91-278 
oral contraceptives 90-271 
use by elderly 90-466 

genetic counseling 
birth defect risks (special report) 89-403 

genetic disease 89-196, 272, 281 
Down syndrome (special report) 90-333 
Jackson Laboratory research (special 

report) 91-313 
medical uses of space technology 

91-146 
newborn screening 90-394 
see also familial disease 

genetic engineering 90-413 
AIDS research 91-242 
biomedical patents (special report) 

91-251 
ethics of genetics research (special 

report) 91-309 
genetic fingerprint: see DNA fingerprint 
genetic imprinting 

disease and inheritance patterns 91-307 
genetic screening 

ethics (special report) 91-310 
genetic testing 89-253, 350 

insurance companies (special report) 
91-310 

494 



Genetics 91-304; 90-326; 89-312 
DNA fingerprinting (special report) 

89- 376 
ethics (special report) 91-308 
fraud controversy (special report) 

90- 373 
Jackson Laboratory research (special 

report) 91-313 
Mormon life-style study 91-202 
obesity predisposition 91-473; 91-354- 

89- 297 
orphan diseases 89-366 
see also gene; genetic disease; heredity 

Genetics Institute Inc. (U.S.) 
patent controversy (special report) 

91- 248 
Geneva Conventions and Protocols 

warfare rules 90-88 
genital ulcer disease 

AIDS transmission 90-258, 356; 89-56 
genome 

ethics of genetic research (special 
report) 91-308 

genetic mapping 91-304 
Jackson Laboratory research (special 

report) 91-317 
Georgetown University (Washington, D.C., 

U.S.) 89-293 
Georgia (state, U.S.) 

snakebite statistics 89-445 
Geriatric Research, Education, and Clinical 

Center, or GRECC (U.S.) 
federal funding 90-359 

geriatrics 89-465 
medical education 90-358 
treatment assessment 90-250 
see also Aging; senior citizens 

Geriatrics Review Syllabus 
medical education 90-360 

German measles: see rubella 
Germany 

adolescent survey 90-186 
birth defects (special report) 89-401 

gestational diabetes 91-423 
pregnancy complications 91-479; 

90- 284 
Gestuno 89-96 
Gey, George O. 90-33, il. 211 
GH; see growth hormone 
giant papillary conjunctivitis, or GPC 

eye infections 90-318 
Gide, Andre il. 90-195 
GIFT: see gamete intrafallopian transfer 
gifted child 89-37 
Gilbert, Hurricane: see Hurricane Gilbert 
Gildersleeve, Basil il. 90-28 
Gilman, Daniel C. 90-25, il. 28 
gingivectomy 90-448 
gingivitis 90-445; 89-293 
glacier 

global-warming effect il. 90-128 
GLADYS 

medical decision aids (special report) 
91- 367 

gland 
hormones 91-41 

glandular fever: see infectious 
mononucleosis 

glare 89-452 
Glasgow Coma System 

medical decision aids (special report) 
91-367 

Glass, Richard M. 
“ I Have to Do It': Understanding 

Compulsions” 90-134 
glass 89-294 
glaucoma 

topical-steroid use 90-402 
treatments 90-321 

Global Assessment of Functioning Scale, 
or GAF Scale 

mental-health diagnosis 89-355 
global warming 90-118 
glomerulus 

olfactory-system disorders (special 
report) 89-331 

glucose 89-477 
diabetes 91-423; 90-284 
taste disorders 90-461 

glucose-6-phosphate dehydrogenase 
deficiency, or G-6-PD deficiency 

ethics of genetic prediction (special 
report) 91-309 

glucose tolerance test 
gestational diabetes 91-423 

gluten-sensitive enteropathy: see celiac 
disease 

glycosaminoglycan 89-465 
GM-CSF: see granulocyte-macrophage 

colony stimulating factor 
GnRH: see gonadotropin-releasing 

hormone 
Goddard Space Flight Center (U.S.) 

medical uses of space technology 
91-146 

Goiania (Brazil) 89-307 
goiter 90-461 
Goldberger, Joseph 89-162 

Golde, David W. 90-210, il. 212 
Goldsmith, Lynn T 

“Child Prodigies: Straddling Two Worlds" 
89-32 

Goldstein, Joseph L. 89-19 
gonadotropin 

sex-hormone regulation 91-45 
gonadotropin-releasing hormone, or GnRH 

brain hormones 91-52 
gonorrhea 89-339 

syphilis incidence 90-356 
Gould, J. Michael 90-422 
gout 89-273 
Gowers, Sir William 90-200 
GP: see general practitioner 
gpl 60 

AIDS research 91-245 
GPC: see giant papillary conjunctivitis 
grafting: see Transplantation 
Graham, David 89-379 
gram-negative bacteria 89-338 

childhood vaccination 91-374 
Grand Rapids (Mich., U.S.) 89-164 
grandiose delusion 

classification 91-437 
granulocyte-macrophage colony 

stimulating factor, or GM-CSF 
cancer-treatment research 89-285 

Graves’ disease 90-112 
Great Britain: see United Kingdom 
“Great Expectations: New Outlook for 

Down Syndrome" (Nadel) 90-333 
GRECC (U.S.): see Geriatric Research, 

Education, and Clinical Center 
Green Clinic (Los Angeles, Calif., U.S.) 

89-291 
greenhouse effect 90-120 
GRH: see growth-hormone-releasing 

hormone 
grief 89-464 

traumatized children (special report) 
89- 322 

griseofulvin 
tinea-capitis treatment 91-434 

Groce, Nora Ellen 89-86 
grooming, pet: see pet grooming 
Grossman, Ronald 91-410 
ground water 

safe drinking water (special report) 
91-292 

group therapy 
compulsive-shopping treatment (special 

report) 91-346 
delusions treatment 91-440 
eating disorders 91-284 
schizophrenia treatment 91-340 

Groupe Roussel-Uclaf (co., Fr.) 
abortion-pill controversy 91-49; 90-368 

growth arrest lines 
lead poisoning in children (special 

report) 91-291 
growth factor 

cancer research 91-96; 89-285 
growth hormone, or human growth 

hormone, or GH, or somatotropin 
athletic use 89-254 
cancer treatment 91-104 
cattle 90-414 
ethics of genetics research (special 

report) 91-309 
growth-hormone-inhibiting hormone, or 

somatostatin 
hypothalamic peptides 91-51 

growth-hormone-releasing hormone, 
or GRH 

hypothalamic peptides 91-51 
growth impairment 

chemotherapy effect 91-104 
Guillemin, Roger 91-52 
guilt 

long-term care and women 91-169 
Stendhal syndrome symptoms 91-187 

gum disease, or periodontal disease 
90- 445 

AIDS detection 89-291 
laser dentistry 91-262 
treatment 89-474 

gunshot wound 89-65 
Gupta, Viswa Jit 

scientific fraud (special report) 90-372 
Gurling, Hugh 90-330 
gurney il. 90-117 
gut: see gastrointestinal tract 
Gwinn, Mary il. 90-29 
gynecology: see Obstetrics and 

Gynecology 
gynoid fat patterning: see peripheral fat 

patterning 

h 
HI receptor 90-260 

common-cold symptoms 91-260 
H2 receptor 90-260 
Hadfield, James 

insanity defense (special report) 90-263 

haemophilus influenza 
asthma 91-255 
childhood cancer 91-102 

Hahnemann, Samuel 
homeopathy 91-31, 114, il. 

hair 
DNA fingerprinting (special report) 

89-376 
problems among blacks 91-432 

hair follcile 
skin problems of blacks 91-432 

hair loss: see alopecia 
hairy leukoplakia 89-291 
Haiti 

Hurricane Gilbert 90-293 
measles research 91-375 

Halabjah (Iraq) 
chemical weapons 90-95, ils. 94, 95 

hallucination 91-441 
delusions comparison 91-438 
schizophrenia treatment 91-340 
Stendhal syndrome symptoms 91-187 

hallucinogenic drug 
hallucination inducement 91-443 

hallucinosis 
hallucinations 91-442 

halogenated hydrocarbon: see 
fluorocarbon 

Halsted, William S. 90-30, il. 31 
radical-mastectomy research 91-80, 

il. 81 
Hamilton Station 

Jackson Laboratory (special report) 
91-315 

Hammer Prize 89-279 
hand 

occupational ailments (special report) 
89-361 

wartime injuries 89-78 
hand-foot syndrome, or dactylitis 

sickle-cell disease 91-386, il. 
handicapped person: see disabled person 
Hands Across America il. 90-186 
Hane, Mikiso 90-153 
Hangar Co. (U.S.) 89-79 
Hansen's disease: see leprosy 
hard contact lens 90-317 
hard suit 89-256, il. 
hard water 

safe drinking water (special report) 
91-294 

Harden, Victoria A. 
"National Institutes of Health— 

Celebrating 100 Years of Medical 
Progress" 89-158 

Harley, Robert 91-60 
Harley Street (st., London, U.K.) 

specialists 91-57, il. 56 
Harris, Frank 90-197, il. 195 
Harrison, Ross G. 90-32 
Harvard Alumni Study 

physical activity and longevity 90-52 
Harvard Cyclotron Laboratory (Boston, 

Mass., U.S.) 
proton therapy 90-273 

Harvard Medical School (Boston, Mass., 
U.S.) 

Alzheimer's disease research 91-238 
Harvard University (Boston, Mass., U.S.) 

89-295 
Harvey, A. McGehee 

"Johns Hopkins: Celebrating a Century 
of Medicine" 90-24 

Haubenstricker, John L. 89-378 
hay fever: see allergic rhinitis 
Hayworth, Rita 89-199, ils. 200-203 
hazardous waste 90-309 
HBLV: see human B-cell lymphotropic 

virus 
HDL: see high-density lipoprotein 
head 

injuries 
bicycling 90-248 
Glasgow Coma System use (special 

report) 91-367 
olfactory system (special report) 

89-334 
Headache 91-319 

Wilde's fatal illness 90-200 
“Healing Pooch and Puss—from Angst to 

Ulcers” (Boden) 91-108 
health 

long-term care and women 91-167 
Mormon life-styles 91-194 
physical fitness 91-375 

"Health” (pub., U.S.) 
skin cancer study 90-440 

Health and Human Services, Department 
of (U.S.) 

children's fitness goals 90-47 
nursing-shortage study 90-381 
tuberculosis program 90-355 

health care, home: see Home Health Care 
Health Care Economics 89-323 

AIDS treatment 91-241; 89-61 
cholesterol-reduction study 90-421 
coronary heart disease 91-331; 90-340 
delayed-childbearing role 91-477 

Genetics/helical 
doctors 91-36 
drug-exposed babies 90-304 
electromagnetic-field research (special 

report) 91-303 
generic drugs 89-459 
home health care 90-348 
long-term care 91-173, 240 
Medicaid rationing 90-369 
medical uses of space technology 

91-150 
neonatal care 89-374 
nurses 90-382 
organ transplantation 91-409 
orphan diseases 89-369 
orthodontics for adults 89-472 
patient injury insurance (special report) 

90-399 
plastic surgery (special report) 91-407 
polio eradication 91-21 
prescription drugs 91-277 
prosthetic innovations 89-396 
refugees 91-133 
senior citizens 90-464 
traffic accidents 91-231 
trauma centers 91-399 
wartime expenditures 90-82 

Health Care Financing Administration 
(U.S.) 

dental spending report 89-295 
health care law: see medical jurisprudence 
health care technology 89-309, 455 

home health care 90-350 
nursing profession 90-385 

"Health for All: Illusory Goal in a World at 
War" (Poteliakhoff) 90-80 

health insurance: see insurance 
“Healthy Nutrition" (pub., WHO) 

dietary recommendations 90-8 
hearing loss, or hearing impairment, or 

deafness 
delusions causation 91-439 
older drivers 90-247 

heart 89-417, 427 
disease: see Heart and Blood Vessel 

Diseases 
endocrine activity 91-50 

Heart and Blood Vessel Diseases 90-338; 
89-327 

asthma 91-255 
diagnosis and treatment 

cardiac catheterization 90-467 
cardiac rehabilitation 90-435 
magnetic resonance imaging 89-392 
transplantation 91-410; 90-342; 

89- 406 
effect of 

cold-water immersion 91-468 
hard water (special report) 91-294 
rheumatic fever 89-373 
scleroderma 89-447 
weight increase 91-351 

ethics of genetic prediction (special 
report) 91-310 

exercise 91-379 
exercise medicine (special report) 

90- 362 
sports medicine 89-396 

hormone replacement therapy 91-361 
Mormon population 91-201 
pregnancy and older women 91-479 
middle-age spread 91-474 
research 

Johns Hopkins 90-36 
National Institutes of Health 89-165 

see also specific diseases by name, e.g., 
coronary heart disease 

Heart and Blood Vessels 91-324 
heart attack, or myocardial infarction 

89-19, 327, 397 
cardiac rehabilitation 90-435 
ethics of genetic prediction (special 

report) 91-310 
hypertension role 91-332 
sudden cardiac death 91-325 
therapeutic catheterization 90-470 
treatment 90-338 

heart murmur 91-449 
heart rate 89-419, 430 

cardiac rehabilitation 90-437 
children's walking program 90-56 

gestational diabetes 91-426 
heart valve 

murmurs 91-449 
heartbeat 

heart-disease effects 91-327 
Stendhal syndrome symptoms 91-180 

heat 90-457 
dental lasers 91-262 

heat exhaustion, or heat prostration 
marathon running il. 89-478 

height 
physical-development trends 90-170, il. 

Heinicke, Samuel 89-89 
Helfand, William H. 

"Less than Loving Look at Doctors, A” 
91- 22 

helical (hair type) 
hair problems of blacks 91-432 
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helicopter/IDDM 
helicopter 89-72, il. 74 
helmet 90-248; 89-251 

skateboard 91-264 
Helms, Jesse 90-78 
HELP system 

medical decision aid (special report) 
91-366 

Helsinki Heart Study (U.S.) 
cholesterol-reduction methods 91-328; 

89-30 
hemagglutinin 

influenza role 91-418 
hematology 

laboratory medicine 90-389 
hemodialysis, or dialysis, or renal dialysis 

89-76, 406, il. 82 
hemodynamic measurement 

cardiac catheterization 90-468 
hemoglobin 89-306 

sickle-cell disease 91-383 
hemoglobin A 

sickle-cell-disease role 91-383 
hemoglobin electrophoresis 

sickle-cell-disease testing 91-385 
hemoglobin F; see fetal hemoglobin 
hemoglobin S: see sickle hemoglobin 
hemolytic anemia 

fifth-disease association 91-374 
sickle-cell-disease effect 91-384 

hemophilia 89-367, 461 
camps for children with chronic 

diseases 91-457 
Hemophilus influenzae 89-338, 371 

sickle-cell-disease association 91-386 
hemorrhage: see bleeding 
heparin 

cardiac catheterization 90-468 
discovery 90-35 
heart and blood vessels 91-325; 90-339 

hepatitis B 
Alter and Baruch's research 89-167 
dental transmission 89-291 
liver-cancer link 89-279 
pregnancy risks 89-373 

hepatitis non-A, non-B, or hepatitis C, or 
hepatitis NANB 

blood-bank screening 90-389 
refugees 91-136 

HER-2/neu (gene) 
breast-cancer role 91-307 

heredity 89-266 
breast cancer 91-72 
chronic diseases' role 91-192 
compulsive gambling 90-148 
genetics research 91-304 
gum disease 90-447 
middle-age spread 91-473 
skin disorders 90-402 
taste disorders 90-461 
see also familial disease 

herniated disk: see slipped disk 
heroic medicine 

criticism 91-32 
heroin 

fetal addiction (special report) 89-404 
herpes simplex virus, or HSV 

neonatal transmission 91-357 
Herpes zoster: see shingles 
Herskowitz, Ira 89-279 
heterophile antibody 

chronic fatigue syndrome (special 
report) 89-346 

heterosexuality 
AIDS 91-241; 89-338 

HHV-6: see human B-cell lymphotropic 
virus 

HIB vaccine 89-371 
high blood cholesterol: see 

hypercholesterolemia 
high blood pressure: see hypertension 
high-density lipoprotein, or HDL 89-480 

alcohol consumption 90-14 
blood-level significance 91-328; 

89-18, il. 
cardiac rehabilitation 90-435 
oat-bran effect 90-419 

Hill, Friedrich Moritz 89-89 
hip 

fractures and the elderly 91-237 
middle-age spread 91-474 
osteoporosis fracture risk 91-364; 

89-400 
hip dysplasia 

congenital defects 91-123, il. 110 
hippocampus 

hormones and stress 91-55 
Hippocrates 90-103 
Hiroshima (Japan) 89-75 
Hispanic 89-55 

obesity occurrence 91-353, il. 
tinea-capitis occurrence 91-434 

histamine 90-260 
histamine-blocking agent 

ulcer treatment 90-325 
histocompatibility antigens: see HLA 

system 
historical control 

FDA drug-testing policy 91-275 

histrionic personality disorder 
Wilde’s personality 90-194 

Hitchings, George 90-269 
hitting the wall 89-480 
HIV: see human immunodeficiency virus 
hives, or urticaria 90-457 
HLA system, or histocompatibility antigens 

diabetes 90-284 
Hlava, Jaroslav 90-111 
HMG-CoA reductase inhibitor 89-30 
Hmong 

refugee camps 91-142 
sudden unexplained death syndrome 

(special report) 89-286, il. 289 
“Hmong Sudden Unexpected Nocturnal 

Death Syndrome: A Cultural Study" 
(Bliatout) 

Laotian refugees (special report) 89-287 
hockey 89-398 
Hodgkin's disease 90-110 
Hoffmann-La Roche (co., U.S.) 

Accutane-induced birth defects (special 
report) 89-403 

hog: see pig 
Hogarth, William 

physician caricatures 91-30, il. 
holiday neurosis 

anniversary reactions (special report) 
91-349 

holism 
homeopathic treatment of animals 

91-113 
Holocaust 

anniversary reactions (special report) 
91-349 

children and psychic trauma (special 
report) 89-318 

Home Health Care 90-348 
nurses' roles 90-380 
premature infants 90-395 

“Home Safety Checklist” (pub., U.S.) 
falls and the elderly 91-238 

home water treatment device 
safe drinking water (special report) 

91-298 
homelessness 

children (special report) 89-261 
Loma Prieta earthquake 91-271 

homeobox 
molecular genetics 90-332 

homeodomain 
molecular genetics 90-332 

homeopathy 
criticism 91-31 
veterinary medicine 91-113 

homework (employment) 
Japanese working conditions 90-165 

homicide 
traumatized children (special report) 

89- 319 
homosexuality 89-356 

AIDS 91-241; 89-56, 338, 461 
delusion association 91-439 

Hong Kong flu 
influenza pandemics 91-418 

“Honorable Mention: Proper Names in the 
Medical Lexicon" (Oirckx) 90-100 

Hood, Leroy 89-278, II. 

hoof 89-412 
Hook, Ernest B. 90-330 
hookworm 90-34 
Hopkins, Donald R. 

“Polio: Conquest of a Crippler" 91-6 
Hopkins, Johns 90-25, il. 26 
Hoppe, Peter 91-317 
Horder, Lord Thomas 91-67 
hormonal therapy 

cancer treatment 89-281 
breast 91-85 
prostate gland 91-413 

hormone 90-18; 89-479 
hormone replacement therapy, or HRT 

oral-contraceptive use 90-270 
postmenopause treatment 91-361 

horny layer: see stratum corneum 
horse 89-411, 446, il. 412 

racing and health 90-414 
hospice 90-352 
hospital 89-323, 341,431 

cardiac catheterization 90-467 
criminally insane (special report) 90-266 
earthquake preparations (special report) 

90- 300 
home-care alternative 90-350 
kidney-stone treatment 91-429 
medical uses of space technology 

91- 150 
nurses' roles 90-380 
pressure-sore occurrence and 

prevention 90-453 
Stendhal syndrome treatment 91-188 
see also Johns Hopkins Hospital 

Hospital Corporation of America 89-323 
Hospital of St. Mary of Bethlehem 

(London, U.K.): see Bedlam 
host cell 

biomedical patents (special report) 
91-251 

hot flash, or hot flush 90-457 
Hounsfield, Godfrey 89-391 
hours of work 

Japanese working conditions 90-157 
housing 

indoor pollution 90-475 
Howard, Coby 90-370, il. 
Howland, Howard C. 90-317 
HP: see hypersensitivity pneumonitis 
HPV: see human papillomavirus 
HRT: see hormone replacement therapy 
HSV: see herpes simplex virus 
5-HT: see serotonin 
HT-Advisor 

medical decision aids (special report) 
91-367 

HTLV-i: see human T-cell lymphotrophic 
virus type I 

HTLV-III: see human immunodeficiency 
virus 

Hudson, William, III il. 89-41 
Hughes, Howard 90-138, il. 
Hughes, R. G. 89-325 
HUGO: see Human Genome Organization 
human B-cell lymphotropic virus, or HBLV, 

or human herpesvirus type 6, or 
HHV-6 

AIDS role 91-243 
chronic fatigue syndrome (special 

report) 89-348 
human chorionic gonadotropin 

prenatal screening 90-330 
"Human Emotion" (macropaedia revision) 

91-208 
human experimentation: see clinical trial 
human factors engineering: see 

ergonomics 
Human Fetal Tissue Transplantation 

Research Panel (U.S.) 
medical ethics 90-366 

Human Genome Initiative 
ethics of genetic research (special 

report) 91-308 
gene mapping 91-304; 89-350 
Jackson Laboratory research (special 

report) 91-318 
Human Genome Organization, or HUGO 

gene mapping 90-40 
human growth hormone: see growth 

hormone 
human herpesvirus type 6: see human 

B-cell lymphotropic virus 
human immunodeficiency virus, or HIV, 

or AIDS-related virus, or ARV, 
or human T-cell lymphotrophic 
virus type III, or HTLV-III. or 
lymphadenopathy-associated virus, 
or LAV 

AIDS causation 91-241; 90-253; 89-336 
blood-bank screening 90-389 
cesarean delivery 91-358 
hospital workers' HIV exposure 91-402 
“Oxford English Dictionary” (special 

report) 91-268 
tuberculosis link 90-354 

human insulin 90-287 
human papillomavirus, or HPV 

cervical-cancer role 91-466 
human sexuality: see sexual behavior 
human T-cell lymphotrophic virus, type I, 

or HTLV-I 
blood-bank screening 90-389 
infectious diseases 90-356, il. 

human T-cell lymphotrophic virus type III: 
see human immunodeficiency virus 

Humana, Inc. (U.S.) 89-323 
Humatrope: see somatropin 
humidifier 90-476 

Sjogren's syndrome treatment 91-461 
humidifier fever 90-476 
humidity 

indoor-pollution control 90-477 
Hungary 

adolescent survey 90-185 
Hunter, John 90-114 
Hunter, William il. 89-110 
Huntington's chorea, or Huntington's 

disease 89-350, 366 
ethics and genetic prediction (special 

report) 91-310 
smell dysfunction (special report) 

89-334 
Hurricane Gilbert 90-292 
Hurricane Hugo 

natural disasters 91-269 
Hurricane Joan 90-293 
hydralazine 91-334 
hydrocephalus 

fetal surgery 91-401 
neural tube defects 91-371 

hydrocortisone 90-434 
hydrogen 89-392 
hydrogen peroxide 

dental bleaching 91-261 
hydronephrosis 

fetal surgery 91-401 
hydropathy, or hydrotherapy 

unorthodox medical practices 91-32 

5-hydroxytryptamine: see serotonin 
hydroxyurea 

sickle-cell-disease treatment 91-388 
hygiene 

cancer patients 91-264 
orthodontics 89-474 
polio role 91-10 

Hygienic Laboratory (U.S.) 89-161, lls. 
161, 162 

hyperactivity, or attention deficit disorder, 
or ADD, or attention deficit disorder 
with hyperactivity, or ADDH, or 
attention deficit hyperactivity, 
or ADH 

children 90-392 
chronobiology research (special report) 

91-396 
hypercalciuria 

kidney-stone role 91-427 
hypercholesterolemia, or high blood 

cholesterol 
coronary heart disease link 91-328 
lovastatin treatment 91-275 
oat-bran studies 90-418 

hyperglycemia 
gestational diabetes 91-423 

hyperlipidemia 
diuretic effects 91-334 

hyperparathyroidism 
bone-formation role 91-365 
kidney-stone causation 91-430 

hyperpigmented macule 
skin problems of blacks 91-432 

hyperprolactinemia 
pituitary-gland disorders 91-52 

hyperreactivity, airway: see airway 
hyperreactivity 

hypersensitivity: see Allergies 
hypersensitivity pneumonitis, or HP 

indoor air pollution 90-477 
Hypertension, or high blood pressure 

91-331 
coronary heart disease 89-22 
exercise effects 91-379 
gestational diabetes 91-424 
HT-Advisor treatment 91-367 
middle-age spread 91-474 
pregnancy and older women 91-478 
stroke 90-378 
water-contamination effects (special 

report) 91-293 
weight-increase effects 91-351 

hyperthermia 
common-cold treatment 91-260 
sports injury 89-396 

hyperthyroidism 89-413 
hypertrophic obstructive cardiomyopathy: 

see idiopathic hypertrophic 
subaortic stenosis 

hyperuricosuria 
kidney-stone formation 91-428 

hyperventilation 
asthma cause 91-254 
camps for children with epilepsy 91-456 
cold-water shock 91-467 

hypnagogic nightmare, or hypnagogic 
hallucination 89-436 

hypocitraturia 
kidney-stone formation 91-428 

hypoglycemia 90-283 
exercise and diabetics 89-398 
gestational-diabetes complications 

91-424 
hypohidrotic ectodermal dysplasia 

cool-suit technology 91-155 
hyposensitization therapy: see 

immunotherapy 
hyposmia 

smell dysfunction (special report) 
89-332 

hypothalamus 
peptide-hormone production 91-51 

hypothermia 89-69, 427 
cold-water immersion 91-469 

hysterectomy 
Pap smear 91-466 

" 'I Have to Do It': Understanding 
Compulsions" (Glass) 90-134 

IBP, Inc., or Iowa Beef Processors (U.S.) 
health and safety violations (special 

report) 90-312 
IBWA: see International Bottled Water 

Association 
ibuprofen 90-434 
1C: see interstitial cystitis 
ICAM-1: see intercellular adhesion 

molecule-1 
ichthyosis 

skin disease 89-390 
Ickx, Paul 90-84 
ICU: see intensive care unit 
IDDM; see insulin-dependent diabetes 

mellitus 
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identical twins, or monozygotic twins 
89-406 

schizophrenia study 91-340 
identification (psychol.) 90-425 
identity crisis 

Stendhal syndrome 91-189 
idiopathic hypertrophic subaortic stenosis, 

or hypertrophic obstructive 
cardiomyopathy, or IHHS 

heart-murmur role 91-451 
idiot savant: see savant 
IFMSS: see International Fetal Medicine 

and Surgery Society 
ifosphamide 91-103 
IgE, or immunoglobulin E 

allergic reactions 91-253; 90-259 
IgG, or immunoglobulin G 

immunotherapy 90-262 
IHHS: see idiopathic hypertrophic 

subaortic stenosis 
IL-2: see interleukin-2 
ileal conduit urinary diversion 

interstitial cystitis treatment 91-415 
illness: see diseases and disorders 
image intensifier 

medical uses of space technology 
91-146 

Imanishi-Kari, Thereza 
research-fraud controversy (special 

report) 90-373, il. 374 
imipramine, or Tofranil 89-438 
imiprimine 

bulimia treatment 91-283 
immersion 

cold water 91-467 
immersion foot, or trench foot 

battle exposure 89-68, il. 69 
immigration 

ethics of DNA fingerprinting (special 
report) 91-311 

National Institutes of Health 89-158 
worker safety (special report) 90-312 

immune system 89-272, 447 
AIDS 91-242; 90-254; 89-461 
chronobiology research (special report) 

91-396 
infectious diseases 90-354 
Jackson Laboratory research (special 

report) 91-318 
UVB damage 90-131 

immunization, or inoculation 
history 89-161 
infectious diseases 89-370, il. 340 
influenza prevention 91-421 
Pasteur's research 89-178 
pediatrics il. 89-371 
polio eradication 91-15 

immunoglobulin: see antibody 
immunoglobulin E: see IgE 
immunoglobulin G: see IgG 
immunology 89-179 

see also Allergies 
immunopathology 90-389 
immunosuppressant drug 

diabetes treatment 90-285 
transplantation use 90-343; 89-406 

immunotherapy, or desensitization therapy, 
or hyposensitization therapy 

allergic-disease treatment 90-262 
cancer treatment 89-285 

gene-transfer experiment 90-332 
metastatic melanoma 90-406 

food allergy 90-474 
Imodium 90-434 
implant 90-288 
impotence 

prostate-cancer surgery 91-413; 89-282 
impulse control disorder 90-144 

shopping (special report) 91-342 
Imuran; see azathioprine 
in vitro fertilization 89-455 

Jackson Laboratory research (special 
report) 91-317 

inactivated poliovirus vaccine, or IPV: see 
Salk vaccine 

Inaudi, Jacques it. 89-42 
inborn error of metabolism 

liver-transplant cause 91-408 
inbreeding 

pet behavior therapy 91-123 
Incline Village (Nev., U.S.) 

chronic fatigue syndrome (special 
report) 89-345 

incontinence, urinary: see urinary 
incontinence 

indecainide, or Decabid (drug) 91-274 
index map 

genetics research 91-304 
“Index Medicus" (pub., U.S.) 89-174 
India 89-121 
indigestion 

GLADYS diagnosis (special report) 
91-367 

induced erythrocythemia: see blood doping 
industrial accident 89-249, 306 
Industrial Safety and Health Law, or ISHL 

(1972, Japan) 
Japanese workplace standards 90-162 

industrialization 
Japan 90-152 

infancy 
Calcutta's poor 89-137 
cardiac catheterization 90-470 
diseases and disorders 

compulsive-shopping causes (special 
report) 91-345 

congenital AIDS 89-58, 461, ils. 
54, 58 

congenital eye disorders 89-309 
gestational diabetes 91-423 
leukemia 91-94 
maternal drug use 90-303 
methemoglobinemia 89-306 
organ transplant 89-349 

hypothermia susceptibility 89-427 
lead poisoning (special report) 91-287 
neonatal care 89-374 
nutrition during pregnancy 91-446 
safety seats 91-230 
sibling rivalry 90-423 
surgery and transplantation 89-408 
taste-bud distribution 90-460 
water-contamination susceptibility 

(special report) 91-295 
see also neonate 

infant mortality rate 89-58, 371 
homeless children (special report) 

89-263 
nutrition during pregnancy 91-445 
pregnancy and older women 91-480 
United States 91-355 
wartime rates 90-82 

infantile paralysis: see polio 
infarction, myocardial: see heart attack 
infection 89-66, 137 

AIDS 90-254 
common cold 91-258 
dentistry and radiotherapy 91-264 
eye 90-318 
gestational-diabetes risks 91-424 
headache role 91-323 
heart transplant (special report) 90-345 
home-care treatment 90-350 
leukemia 91-95 
sickle-cell-disease association 91-386 

Infectious Diseases 90-354; 89-336 
AIDS 89-55; 89-461 
chronic fatigue syndrome (special 

report) 89-345 
global-warming effect 90-124 
National Institutes of Health 89-158 
pediatric concerns 89-370 
see also specific diseases by name, e.g., 

AIDS 
infectious mononucleosis, or Drusenfieber, 

or glandular fever 
Epstein-Barr viral infections (special 

report) 89-346 
infertility 89-455 

childhood-cancer effect 91-104 
lead poisoning’s role (special report) 

91-290 
pregnancy and older women 91-477 

inflammation 89-270 
influenza, or flu 91-417 

1918 epidemic 89-162 
influenza A 

epidemics 91-418 
influenza B 

epidemics 91-418 
influenza C 

influenza 91-418 
influenza virus 

composition 91-418 
informed consent form 

plastic surgery (special report) 91-405 
infradian 

chronobiology (special report) 91-397 
infrared light rays 

eye damage 89-452 
infusion pump 

diabetes control 90-287 
home health care 90-351 

ingestion 
lead poisoning in children (special 

report) 91-288 
Ingraham, A. 89-142 
ingrown hair 

skin and hair problems of blacks 91-434 
inhaler 

asthma treatment 91-257, il. 256 
inhibin 

hormone regulation 91-45 
injection 89-460, 469 

AIDS occurrence and risk 90-303; 
89-54, 461 

home health care 90-350 
insulin 90-285 

injection testing 
impotence 91-414 

injury, or wound 
dentistry 91-263 
exercises 91-382, 475; 89-420 
Hurricane Hugo 91-269 
marathon runners 89-479 
nerve 89-387 

occupational hazards 89-304 
patient insurance (special report) 90-398 
rehabilitation medicine 89-394 
sports medicine 89-399 

“Innocent Victims in a Violent World" (Eth) 
89- 316 

inoculation: see immunization 
insanity defense 

criminal liability and treatment (special 
report) 90-263 

insomnia 
sleep disorders 91-391 

“Institut Pasteur—100 annees a la bonne 
sante" (Morange) 89-176 

insulation 
cold-water-immersion treatment 91-470 

insulin 90-283; 89-398 
gestational diabetes 91-423 
hypertension role 91-335 

insulin-dependent diabetes mellitus, or 
IDDM, or juvenile onset diabetes, or 
type I diabetes 

camps for children with chronic 
diseases 91-455 

Jackson Laboratory research (special 
report) 91-317 

pathology and treatment 90-284 
pregnancy and older women 91-479 

insurance 89-323, 369, 371 
AIDS discrimination 91-247 
diabetics 90-288 
ethics of genetic prediction (special 

report) 91-310 
heart-transplant recipient (special report) 

90- 346 
home health care 90-353 
Japanese health care 90-155 
long-term care 91-240 
no-fault compensation (special report) 

90- 398 
passive-restraint controversy 91-231 
prescription drugs 91-278 

integrated immune response 
Epstein-Barr viral infections (special 

report) 89-346 
intelligence 89-34, 440 

children and antiepileptic drugs 91-371 
intelligence quotient, or IQ 

lead poisoning in children (special 
report) 91-289 

psychological testing 89-441, il. 
intensive care unit, or ICU 

neonatal care 89-374 
intercellular adhesion molecule-1, or 

ICAM-1 
virus research 91-260 

interdental brush 90-447 
interferon 89-285, 337 

melanoma treatment 90-406 
interior monologue 

thinking among the deaf 89-100 
interleukin 

melanoma treatment 90-406 
interleukin-1 

osteoporosis role 91-362 
interleukin-2, or IL-2 

cancer treatment 89-285 
hypertension treatment 91-337 

intermittent explosive disorder 
impulse control disorders 90-145 

internal mammary lymph node 
breast-cancer detection 91-77 

internal medicine 
geriatrics education 90-359 

International Amateur Athletic Federation 
89-253 

International Anatomical Nomenclature 
Committee 

eponyms 90-117 
International Association for Veterinary 

Homeopathy 
farm animal treatment 91-116 

International Atomic Energy Agency 
89-308 

International Bottled Water Association, or 
IBWA (U.S.) 

bottled-water regulation (special report) 
91- 293 

“International Classification of Diseases, 
9th Revision, Clinical Modification” 
(WHO publication) 

mental-disorder diagnosis 91-338; 
89-355 

International Committee of the Red Cross 
refugee assistance 91-128 

International Fetal Medicine and Surgery 
Society, or IFMSS 

fetal surgery 91-401 
International Headache Society 

headache classification 91-319 
“International Journal for Veterinary 

Medicine” (pub.) 
homeopathy 91—113 

International Medical Corps (org., U.S.) 
medical care in Afghanistan 90-84, il. 

International Olympic Committee, or IOC 
89-253 

drug testing 90-407 

identical / J amaica 
International Task Force for Disease 

Eradication 
polio 91-6 

International Veterinary Acupuncture 
Society 

veterinary medicine developments 
91-111 

International Youth Year 90-180 
"Interpretation of Dreams, The" (Freud) 

mental-health publications 91-338 
Intersalt Study 

hypertension research 91-335 
interstitial cystitis, or 1C 

urological disorders 91-415 
interventional radiology 89-394 
intervertebral disk 90-427; 89-410 
intoxication 89-268 
intracellular protein, or G protein 

endocrine diseases 91-47 
intracranial pressure 

headache classification 91-322 
intraocular inflammatory disease: see 

uveitis 
intrauterine device, or IUD 90-271 
intrauterine insemination, or IUI 89-457 
intravenous injection: see injection 
intravenous pyelogram, or IVP 

kidney-stone diagnosis 91-428 
intravenous therapy, or IV therapy 

home health care 90-351 
intrinsic asthma, or nonallergic asthma 

allergic response 91-253 
intron 90-269 
invasive cancer 

breast-cancer diagnosis 91-76 
Pap smear 91-463 

IOC: see International Olympic Committee 
iodine-123 89-393 
Iowa Beef Processors (U.S.): see IBP, Inc. 
Ipco Creamy Snuff 90-74 
IQ: see intelligence quotient 
Iran 90-98, il. 97 
Iraq 

chemical weapons 90-94 
iron 89-252, 477 

nutrition during pregnancy 91-447 
safe drinking water (special report) 

91-294 
iron lung 

polio treatment 91-14, il. 13 
irradiation: see radiation therapy 
irradiation, food: see food irradiation 
irresistible-impulse test 

insanity defense (special report) 90-263 
irrigation device 90-447 
irritable bowel syndrome, or functional 

bowel disorder 89-425 
ischemia 

angiogenesis research 90-341 
stroke 90-377 

ischemic tissue injury 
sickle-cell-disease effect 91-384 

ischial tuberosities 
pressure-sore risk 90-455 

ISHL (1972, Japan): see Industrial Safety 
and Health Law 

islets of Langerhans 90-35, 284 
isolation 

Stendhal syndrome 91-187 
Isomeride (drug): see dexfenfluramine 
isometric exercise 89-397 
isoniazid 

tuberculosis prevention 90-354 
isotonic exercise 89-397 
isotretinoin, or 13-cis-retinoic acid, or 

Accutane 
psoriasis treatment 90-403 
toxic exposure during pregnancy 

(special report) 89-402 
Israel 

adolescent survey 90-185, il. 
children who survive disasters (special 

reports) 89-318 
Italians 

Stendhal syndrome 91-181 
Italy 

adolescent survey 90-185 
IUD: see intrauterine device 
IUI: see intrauterine insemination 
IV therapy: see intravenous therapy 
IVP: see intravenous pyelogram 
Ixodes dammini 89-340 

i 
Jackson, Roscoe B. 91-313 
Jackson Laboratory (Bar Harbor, Me., 

U.S.) 
genetics research (special report) 

91-313 
Jacque, Charles-Emile 

caricatures 91-25, ils. 31, 32 
"JAMA": see "Journal of the American 

Medical Association" 
Jamaica 

Hurricane Gilbert 90-292 
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James/levodopa 
James I (king of England and Scotland) 

90-60 
Japan 

adolescent survey 90-185 
earthquake preparations (special report) 

90- 299 
HTLV-I incidence 90-357 
occupational health 90-150 
U.S. cigarette importation 90-78 

jaundice 
qestational-diabetes complications 

91- 424 
jaw, or mandible 90-445; 89-471 
jaw joint: see temporomandibular joint 
JC virus 90-379 
jealousy 

delusions 91-437 
Jefferson, Thomas 

anniversary reactions (special report) 
91-348, il. 

Jefferson University (Philadelphia, Pa., 
U.S.) 89-450 

Jeffreys, Alec 
DNA fingerprinting (special report) 

89-376 
Jervell and Lange-Nielsen syndrome 

Q-T interval association 91-326 
Jet Propulsion Laboratory, or JPL (U.S.) 

medical uses of space technology 
91-146,//. 147 

Jews 
dietary practices 91-190 
ethics of genetic prediction 91-309 

Jex-Blake, Sophia 
Harley street 91-64, il. 65 

Joan, Hurricane: see Hurricane Joan 
job-related stress, or technostress 

making the workplace work (special 
report) 89-360 

Jod-Basedow's disease 90-111 

jogging 
physical fitness 91-381 

John D. and Catherine T. MacArthur 
Foundation: see MacArthur 
Foundation Award 

John E. Fogarty International Center 
(Wash., D.C., U.S.) 

international scientific cooperation 
89- 173 

John Morrell & Co. (U.S.) 
health and safety violations (special 

report) 90-312, il. 313 
"Johns Hopkins: Celebrating a Century 

of Medicine” (Abrams and Harvey) 
90- 24 

Johns Hopkins Health System 90-42 
Johns Hopkins Hospital (Baltimore, Md., 

U.S.) 
cataract research 89-451 
children and antiepileptic drugs 91-371 
history 90-27, il. 

Johns Hopkins medical institutions 
(Baltimore, Md., U.S.) 

history 90-41 
Johns Hopkins University (Baltimore, Md„ 

U.S.) 
history 90-26 

Johns Hopkins University School 
of Hygiene and Public Health 
(Baltimore, Md., U.S.) 

history 90-42 
Johns Hopkins University School of 

Medicine (Baltimore, Md., U.S.) 
history 90-28 

Johns Hopkins University School of 
Nursing (Baltimore, Md., U.S.) 

history 90-42 
Johnson, Ben 90-407, il. 
Johnson, Newell 89-294 
Johnson, Samuel 90-139, il. 138 
Johnson & Johnson (co., U.S.) 

biomedical patents (special report) 
91- 251 

joint 89-270 
horse surgery 89-412 
see also Arthritis and Rheumatic 

Diseases 
Joint Commission on Accreditation of 

Healthcare Organizations (U.S.) 
autopsy rate 90-392 
home-care evaluation 90-350 

Jones, David A. 89-326 
Jones, James 

chronic fatigue syndrome (special 
report) 89-346 

Jones, Michael 
rights of the insane (special report) 

90- 266 
Jones, Tom 89-113, il. 
“Journal of American Medicine, The” 

(journ., U.S.) 89-296, 351 
“Journal of the American Medical 

Association," or “JAMA" (journ., 
U.S.) 

AIDS discrimination 91-247 
childhood vaccination 91-375 
physical-fitness recommendations 

91- 380 

sudden unexplained death syndrome 
(special report) 89-286 

"Journal of the National Cancer Institute" 
(journ., U.S.) 

Mormon cancer study 91-199 
JPL (U.S.): see Jet Propulsion Laboratory 
"Jungle, The” (Sinclair) 

meatpacking industry (special report) 
90-312 

jurisprudence, medical: see medical 
jurisprudence 

juvenile onset diabetes: see 
insulin-dependent diabetes mellitus 

k 

Kahan, Barry 89-406 
Kalkstein, Laurence S. 

“Tomorrow’s Forecast: Hot, with a 
Chance of Malaria” 90-118 

Kampuchea 
traumatized children of disaster (special 

report) 89-318 
Kaposi’s sarcoma 89-291 

“Oxford English Dictionary” inclusion 
(special report) 91-267 

Karasu, T. Byram 91-340 
karoshi 

Japanese work patterns 90-159 
karyotype 

genetic research 91-147 
KCS: see keratoconjuctivitis 
Keflex: see cephalexin 
Keith, Jerry M. 89-171 
Kellen, David 

worker health and safety (special report) 
90-314, il. 

Kelly, Howard A. 90-28, il. 32 
keloids 

skin problems of blacks 91-436, il. 435 
Kelsey, Frances 

thalidomide research (special report) 
89-401 

Kendrick, Douglas 89-68 
Kennedy, David 

children and disaster (special report) 
89-316 

Kennedy, Ted, Jr. il. 90-397 
keratectomy 89-309 
keratin 

breast-cancer detection 91-87 
keratinocyte 

psoriasis 90-402 
keratitis 89-308 
keratoconjunctivitis, or acute 

photokeratitis, or snow blindness, or 
welder's flash 

solar-radiation damage 90-131; 89-452 
keratoconjunctivitis sicca, or dry eye 

syndrome, or KCS 
collagen shield 90-320 
Sjogren's syndrome 91-459 

ketone 
gestational-diabetes monitoring 91-424 

Kettering Prize, or Charles F. Kettering 
Prize 

medical awards 90-270; 89-279 
Key, Ellen 90-166 
Khan, Yasmin Aga 

"Confronting Alzheimer’s: A Message of 
Courage" 89-199 

Khartoum (The Sudan) 
flooding disaster 90-292, il. 291 

Khorana, Har Gobind 89-279 
kick count, or fetal movement test 

gestational diabetes 91-426 
kidnapping 

traumatized children (special report) 
89-320 

kidney 90-464; 89-448 
erythropoietin production 91-49 
hypertension role 91-332 
transplantation 91-409; 89-406, il. 

kidney disease 
sickling 91-387 

kidney stone 91-427 
killer T cell: see cytotoxic T cell 
kilocalorie 

food-energy measurement 90-449 
kilojoule 

food-energy values 90-449 
King, Elizabeth il. 90-29 
kinship 

DNA-fingerprinting determination 
(special report) 89-377 

Kinyoun, Joseph J. 89-160, il. 161 
Kirschner, Robert 

sudden unexplained death syndrome 
(special report) 89-288 

Kjeldahl, Johan G, C. T. 90-451 
kleptomania 

impulse control disorders 90-145 
Klinefelter's syndrome 

chromosomal abnormalities 91-46 
Klonopin (drug): see clonazepam 
kneecap: see patella 

Knickerbocker, G. Guy 90-37 
knowledge-based system, or expert 

system 
medical decision aids (special report) 

91-367, //, 368 
Knudson, Alfred G., Jr. 90-270 
Koch, Robert 89-158 
Koop, C. Everett 89-337 

children and safety 90-249 
smoke-free society goal 90-65, il. 67 

Korbut, Olga il. 89-37 
Korean (people) 

Japanese working conditions 90-165 
Korean War 89-72 
Korsakoff's psychosis 

smell dysfunction (special report) 
89-335 

Kouwenhoven, William B. 90-37 
Kraepelin, Emil 91-338 
Kristiansen, Ingrid il. 89-476 
KUB X-ray 

kidney-stone diagnosis 91-428 
Kundu, Giridhari 

Calcutta orphan aid 89-125 
“Pediatrician's Report from Calcutta" 

89-134 
Kunkel, Louis M. 89-313 
kyphosis 89-395 

1 

L-deprenyl, or selegiline 91-235, il. 
L-dopa: see levodopa 
label, food: see food label 
labor: see Obstetrics and Gynecology 
labor, or work 

family life 90-175 
Japanese working conditions 90-152 
long-term care and women 91-168 
meatpacking (special report) 90-311 

Labor Standards Bureau (Japan) 
Japanese workplace standards 90-162, 

il. 160 
labor union: see trade union 
laboratory 

Pap smear screening 91-466 
Laboratory Medicine 90-385 
laboratory technician 89-431 
Lac-Hydrin: see ammonium lactate 
Lacks, Henrietta 

eponyms 90-114 
HeLa cell culture 90-33 

lactase 90-471 
lactation 

nutrition during pregnancy 91-446 
Laennec, Rene-Theophile-Hyacinthe 

90- 105 
stethoscope development 91-449 

laetrile 90-217, il. 216 
Lamaze, Fernand 

natural childbirth 91-358 
lameness 

veterinary medicine and acupuncture 
91- 112 

lamina 
herniated disk 90-430 

laminectomy 90-430 
laminotomy 

herniated disk 90-430 
Lancome Laboratories (Paris, Fr.) 89-470 
Lander, Eric 89-279 
landfill 90-309 
Landsteiner, Karl 89-67 
Lane, Arbuthnot 91-66 
Lane, Harlan 89-86 
Lange, Beverly J. 

"Children with Cancer: Odds in Their 
Favor” 91-90 

Langley Research Center (U.S.) 
medical uses of space technology 

91-151 
Langmuir, Alexander 

AIDS research 91-246 
polio research 91-12 

language 
Down syndrome (special report) 90-335 

Laotian 
sudden unexplained death syndrome 

(special report) 89-286 
laparoscopic cholecystectomy 

gallstone treatment 91-401 
large intestine: see colon 
Lariam (drug): see mefloquine 
Larrey, Dominique-Jean 89-65, il. 67 
laryngeal palsy 

diagnosis 90-414 
laser 

acupuncture use 91-110 
atherosclerotic plaque removal 89-329 

medical uses of space technology 
91-151 

cervical-cancer treatment 91-465 
dental research 91-262; 89-294 
eye surgery 89-309, ils. 310, 311 
reconstructive surgery 89-387 

laser keratomileusis 89-310 

Lasker Awards, or Albert Lasker Awards 
medical awards 90-269; 89-278 

late asthmatic response, or late-phase 
reaction 

asthma 91-255 
late luteal phase disorder 89-356 
latex gloves 89-292 
Latham, John 91-62 
Latter-day Saints: see Mormon 
Latter-day Saints Hospital (Salt Lake City, 

Utah, U.S.): see LDS Hospital 
Lauterbur, Paul C. 89-279 
LAV: see human immunodeficiency virus 
law 

insanity defense (special report) 90-263 
medical decision aids (special report) 

91-369 
see also medical jurisprudence 

Law of Moses: see Moses, Law of 
lawsuit 

obstetrics 91-356 
tobacco industry 90-64 

laxative 90-433 
lazy eye 

children's vision screening 91-149 
LDL: see low-density lipoprotein 
LDS: see Mormon 
LDS Hospital, or Latter-day Saints Hospital 

(Salt Lake City, Utah, U.S.) 
medical decision aids (special report) 

91-366 
lead 

ceramic-ware 90-310 
indoor pollution 90-479 
safe drinking water (special report) 

91-295 
toxic exposure during pregnancy 

(special report) 89-403 
lead arsenate 90-310 
lead poisoning 

children (special report) 91-286 
learned behavior 

taste aversions 90-462 
learning 

childhood cancer 91-105 
Down syndrome children (special report) 

90- 335 
Lebanon 

wartime health care 90-87 
Leber’s hereditary optic neuropathy 

mitochondrial genome causation 91-307 
lecithin 89-192 
Leder, Philip 89-278 
Lee, P. R. 89-325 
Leeper, Edward 91-299 
left ventricular mass 

hypertension diagnosis 91-335 
leg 89-329, 387, il. 394 

herniated-disk symptoms 90-427 
"Legal Remedies" (Annas) 90-208 
legionnaires’ disease 90-113 

“Oxford English Dictionary" inclusion 
(special report) 91-267 

Leigh, J Paul 90-306 
Leiter, Edward 91-317 
lens (eye) 

ultraviolet-radiation damage 90-319; 
89- 451 

Leonardo da Vinci 89-106, il. 108 
leprosy, or Hansen’s disease 

psychosocial effects of skin disease 
(special report) 89-388 

Lerner, Aaron 
psychosocial effects of skin disorders 

(special report) 89-389 
lesion 

emotional effects of skin disease 
(special report) 89-388 

less developed countries, see Third World 
“Less than Loving Look at Doctors, A” 

(Helfand) 91-22 
Lessing, Doris 90-83 
Letterman, Jonathan 89-71 
"Letting Children Be Children . . . While 

They Can” (Bettelheim) 90-166 
leukemia 89-254, 305, 370, 414 

camps for children with chronic 
diseases 91-456 

chemotherapy (special report) 90-277 
electromagnetic-field risks (special 

report) 91-300 
hematology 90-389 
safe drinking water (special report) 

91- 296 
virus studies 90-276 

leukemic meningitis 
childhood cancer 91-93 

leukocyte, or white blood cell 89-370 
leukotriene 

hormones 91-53 
leuprolide, or Lupron 

hot flashes 90-458 
levamisole (drug) 91-400 
Levi-Montalcini, Rita 89-279 
levodopa, or L-dopa 

melanoma treatment 90-406 
Parkinson's disease treatment 91-235; 

90- 379 
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Lewis, Margaret 90-33 
Lewis, Ricki 

toxic exposures during pregnancy 
(special report) 89-401 

Lewis, Warren 90-33 
lexicography 

medical terms (special report) 91-265 
LH: see luteinizing hormone 
LHRH: see luteinizing hormone-releasing 

hormone 
liability, criminal: see criminal liability 
liability insurance: see insurance 
licensed practical nurse 90-382 
life 

medical ethics 90-366 
"Life After Heart Transplantation: Adjusting 

to the Miracle" (Shapiro) 90-342 
life expectancy 

cholesterol's role 91-329 
Down syndrome (special report) 90-333 
heart-transplant recipient (special report) 

90- 343 
physical-fitness effects 91-379 
sickle-cell disease 91-387 
20th century 91-190 
wartime rates 90-82 

life jacket 
cold-water immersion 91-469 

life-style 
middle-age-spread role 91-472 
Mormon health 91-193 

“Life-Style, Habits, and Health: Medicine 
Learns from the Mormons” (Lyon) 
91- 190 

Lifecycle aerobic machine 89-421 
ligature il. 89-66 
light, blue: see blue light 
light therapy 89-260 

sleep-disorders treatment 91-392 
Lincoln Park Zoo (Chicago, III., U.S.) 

behavior therapy 91-121,//. 
linear scleroderma 89-447 
lingual braces 89-472, il. 473 
lingual papilla 

taste buds 90-460 
Linne, Carl von, or Linnaeus il. 90-106 
lip disease 

cancer among Mormons 91-198 
Lipid Research Clinics Coronary Primary 

Prevention Trial, or LRC-CPPT 
cholesterol study 90-422 

lipoprotein lipase 
fat-accumulation regulation 91-473 

liposuction 89-382 
patient dissatisfaction (special report) 

91-403 
Lippman, Marc E. il. 89-168 
lipreading 89-93 
liquid very low-calorie diet 

obesity treatment 91-352 
Lister, Joseph 91-67 
literacy 90-92 
lithium 89-278 

cluster-headache treatment 91-322 
delusions treatment 91-440 

lithography 89-111 
lithotripsy 

gallstone treatment 90-324; 89-411 
Little, Clarence Cook 

Jackson Laboratory (special report) 
91-313,//. 314 

"Little Dorrit” (Dickens) 
observation of verbosity 89-150 

Little League baseball 
modern childhood 90-177, il. 176 

Live Aid Concert 90-187, il. 181 
live-donor segmental procedure 

Broelsch’s work 91-408 
liver 

drug-metabolizing enzymes 90-433, 464 
transplantation 91-408; 89-408, il. 

liver diseases 89-279 
medical decision aids (special report) 

91-367 
treatment 90-324 
see also cirrhosis; hepatitis B; hepatitis 

non-A, non-B 
Lixiscope 

medical uses of space technology 
91-146, il. 

local recurrence 
breast cancer 91-79 

localized juvenile periodontitis, or LJP 
gum disease 90-446 

localized scleroderma, or morphea 89-447 
Locht, Cammile 89-171 
Lockerbie (Scotland) il. 90-293 
locust il. 90-289 
Lodz (Poland) 89-308 
logorrhea 89-150 
Loir, Adrien 89-180 
Loma Linda University Medical Center 

(Calif., U.S.) 89-349 
proton-beam facility 90-274 

Loma Prieta earthquake 
natural disasters 91-270, il. 

London Clinic and Nursing Home (U.K.) 
Harley Street 91-67, il. 

Long, John St. John 
Harley street 91-61, il. 

Long, Perrin H. 90-38 
Long Beach (Calif., U.S.) 

earthquake threat (special report) 
90-298 

long-term care 
aging 91-240 
funding 91-173 

Lopid: see gemfibrozil 
lorazepam, or Ativan 91-391 
Los Angeles (Calif., U.S.) 

clean-air efforts 90-308, il. 309 
earthquake preparedness (special 

report) 90-297 
losing phase 90-146 
Lost Cave (N.Mex., U.S.) 

chronobiology experiments (special 
report) 91-395 

Louisiana (state, U.S.) 89-444 
lovastatin, or Mevacor 89-30 

rational drug design 91-275 
low-density lipoprotein, or LDL 89-18 

cholesterol-level role 91-328; 90-419 
LRC-CPPT: see Lipid Research Clinics 

Coronary Primary Prevention Trial 
LSD: see lysergic acid diethylamide 
lumbar puncture, or spinal tap 89-190 
lumpectomy: see partial mastectomy 
lung 

allergic response 91-253; 90-259 
decompression sickness 89-256 
hemorrhaging in horses 90-414 
hormone processing 91-49 
premature infants 91-400; 90-394 
transplantation 91-410; 89-409 

lung diseases 
allergies in the Southwest (special 

report) 89-274 
body-weight association 91-351 
cancer 90-60; 89-280 

children 91-97, il. 99 
Mormons 91-195 

environmental and occupational hazards 
90- 160, 475 

gene mapping 89-312 
gene therapy 91-306 
scleroderma 89-448 
Sjogren’s syndrome 91-460 
see also specific diseases, e.g., 

pneumoconiosis 
Lupron: see leuprolide 
lupus: see systemic lupus erythematosus 
luteinizing hormone, or LH 

sex-hormone regulation 91-45 
luteinizing hormone-releasing hormone, or 

LHRH 
prostate-cancer treatment 91-413 

Luther, Martin 89-11 
Lyme disease, or Lyme arthritis 

89-340, 415 
children 90-395 
eponyms 90-115, il. 116 
global-warming hazards 90-126, il. 215 

lymph node 
cancer 

breast 91-76, il. 77; 90-275 
colon 91-400 

lymphadenopathy-associated virus: see 
human immunodeficiency virus 

lymphocyte 
gene therapy 91-306 
hormone research 91-42 
Sjogren's syndrome role 91-461 

lymphokine 89-285 
lymphoma 

brain tumors 90-379 
chemotherapy (special report) 90-277 
electromagnetic-field risks (special 

report) 91-300 
Sjogren’s syndrome 91-460 

lymphosarcoma 89-414 
Lyndon B. Johnson Space Center (U.S.) 

bacterial-contamination detection 
91- 150 

Lyon, Joseph L. 
“Life-Style, Habits, and Health: Medicine 

Learns from the Mormons” 91-190 
lysergic acid diethylamide, or LSD 

fetal exposure risks (special report) 
89-404 

m 
Maalot (Israel) 

children who survive disasters (special 
report) 89-318 

MacArthur Foundation Award, or John 
D. and Catherine T. MacArthur 
Foundation 89-279 

MacCallum, William G. 90-34 
McCormick, William H. 91-110 
McDonnell Douglas Corp. (U.S.) 

medical uses of space technology 
91-150 

machine, milling: see milling machine 

Mackenzie, Sir James 91-67 
Mackenzie, Sir Morrell 91-63 
McKusick, Victor A. 90-40, il. 38 
McLean, Jay 90-35 
McLean Hospital (Belmont, Mass., U.S.) 

scientific fraud (special report) 90-372 
Maclise, Joseph il. 89-111 
McLuhan, Marshall 90-178, il. 181 
McMurdo Station (Antarctica) 89-259 
M’Naghten, Daniel 

insanity defense (special report) 90-263, 
il. 264 

M’Naghten's rule 
insanity defense (special report) 90-263 

macrophage 90-254 
macrosomia 

gestational-diabetes complications 
91-423 

macular degeneration 90-320; 89-452 
MADD (org., U.S.): see Mothers Against 

Drunk Driving 
Magherini, Graziella 

“Do Frescoes Make You Faint? Warning 
for the Impressionable Tourist" 
91-176 

magnesium ammonium phosphate, or 
struvite 

kidney-stone composition 91-427 
magnesium sulfate: see Sulphazine 
magnetic resonance imaging, or MRI, or 

nuclear magnetic resonance, or 
NMR 89-271, 392 

biomedical patents (special report) 
91-250 

childhood cancer treatment 91-99, 
il. 100 

prostate-cancer detection 91-412 
schizophrenia study 91-340, il. 341 
smell disorders (special report) 89-335 

magnetic field 
health risks (special report) 91-299 

Mahler, Halfdan 90-181 
major histocompatibility complex 

Jackson Laboratory research (special 
report) 91-316 

“Making the Workplace Work" (Naughton) 
89-360 

malaria 90-34, 125; 89-83 
refugees 91-132 
sickle-cell-disease association 91-383 

male: see men 
male-limited alcoholism, or type II 

alchoholism 89-267 
malignant hypertension 

causation 91-331 
malignant melanoma: see melanoma 
malnutrition 89-127, 136, 405 

refugees 91-131 
malocclusion 90-280; 89-471 
Malpighi, Marcello/'/. 90-105 
malpractice, medical: see medical 

malpractice 
mammary gland: see breast 
mammogram 90-274; 89-280 

breast-cancer detection 91-74, il. 75 
mammography, or xeromammography 

breast-cancer detection 91-74 
man: see men 
mandible: see jaw 
manic-depressive illness: see bipolar 

disorder 
Mansfield, Phyllis Kernoff 91-478 
manualist 89-94 
manufacturer 

medical decision aids (special report) 
91-369 

marathon 89-475 
Marfan syndrome 89-397 
marijuana 90-304 

pregnancy risks (special report) 89-404 
Marion Merrell Dow (co., U.S.) 

consumer-directed advertising 91-276 
marriage 

long-term care effects 91-166 
Mormons 91-194 
pregnancy and older women 91-481 
snoring effects 91-390 
stepfamily relationships 90-426 

marrow: see bone marrow 
Mars 89-258 
Martha's Vineyard (Mass., U.S.) 89-86 
Martin, Cindy 91-409 
Maryland (state, U.S.) 

trauma treatment 89-73 
Masaccio 

Stendhal syndrome 91-183 
Mason, Jerry G. 

"Practice with Prestige—Doctors of 
Harley Street, A” 91-57 

mass media 
chronobiology experiments (special 

report) 91-395 
effect on 

childhood 90-166 
natural-disaster relief 91-273 
plastic-surgery influence (special 

report) 91-406 
world youth 90-178 

Lewis/Medicare 
Japanese working conditions 90-153 
skin-cancer reports 90-440 
tobacco-industry strategy 90-71 

mass spectrometer 
drug testing 90-407 

mast cell 
allergic reactions 91-255; 90-259 

il. 261 
interstitial cystitis treatment 91-415 

mastectomy 89-385 
breast-cancer treatment 91-81 

Masterpiece Tobacs 
cigarette alternatives 90-74 

Masters and Johnson 89-54 
mastopexy 

patient dissatisfaction (special report) 
91-403 

maternal serum a-fetoprotein, or MSAFP 
screening program 91-401; 90-329 

maturity onset diabetes: see 
non-insulin-dependent diabetes 
mellitus 

Maudsley Hospital (London, U.K.) 89-353 
maxillary parotid gland: see buccal gland 
maximum contaminant level 

safe drinking water (special report) 
91-292 

maximum-contaminant level goal 
safe drinking water (special report) 

91-292 
maximum heart rate 89-419 
Mayo Clinic (Rochester, Minn., U.S.) 

medical decision aids (special report) 
91-367 

surgery and senior citizens 91-402 
"Mayo Clinic Health Letter" (pub., U.S.) 

silicone-gel controversy 90-276 
MDR gene: see multidrug-resistance gene 
mdx mice 89-313 
Meadows, Anna T. 

“Children with Cancer: Odds in Their 
Favor" 91-90 

measles 89-139 
refugees 91-136 
resurgence in U.S. 90-396 
vaccination 91-375 

meatpacking industry 
health and safety issues (special report) 

90-311 
Medawar, Sir Peter 90-371 
Medecins du Monde (org., Fr.) 90-84 
Medecins sans Frontieres (org., Fr.) 

medical care in war zones 90-83, il. 91 
mediator 

asthma role 91-256 
Medicaid (U.S.) 90-369; 89-295, 369 

care of the elderly 91-173 
prescription drug prices 91-277 

medical award: see Awards and Prizes 
medical costs: see health care economics 
medical decision aid 

computers (special report) 91-366 
medical decision making 

computers (special report) 91-366 
medical dictionary 

“Oxford English Dictionary" comparison 
(special report) 91-268 

Medical Education 90-358, 390; 89-104, 
341, 368 

exercise medicine (special report) 
90- 362 

Johns Hopkins 90-25 
nurses 90-380 
rheumatology 89-273 
plastic surgery (special report) 91-406 
Soviet psychiatry (special report) 89-301 
veterinary medicine 90-415 
war-zone health care 90-84 

Medical Ethics 90-366; 89-349 
fetal tissue transplantation 89-409 
HIV-vaccine testing 90-258 
Human Genome Initiative (special report) 

91- 308 
legal debates 90-208 

medical illustration 89-104 
medical jurisprudence 90-208; 89-357 

antismoking laws 90-65 
Japanese health policies 90-155 

medical malpractice 
autopsy 90-391 
medical decision aids (special report) 

91-369 
no-fault compensation (special report) 

90-398 
medical profession 

competence 91-28 
see also nursing; physician 

medical research and development 
ethics and civil rights 90-208 
Mormon participation 91-206 
scientific fraud (special report) 90-371 
see also animal experimentation; clinical 

trial 
medical technology: see health care 

technology 
Medicare (U.S.) 90-350; 89-340, 369 

care of the elderly 91-173 
senior citizens 91-240; 90-465 
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Medicare/myocardial 
Medicare End-Stage Renal Disease 

Program (U.S.) 89-406 
medication: see Drugs 
"Medicine Comes Marching Home” (Romm) 

89-64 
Medivac (helicopter) 89-72 
Medvedev, Zhores 89-302 
mefloquine, or Lariam 

malaria treatment 91-274 
Meiram, El (The Sudan) 

death rate 90-294 
melanin 90-130: 89-466 

skin disorders of blacks 91-431 
melanocyte 89-465 

skin problems of blacks 91-431 
melanocytosis 

skin problems of blacks 91-433 
melanoma 89-285, 467 

detection and treatment 90-404 
ethics and gene therapy (special report) 

91-312 
immunotherapy experiment 90-332 
skin problems of blacks 91-436 
sunbathing risk 90-439 
UVB exposure 90-131, il. 130 

melanoma, ocular: see ocular melanoma 
melanosome 

melanin production 91-431 
melasma 

skin problems of blacks 91-435 
melatonin 

brain hormones 91-55 
Memorial Sloan-Kettering Cancer Center 

(N.Y.C., N.Y., U.S.) 89-285 
memory 

Alzheimer's disease 89-186 
hypothermia effects 89-430 
prodigies and savants 89-44 

memory lapse, or blackout 89-435 
men 

diseases and disorders 
cancer 91-412; 89-280 
compulsive shopping (special report) 

91-344 
coronary disease 91-327; 90-361; 

89-22 
Duchenne muscular dystrophy 89-313 
fragile-X syndrome 90-328 
kidney stones 91-427 
middle-age spread 91-473 
obesity 91-352 
snoring 91-390 

long-term care 91-169 
physical fitness 91-379 
plastic surgery (special report) 91-404 
sense of smell (special report) 89-333 
skateboard accidents 91-234 
smoking trends 90-62 
steroid use 90-408 
see also Adolescent Health; geriatrics; 

Pediatrics 
Mendelian genetics 

mitochondrial DNA research 91-306 
meningoencephalitis 

Wilde's fatal illness 90-201 
meningomyelocele 

neural-tube defects 91-371 
menopause 

bone loss 91-362 
hormone-replacement therapy 91-361 
hot flashes 90-458 
middle-age spread 91-474 
oral-contraceptive use 90-270 

menstrual extraction 
abortion options 91-360, il. 361 

menstruation 90-169, il. 170 
chronobiological research (special 

report) 91-397 
girls and sports 89-252, 479 
hormone regulation 91-45 
migraine headaches 91-319 

Mental Health and Illness 91-337; 89-352 
cancer survival in children 90-397 
children in war zones 90-90 
combat stress 89-80 
disorders and treatment 89-208 
hallucinations 91-441 
heart transplant (special report) 90-347 
homeless (special report) 89-262 
insanity defense (special report) 90-263 
international youth survey 90-182 
Loma Prieta earthquake 91-271 
refugees 91-138 
Stendhal syndrome 91-180 
steroid’s effects 90-409; 89-254 
see also psychology 

mental retardation 
Down syndrome (special report) 90-333 
fragile-X syndrome 90-328 
psychological testing 89-441 
research fraud (special report) 90-374 
Soviet psychiatry (special report) 89-301 
toxic exposures during pregnancy 

(special report) 89-402 
urinary-incontinence treatment 91-152 

meprobamate, or Miltown 89-459 
6-mercaptopurine 

cancer chemotherapy 91-93 

Merck Sharp & Dohme (co., U.S.) 
HIV-inhibitor research 90-256 

mercuric sulfide 
homeopathic treatment 91-114 

meridian 
acupuncture for animals 91-110, II. 111 

MERRF, or myoclonic epilepsy and 
ragged-red fiber disease 

mitochondrial genome causation 91-307 
Mesmer, Franz Anton 91-31 
mesothelioma 90-161 
metabolic equivalent 90-435 
metabolism 89-17 

children and lead poisoning (special 
report) 91-287 

headache role 91-323 
medications 90-433 
middle-age spread 91-471 
obesity causes 89-297 
reversible dementia 91-239 

metabolite 
drug testing 90-411 
lead-poisoning screening 91-290 

metal-tip laser thermal angioplasty 89-330 
Metallized Products (co., U.S.) 

medical uses of space technology 
91-157 

metastases 
breast cancer 91-77 

methane 
atmospheric increase 90-121 

methemoglobin 89-306 
methemoglobinemia 

nitrate contamination (special report) 
91-295 

methotrexate 
cancer chemotherapy (special report) 

90- 278 
childhood cancer 91-93 

hepatotoxicity hazard 90-390 
psoriasis treatment 90-403 

8-methoxypsoralen: see psoralen 
methyl-tert-butyl ether, or MTBE 

cholesterol stones treatment 90-324, il. 
methylene chloride 

toxic exposure during pregnancy 
(special report) 89-403 

methylphenidate, or Ritalin, or Ritalin SR 
hyperactivity treatment 90-172, 393 
narcolepsy treatment 89-438 

methylprednisolone (drug) 
spinal-cord injury treatment 91-232 

metoclopramide (drug) 
migraine treatment 91-320 

metoprolol 
hypertension treatment 91-334 

metronidazole, or Flagyl 90-457 
Mevacor: see lovastatin 
Mexico 

colchicine treatment of cirrhosis 90-325 
Hurricane Gilbert 90-293 
lead poisoning in ceramic-ware 90-310 

mice; see mouse 
Michael Reese Hospital and Medical 

Center (Chicago, III., U.S.) 89-432 
Michigan, University of (Ann Arbor, Mich., 

U.S.) 89-478 
physical fitness study 91-376 

microbe, or microorganism 
laboratory medicine 90-388 
safe drinking water (special report) 

91- 295 
microbiology 90-388 

Pasteur Institute 89-179 
microembolia 

hallucination role 91-443 
micronutrient 

liquid very-low-calorie diets 91-352 
microorganism 

detection 91-150 
microsleep 89-435 
microsurgery 89-387, il. 80 
middle age 

fat accumulation 91-471 
middle-age spread 91-471 
Midori 

child prodigies il. 89-42 
mifepristone (drug): see RU-486 
migraine 

hallucination occurrence 91-443 
headache classification 91-319 

milieu-limited alcoholism, or type 1 
alcoholism 89-266 

milk 
food hypersensitivity 90-473 

milling machine 
dental cap 90-282 

Milnor, William 90-37 
Miltown: see meprobamate 
mineral water 

safe drinking water (special report) 
91-294 

Mini Mental State test 
Alzheimer's disease diagnosis 89-188 

minicondom 90-273 
minisatellite regions 

DNA fingerprinting (special report) 
89-376 

Minnesota Multiphasic Personality 
Inventory, or MMPI (U.S. test) 

delusions 91-440 
psychological testing 89-439, il. 440 

minoxidil, or Rogaine 
consumer-directed advertising 91-276 
hypertension treatment 91-334 

miscarriage, or spontaneous abortion 
in vitro fertilization 89-456 
pregnancy and older women 91-479 
toxic exposures during pregnancy 

(special report) 89-401 
lead poisoning’s role (special report) 

91-290 
misconduct, professional: see professional 

misconduct 
misoprostol, or Cytotec 90-326 
Mission to Planet Earth 

medical uses of space technology 
91-159 

Missionaries of Charity 
aid to Calcutta's children 89-134, ils. 

126, 127 
Mother Teresa 89-124 

Mississippi (state, U.S.) 
snakebite statistics 89-444 

Missouri (state, U.S.) 
medical-ethics cases 90-367 

mitochondria 
genetics research 91-306 

mitoxantrone hydrochloride, or Novantrone 
orphan disease treatment 89-370 

mitral cell 
olfactory system disorders (special 

report) 89-331 
mitral rumble: see diastolic murmur 
mitral stenosis 

cardiac-catheterization treatment 91-324 
heart murmurs 91-452 

mitral valve 
heart murmurs 91-451 

MMPI: see Minnesota Multiphasic 
Personality Inventory 

MNR: see Mozambique National 
Resistance 

Mo cell line 90-210 
Model Penal Code (1962) 

insanity defense (special report) 90-264 
“Modern Healthcare” (pub., U.S.) 

corporate health care industry 89-323 
modernization 

Japanese working conditions 90-152 
modified radical mastectomy 

breast-cancer treatment 91-83 
Moffat, Arthur 91-470 
moisturizer 

psoriasis treatment 90-402 
mold (fungus) 

allergies (special report) 89-274 
mole (skin eruption) 

melanoma 90-405 
molecular genetics 90-330 

breast-cancer research 91-88 
molecular pathology 90-386 
molecular probe 

genetic-disease research 90-328 
Molteno implant 

glaucoma treatment 90-321 
mongolism: see Down syndrome 
monoamine oxidase B inhibitor (drug) 

91-235 
monoclonal antibody 90-386 

cancer treatment 89-285, il. 284 
Duchenne muscular dystrophy 89-313 

monocyte 
osteoporosis role 91-362 

Monongahela River (U.S.) 
fuel-oil spill 89-306 

mononucleosis: see infectious 
mononucleosis 

monozygotic twins: see identical twins 
monsoon 

Calcutta 89-121 
Montaigne, Michel de 89-11 
Montalbini, Maurizio (It. psychol.) 

timeless isolation (special report) 
91-394 

Montreal Protocol 
chlorofluorocarbon restrictions 90-132 

Moore, John 90-210, il. 212 
Morange, Michel 

“Institut Pasteur—100 annees a la 
bonne sante” 89-176 

morbillivirus 90-415 
“More than Skin Deep: The Emotional Side 

of Skin Disease" (Porter) 89-388 
Morgagni, Giovanni Battista 90-385 
Morgan, Russell H. 90-37 
Morgan, William 89-418 
Mormon, or Church of Jesus Christ of 

Latter-day Saints, or Latter-day 
Saints, or LDS 

epidemiological studies 91-193 
morning-after pill: see diethylstilbestrol 
morning paralysis: see polio 
morning sickness, or pregnancy sickness 

nutrition during pregnancy 91-446 
morphea: see localized scleroderma 

morphine 
home-care treatment 90-351 

Morrow, Edward R. il. 90-63 
mortality 

breast cancer 91-71 
global-warming effect 90-126, il. 
refugees 91-130 

mortality rate: see death rate 
Moses, Law of 

dietary practices 91-190 
mosquito 

malaria transmission 90-125 
Mother Teresa, or Agnes Gonxha Bojaxhiu 

89- 121 
aid to Calcutta's children 89-134, ils. 

120-141 
Mothers Against Drunk Driving, or MADD 

(org„ U.S.) 89-250, il. 266 
motion sickness 90-39; 89-257 
Mott Prize, or Charles S. Mott Prize 

medical awards 90-270; 89-279 
mountain sickness 89-70 
mourning 

anniversary reactions (special report) 
91-347 

mouse 
AIDS research use 91-242, il. 245 
Jackson Laboratory research (special 

report) 91-313, il. 314 
Lyme disease 89-341 

mouth 
Sjogren's syndrome 91-459 

mouthwash 90-447 
"Movement Alphabet: Some Kids Never 

Learn It, The" (Cromie) 89-378 
Mozambique 

wartime-health care 90-89 
Mozambique National Resistance, or MNR, 

or Renamo 
public health in war zones 90-89 

Mozart, Wolfgang Amadeus 89-35, il. 
Mpanda v. Uppsala County Council 

(Swed.) 
patient injury compensation (special 

report) 90-398 
MRI: see magnetic resonance imaging 
MSAFP: see maternal serum a-fetoprotein 
MTAP (enzyme) 

cancer genetics (special report) 90-278 
MTBE: see methyl-tert-butyl ether 
mucus 

asthma-attack role 91-253 
Mudrane: see phenobarbital 
Mugford, Roger 91-120 
multi-infarct dementia 

aging disorder 91-238 
multidrug-resistance gene, or MDR gene 

cancer chemotherapy (special report) 
90- 278 

multiple births 
in vitro fertilization 89-456 

multiple sclerosis 89-359 
Munchausen’s syndrome 90-102, II. 103 
Munger, Ronald Grant 89-287 
Murad IV (Ottoman sultan) 90-60 
murder 

drug use 90-302 
insanity defense (special report) 90-265 
traumatized children (special report) 

89-321 
muscle 

aerospace research 89-258 
disease and injury 

Duchenne muscular dystrophy 89-313 
nerve injury and reconstructive 

surgery 89-387 
pressure sore 90-454 

middle-age spread 91-471 
physical fitness 89-400 

senior citizens 91-378 
steroid receptors 90-408 

muscular dystrophy 
gene mapping 89-313 
summer camps for children il. 91-454 

musculocutaneous flap 
breast reconstruction 89-385 

music 
child prodigies 89-34 

Musset, Alfred de 90-113 
mustard gas 90-95 
mutation 

cancer cells (special report) 90-278 
Jackson Laboratory research (special 

report) 91-314 
viral genes 91-418 

mutism 89-157 
Myant, N. B. 89-16 
Mycobacterium avium intracellulare 

tuberculosis and AIDS 90-355 
Mycobacterium tuberculosis 90-355 
Mycoplasma incognitus 

AIDS research 91-243, il. 
myeloid leukemia 

childhood cancer 91-96 
Myers, Angel 90-407, il. 408 
Mylan Laboratories (co., U.S.) 

generic drug scandal 91-278 
myocardial infarction: see heart attack 
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myopia, or nearsightedness 90-316 
myositis 89-270 

n 

nail fold 
scleroderma diagnosis 89-449 

nalidixic acid 89-338 
nandrolone 

steroid use 90-407 
NAPARE (U.S.): see National Association 

for Perinatal Addiction Research 
and Education 

narcolepsy 89-435 
narcotic 

drug-induced headaches 91-323 
NASA (U.S.): see National Aeronautics and 

Space Administration 
nasal continuous positive airway pressure 

snoring treatment 91-391, il. 
nasal septum 

plastic surgery 89-383 
nasal spray 

drug addiction 90-433 
insulin-delivery research 90-287 
osteoporosis prevention 91-363 

Nathans, Daniel 90-39 
National Academy of Sciences (U.S.) 

ethics and DNA fingerprinting (special 
report) 91-311 

National Aeronautics and Space 
Administration, or NASA (U.S.) 
89-255 

chronobiology research (special report) 
91-394 

medical applications of space 
technology 91-144 

National Association for Perinatal 
Addiction Research and Education, 
or NAPARE (U.S.) 90-303 

National Cancer Act (1971, U.S.) 89-165 
National Cancer Institute, or NCI (U.S.) 

89-164, 296 
breast-cancer studies 90-274 
cancer research and statistics 91-203; 

89-280 
colon-cancer treatment 91-400 
electromagnetic-field study (special 

report) 91-301 
Jackson Laboratory funding (special 

report) 91-315 
National Center for Health Statistics (U.S.) 

adolescent suicides 89-254 
National Center for Hyperactive Children 

(U.S.) 90-394 
National Childhood Vaccine Injury Act 

(1988, U.S.) 89-339, 371 
National Childhood Vaccine Injury 

Compensation Act (1982, U.S.) 
childhood vaccination 91-374 

National Children and Youth Fitness Study 
I (U.S.) 90-48 

National Children and Youth Fitness Study 
II (U.S.) 90-48 

National Cholesterol Education Program, 
or NCEP 

cholesterol guidelines 91-328; 90-419; 
89-20 

National Coalition for the Homeless (U.S.) 
homeless statistics (special report) 

89-261 
National Commission for Orphan Diseases 

(U.S.) 89-365 
National Foundation for Infantile Paralysis 

(U.S.) 
polio eradication 91-13 

National Foundation for Infectious 
Diseases (U.S.) 89-340 

National Health and Nutrition Examination 
Survey II, or NHANES II 

blood lead levels in children (special 
report) 91-288 

National Health Service, or NHS (U.K.) 
specialists' role 91-57 

National Heart, Blood Vessel, Lung, and 
Blood Act (1972, U.S.) 89-165 

National Heart, Lung, and Blood Institute 
(U.S.) 89-20, 410 

National High School Senior Survey (U.S.) 
drug-use study 90-304 

National Institute of Allergy and Infectious 
Diseases (U.S.) 89-163 

National Institute of Child Health and 
Human Development (U.S.) 

neural tube defects research 91-372 
National Institute of Dental Research (U.S.) 

89-292 
National Institute of Mental Health (U.S.) 

schizophrenia study 91-340 
scientific fraud (special report) 90-374 

National Institute of Neurological and 
Communicative Disorders and 
Stroke (U.S.) 89-335 

National Institute on Aging, or NIA (U.S.) 
geriatric assessment 90-250 
geriatrics education 90-360 

National Institute on Alcohol Abuse and 
Alcoholism (U.S.) 

gambling study 90-148 
National Institute on Drug Abuse, or NIDA 

(U.S.) 
drug use patterns 90-303 
steroid use 90-407 

National Institutes of Health, or NIH 
cholesterol research 89-20 
ethics and genetic research (special 

report) 91-308 
fetal tissue transplantation controversy 

90- 366; 89-409 
gene therapy 91-305 
gene transfer 90-332 
kidney stone research 91-427 
medical uses of space technology 

91- 146 
neural tube defects research 91-372 
obesity research 91-474 
orphan diseases 89-369 
scientific fraud (special report) 90-373 
spinal-cord injury treatment 91-232 
urinary incontinence 91-236 
women care givers 91-168 

"National Institutes of Health—Celebrating 
100 Years of Medical Progress" 
(Harden) 89-158 

National League for Nursing (U.S.) 
home-care evaluation 90-350 

National Library of Medicine (U.S.) 
scientific collection 89-174, il. 173 

National Medal of Science (U.S.) 89-279 
National Medical Enterprises, Inc. (U.S.) 

health care economics 89-323 
National Organ Transplant Act (1984, U.S.) 

organ donation regulation 89-409 
National Organization for Rare Disorders, 

or NORD (U.S.) 89-368 
National Research Council, or NRC (U.S.) 

AIDS research 91-246 
dietary recommendations 91-330; 90-8 
older drivers 90-247 

National Safe Kids Campaign (U.S.) 
safety research and education 90-249 

National Safety Council, or NSC (U.S.) 
history 89-249 
"Home Safety Checklist" 91-238 
occupational accidents 90-306 

National Society of Patient 
Representatives (U.S.) 89-432 

National Surgical Adjuvant Breast and 
Bowel Project (U.S.) 

breast-cancer studies 90-275 
National Technical Institute for the Deaf 

(U.S.) 89-90 
National Transportation Safety Board 

(U.S.) 
safety-seats ruling 91-230 

natural childbirth 
obstetrics and gynecology 91-358 

natural killer cell 
chronobiology research (special report) 

91-398 
natural opiate: see endogenous opioid 
Natural Resources Defense Council (U.S.) 

pesticide-cancer link 90-19 
natural water 

safe drinking water (special report) 
91-293 

NCEP (U.S.): see National Cholesterol 
Education Program 

NCI (U.S.): see National Cancer Institute 
Nd: YAG laser: see neodynium: 

yttrium-alluminum-garnet laser 
nearsightedness: see myopia 
neck 

occupational ailments (special report) 
89- 363 

N.E.E. 1/35 (drug) 
generic contraceptives 90-271 

negative-feedback 
hormone principle 91-44, il. 45 

negligence (law) 
patient-injury insurance (special report) 

90- 398 
Neisseria gonorrhoeae 

antibiotic resistance 89-339 
nematocide 

safe drinking water (special report) 
91- 295 

neodymium: yttrium-aluminum-garnet laser, 
or Nd: YAG laser, or YAG 89-310 

dental lasers 91-262 
neomycin 

ethics and gene therapy (special report) 
91-312 

neonate, or newborn infant 
gestational diabetes 90-284 
intensive care 89-374, il. 375 
screening and care 90-394 
sickle-cell disease diagnosis 91-385 
vision screening 91-372, il. 

nephrocalcin 
kidney-stone formation 91-430 

nerve 
Alzheimer's disease research il. 89-192 
dentistry 91-261 

muscle function restoration 89-387 
rehabilitation medicine 89-395 

nerve cell: see neuron 
nerve fiber: see axon 
nerve gas 

Halabjah bombing 90-95 
nerve growth factor, or NGF 

Alzheimer's disease research 89-193 
il. 192 

hormones and growth 91-53 
Parkinson's disease 89-358 

nervous system 
herniated disk 90-427 
obsessive compulsive disorder 90-143 
taste buds 90-459 
see also central nervous system; 

peripheral nervous system; and 
parts of the nervous system by 
name, e.g., axon 

Nestle, Marion 
“Food for Thought" 90-6 

Netherlands, The 
euthanasia 90-369 

Netter, Frank H. 
“A Picture Is Worth a Thousand Words” 

89-104 
medical illustration //s. 89-114, 116-118 

neu oncogene 
cancer role 91-307; 89-284 

neural tube defect 
causation 91-371 
nutrition during pregnancy 91-447 
prenatal diagnosis 90-329 

neuralgia, or tic douloureux 
headache classification 91-323 
Sjogren's syndrome 91-460 

neuraminidase 
influenza role 91-418 

neurasthenia 
Wilde's health 90-199 

neuritic plaque 89-189, il. 190 
Alzheimer's disease occurrence 90-331 

neuroblastoma 
childhood cancer 91-99 

neurocybernetics 
rehabilitation medicine 89-394 

neurofibrillary tangle 89-189, il. 190 
Alzheimer's disease association 90-331 

neurofibromatosis 89-312 
gene mapping 91-304; 90-328 

neuroimaging 
migraine treatment 91-321 

neuroleptic 
hallucination treatment 91-444 

Neurology, or neuroscience 90-377; 
89-357 

psychological testing 89-440 
neuron, or nerve cell 

alcoholism and brain function 89-268 
Parkinson's disease role 91-235 

neuroscience: see Neurology 
neurosis 

mental health diagnosis 89-353 
neurotransmitter 

alcohol’s effect 89-268 
brain-tissue transplantation 90-379 
hormones 91-51 

neutering 
obesity in pets 90-412 

neutron 
cancer research 90-273 

neutrophil 
late-asthmatic response 91-255 

neutrophil elastase 
emphysema role 91-306 

Nevada (state, U.S.) 
corporate health care legislation 89-325 

Neville, Peter 91-118 
nevus, dysplastic: see dysplastic nevus 
"New England Journal of Medicine, The” 

(journ., U.S.) 
euthanasia debate 90-369 
kidney transplantation statistics 89-407 
scientific fraud (special report) 90-375 
studies 

cancer and Mormons 91-196 
HIV-antibody production 90-254 
lead poisoning in children (special 

report) 91-289 
long-distance running 89-479 

New Hampshire (state, U.S.) 
insanity defense (special report) 90-264 

New Mexico (state, U.S.) 
snakebite statistics 89-444 

"New Oxford English Dictionary, The; 
Keeping Up with Medicine" (Hughes) 
91-265 

New York (state, U.S.) 
hospital residency 89-341 
right-to-die case 90-369 

New York City (N.Y., U.S.) 
AIDS epidemic 89-57 
homeless families (special report) 

89-261 
New York State Power Lines Project 

electromagnetic-field study (special 
report) 91-300 

newborn infant: see neonate 

myopia/Nordlund 
Newport-lnglewood Fault (Calif., U.S.) 

earthquake threat (special report) 
90-297 

NGF: see nerve growth factor 
NHS (U.K.): see National Health Service 
NIA (U.S.): see National Institute on Aging 
niacin: see nicotinic acid 
Nicaragua 

health care programs 90-92 
Nicol, John 91-108 
Nicorette, or nicotine polacrilex 

consumer-directed advertising 91-276 
smoking cessation 90-75 

nicotine 
addiction 90-69 
gum-cell abnormality 90-447 

nicotine polacrilex: see Nicorette 
nicotinic acid, or niacin 

hot flashes 90-458 
serum cholesterol effects 89-29 

NIDA (U.S.): see National Institute on Drug 
Abuse 

NIDDM: see non-insulin-dependent 
diabetes mellitus 

nifedipine, or Adalat, or Procardia 
hypertension treatment 91-334 
stroke-treatment research 90-377 

night terrors 
sleep disorders 91-393 

Nightingale, Florence il. 89-71 
Harley street 91-64, il. 65 

nightmare, or REM-nightmare, or dream 
anxiety attack 

traumatized children (special report) 
89-316 

NIH (U.S.): see National Institutes of Health 
Niosome 89-470 
Nirenberg, Marshall 89-168 
Nirmala Shishu Bhavan (orphanage, 

Calcutta, India) 
Mother Teresa's orphans 89-125, ils. 

120-133 
pediatrician's report 89-134, ils. 

135-141 
Nishizuka, Yasutomi 90-270 
nitrate 

drinking water contamination (special 
report) 91-295 

infant methemoglobinemia role 89-306 
nitrogen 

calorie conversion 90-451 
decompression sickness 89-256 

nitrous oxide 
atmospheric increase 90-121 

nizatidine, or Axid 
ulcer treatment 90-326 

nm23 (gene) 
breast cancer role 91-307 

NMR: see magnetic resonance imaging 
"No Place To Call Home" (Weinqarten) 

89- 261 
Nobel Prize for Physiology or Medicine 

Black, Elion, and Hitchings 90-269 
Tonegawa 89-277 
Yalow, Guillemin, and Schally 91-52 

nocturnal penile tumescence 
impotence diagnosis 91-414 

Nolvadex: see tamoxifen 
nomenclature 

medical eponyms 90-100 
non-Hodgkin's lymphoma 

chemotherapy treatment (special report) 
90- 277 

non-insulin-dependent diabetes mellitus, 
or type II diabetes, or maturity onset 
diabetes, or NIDDM, or adult onset 
diabetes 

gestational diabetes link 91-424 
insulin-receptor reduction 91-49 
Jackson Laboratory research (special 

report) 91-317 
middle-age spread 91-474 
pathology and treatment 90-284 
pregnancy and older women 91-479 
taste disorders 90-461 

non-rapid eye movement sleep, or NREM 
sleep disorders 91-389 

nonallergic asthma: see intrinsic asthma 
noninvasive cancer 

surgical treatment 91-83 
nonlymphoblastic leukemia 

childhood cancer 91-96 
nonprescription drug: see over-the-counter 

drug 
nonsteroidal anti-inflammatory drug, or 

NSAID 
misoprostol 90-326 
rheumatic diseases treatment 89-270 

nonstress test, or NST 
gestational diabetes 91-426 
pregnancy and older women 91-480 

norcocaine 
fetal exposure 90-303 

NORD: see National Organization for Rare 
Disorders 

Nordlund, James 
psychosocial effects of skin disorders 

(special report) 89-389 
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norepinephrine/parent 
norepinephrine 

anorexia nervosa 91-283 
compulsive gambling 90-148 
hypertension causation 91-331 

norfloxacin, or Noroxin 89-338 
North American Contact Dermatitis Group 

89-468 
North Carolina (state, U.S.) 

Hurricane Hugo's impact 91-269 
snakebite statistics 89-445 

North Carolina State University (U.S.) 
89-412 

Northcliffe, Lord 91-67 
Northern Ireland 

children who survive disasters (special 
report) 89-318 

Northwest Airlines (co., U.S.) 
smoking ban on flights 89-305 

Norton Score 
pressure-sore risk 90-455 

nose 
allergic response 90-259 
nasal spray addiction 90-433 
olfactory system disorders (special 

report)89-331 
plastic surgery 89-382, il. 383 
see also ear, nose, and throat disorders 

“Not Guilty by Reason of Insanity" (Lamb 
and Weinberger) 90-263 

Novantrone: see mitoxantrone 
hydrochloride 

Novello, Antonia 91-371 
NovolinPen 

insulin delivery methods 90-287, il. 
"Nowhere a Promised Land: The Plight of 

the World s Refugees" (Toole and 
Waldman) 91-124 

NRC (U.S.): see National Research Council 
NREM sleep: see non-rapid eye movement 

sleep 
NSAID: see nonsteroidal anti-inflammatory 

drug 
NSC (U.S.): see National Safety Council 
nuclear fusion 

scientific fraud (special report) 90-372 
nuclear magnetic resonance: see magnetic 

resonance imaging 
nuclear war 

trauma treatment 89-75 
nucleic acid hybridization 

polio research 91-20 
nucleotide 

DNA fingerprinting (special report) 
89- 376 

genetic and physical mapping 91-304 
nucleus pulposus 

herniated disk 90-427 
numbers 

Down-syndrome children (special report) 
90- 335 

nurse educator 
gestational diabetes treatment 91-426 

Nursing 90-380; 89-341 
Nightingale's contribution 91-65 

nursing home 
long-term care 91-162; 91-240 
nurses’ role 90-380 
pressure-sore occurrence 90-453 

nutrient 
pregnancy requirements 91-447 

Nutrient Data Bank 
food composition 90-452 

nutrition: see Diet and Nutrition 
nux vomica 

homeopathic treatment 91-114 

o 
oat bran 90-417 

serum-cholesterol reduction 91-330; 
89-28 

oatmeal 
dietary fiber 90-417 

Obesity 91-351 
children 91-377; 90-44 
health hazards 

diabetes 90-285 
gestational diabetes 91-424 
heart disease 90-338; il. 89-28 

high-fiber diets 89-425 
hypertension link 91-335 

metabolic efficiency 89-297 
middle-age spread 91-474 
nutrition during pregnancy 91-446 
pets 90-412 
physical conditioning 

exercise 89-418 
taste perception 90-461 

object concept 
Down syndrome (special report) 90-335 

obsession 
compulsive shopping (special report) 

91-344 
obsessive compulsive disorder 90-139 

obsessive compulsive disorder, or OCD 
diagnosis and treatment 90-136 

obsessive compulsive personality disorder 
diagnosis and treatment 90-136 

Obstetrics and Gynecology 91-354 
body fat increase 91-351 
care of the elderly 91-164 
qestational diabetes complications 

91-423 
nutrition during pregnancy 91-445 
see also pregnancy; sexual and 

reproductive health 
obstructive sleep apnea 

sleep disorders diagnosis 89-436 
OC: see oral contraceptive 
occlusion 

computerized analysis 90-280 
see also malocclusion 

Occupational Health 90-306; 89-304 
electromagnetic fields (special report) 

91-301 
Japanese working conditions 90-150 
making the workplace work (special 

report)89-360 
meatpacking industry 90-311 
medical uses of space technology 

91-158 
National Safety Council 89-249 
scleroderma occurrence 89-448 
toxic exposures during pregnancy 

(special report) 89-403 
see also Environmental Health 

Occupational Safety and Health 
Administration, or OSHA (U.S.) 

carcinogenic exposures in the 
workplace 89-305 

making the workplace work (special 
report) 89-362 

meatpacking industry (special report) 
90- 312 

occupational hazards 90-307 
occupational therapy 89-394 
OCD: see obsessive compulsive disorder 
ocean 

global-warming effect 90-129 
O'Connor, Mary 90-368 
ocular melanoma 

proton therapy 90-273 
odor 

smell disorders (special report) 89-331 
oedipal phase 

compulsive shopping (special report) 
91- 345 

“Of Mice and Maine” (McBride) 91-313 
OFDA (U.S.): see Office of Foreign 

Disaster Assistance 
offal 

cattle-disease source 90-415 
Offer Self-Image Questionnaire 

adolescent survey 90-182 
office 

making the workplace work (special 
report)89-360 

Office of Foreign Disaster Assistance, or 
OFDA (U.S.) 

disaster relief 90-288 
Office of Orphan Products Development 

(U.S.) 89-370 
Office of Technology Assessment, or OTA 

electromagnetic-field research (special 
report)91-303 

Ohio River (U.S.) 
fuel oil spill 89-306 

oil folliculitis 
hair problems of blacks 91-433 

oil gland: see sebaceous gland 
old age: see Aging; geriatrics; senior 

citizens 
oleic acid 

blood cholesterol 90-9 
Olesen, Jes 91-323 
olfaction: see smell 
olfactory bulb 

smell disorders 89-331 
oligonucleotide mapping 

molecular pathology 90-387 
polio detection 91-15 

olive oil 
fatty-acid research 90-10 

Olympics 89-475 
athletes' drug use 90-407 

omega-3 fatty acids 
heart attack prevention 90-10; 89-299 

omnibus prodigy 89-41 
“On Growing Old with Pleasure and Profit” 

(Adler) 89-6 
"On the Job in Japan" (Frumkin) 90-150 
ONCOCIN 

medical decision aids (special report) 
91-367 

oncogene 
cancer research 91-89; 90-276; 89-284 
genetic research 91-307; 89-314 
molecular pathology 90-387 

oncology: see cancer 
oncotoxin 

cancer treatment 89-285 
open surgery 

kidney-stone treatment 91-429 
ophthalmology 89-308 

ophthalmoscope 
vision screening of children 91-373 

Opie, Eugene L. 90-34 
opioid 

anorexia-nervosa role 91-283 
opportunistic infection 

AIDS association 91-244 
OPV: see orally administered poliovirus 

vaccine 
oral cavity: see mouth 
oral contraceptive, or birth control pill, 

or OC 
health studies 90-270 
melasma association 91-435 

oral hygiene: see hygiene 
oral phase 

compulsive shopping (special report) 
91-345 

oral surgery 
laser dentistry 91-262 

oralist 89-94 
orally administered poliovirus vaccine, or 

OPV 91-12 
orchiectomy 

prostate cancer treatment 91-413 
Oregon (state, U.S.) 

bioethics and public policy 90-369 
treatment of the criminally insane 

(special report) 90-268 
organ donation 89-349,448 

transplants 91-409; 90-344; 89-409 
organophosphate 

occupational hazards 90-306 
ornithine decarboxylase 

electromagnetic fields (special report) 
91-302 

Orotta (Eth.) 
medical care 90-85 

orphan 
Mother Teresa's aid in Calcutta 89-125, 

ils. 120-141 
Orphan Diseases 89-365 
Orphan Drug Act (1983, U.S.) 89-369 
orphan drugs 89-365 
orthodontics 89-471, il. 472 
orthosis 89-395 
orthostatic hypotension: see postural 

hypotension 
“Oscar Wilde's Fatal Illness: The Mystery 

Unshrouded” (Critchley) 90-190 
OSHA (U.S.): see Occupational Safety and 

Health Administration 
Osier, William 90-28, il. 31 
osteoarthritis 89-273, II. 271 
osteoblast 

osteoporosis role 91-362 
osteoclast 

osteoporosis role 91-362 
osteogenic sarcoma, or osteosarcoma 

childhood cancer 91-98, il. 
osteomyelitis 

sickle-cell disease complication 91-387 
Osteoporosis 91-361 

anorexia nervosa 91-283 
arthritis and rheumatic diseases 89-270 
chronobiology research (special report) 

91-398 
exercise 91-378; 89-399 
hormone replacement therapy 91-361 
marathon running 89-480 

osteosarcoma: see osteogenic sarcoma 
Osterhaus, Albert 90-415 
OTA: see Office of Technology 

Assessment 
OTC drug: see over-the-counter drug 
otitis media 

Wilde’s fatal illness 90-198 
otolith 89-257 
O’Toole, Margot 

research-fraud controversy (special 
report) 90-373, il. 

ovary 
anterior pituitary role 91-42 
cancer occurrence 89-283, il. 

over-the-counter drug, or nonprescription 
drug, or OTC drug 

drug abuse 90-431 
use by elderly 90-466 

overeating 
middle-age spread 91-473 

overflow incontinence 
aging disorder 91-236 

overweight: see obesity 
ovulation 

hormones’ role 91-45 
infertility treatment 89-455 
sense of smell 89-333 

ovum, or egg 
in vitro fertilization 89-455 

oxalate 
kidney-stone formation 91-427 

oxandrolone 89-253 
“Oxford English Dictionary, The" 

medical terms (special report) 91-265, 
il. 267 

Oxford University Press (Br. publ.) 
"Oxford English Dictionary" (special 

report) 91-265 

Oxsoralen: see psoralen 
oxybutynin hydrochloride, or Cystrin, or 

Ditropan 91-236 
oxygen 

scleroderma pathology 89-448 
oxytocin (drug) 

induced labor 91-481 
ozone 89-308 

asthma 91-255 
global warming 90-121, il. 122 

ozone machine il. 90-216 

P 
p53 (protein) 

cancer role 91-307 
P300 evoked potential 

chronobiology research (special report) 
91-396 

pacemaker 
heart rhythm disorders 91-324 

Page, David 89-315 
Paigen, Kenneth 

Jackson Laboratory (special report) 
91-315, il. 318 

pain 89-375, 474 
abdomen 

computer diagnosis (special report) 
91-367 

acupuncture treatment 91-112 
childbirth 91-358 
headache 91-319 
home-care treatment 90-351 
slipped disk 90-427 
tooth sensitivity 91-263 

painkiller: see analgesic 
paint 

lead poisoning 90-479 
children's risks (special report) 

91-286 
Painter, Neil 89-424 
paleontology 

scientific fraud (special report) 90-372 
palsy, laryngeal: see laryngeal palsy 
pancreas 

insulin production and diabetes 
90- 35, 285 

transplantation 91-409; 89-409 
pancreatic diseases 

cancer and Mormons 91-202 
pancreatitis 

ddl side effect 91-244 
pandemic 

influenza 91-417 
panic 

Stendhal syndrome 91-187 
Pap smear, or Papanicolaou smear 91-463 

cytopathology 90-386 
Papanicolaou, George 91-463; 90-386 
papaverine (drug) 

impotence treatment 91-414 
papilla, lingual: see lingual papilla 
papule 

pseudofolliculitis 91-434 
Par Pharmaceutical (co., U.S.) 

generic drug scandal 91-279 
paracervical block 

pain relief in childbirth 91-358 
paracrine activity 

hormones 91-44 
ParaGard: see Copper T 380A 
parallel track testing 

drug testing 91-275 
paralysis 

polio 91-8 
paralysis agitans: see Parkinson's disease 
paralytic polio 

polio eradication 91-8 
paranoia 

refugees 91-142 
paranoid schizophrenia 

delusions of persecution 91-437 
parasite 

infectious diseases 90-357 
Parather: see teriparatide acetate 
parathyroid gland 90-35 

calcium regulation 91-44 
parathyroid hormone, or PTH 

bone formation role 91-365 
calcium regulation 91-45 

paravirus B19 
fifth disease causation 91-373 

Pare, Ambroise il. 89-66 
parent 

anniversary reactions (special report) 
91- 350 

anti-drunk-driving contracts 89-251 
camps for children with chronic 

diseases 91-453 
child prodigies 89-38 
child's athletic training 89-379 
compulsive shopping role (special 

report)91-345 
Down-syndrome children (special report) 

90-336 
homeless (special report) 89-261 
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long-term care and women 91-160 
modern childhood 90-172 
sibling rivalry 90-424 
traumatized children (special report) 

89-316 
paresis 

grandiose delusions 91-437 
Paris (Fr.) 

Pasteur Institute 89-176, ils. 177-185 
parkinsonism 

Parkinson’s disease comparison 91-235 
Parkinson's disease, or paralysis agitans, 

or Parkinson’s syndrome 
aging disorder 91-234 
fetal-tissue transplant 90-366, 379 
neural-tissue transplant 89-357 
smell dysfunction (special report) 

89-334 
treatment 89-194 

Parlodel (drug): see bromocriptine 
parosmia 89-332 
partial mastectomy, or lumpectomy 

breast-cancer treatment 91-83 
etymology (special report) 91-268 

partial-thickness burn 
medical uses of space technology 

91-150 
particulates 90-479 
Partnership for a Drug-Free America 

antidrug campaign 90-301 
parturition: see Obstetrics and Gynecology 
passive euthanasia 90-368; 89-352 
passive restraint 

accidents and safety 91-230 
Pasteur, Louis 89-158, 176, ils. 178-184 
patella, or kneecap 89-479 
patent 

biomedicine (special report) 91-248 
generic drug marketing 91-276 

Patent Act (U.S.) 90-208 
Patent and Trademark Office (U.S.) 

biomedical patents (special report) 
91-249, il. 249 

paternity 
DNA fingerprinting (special report) 

89- 377 
pathological gambling 90-144 
pathological shopping: see compulsive 

shopping 
Pathology 90-385 

breast-cancer detection 91-76 
Pap-smear interpretation 91-465 

patient 
cardiac rehabilitation 90-436 
clinical trial participation 91-78 
geriatric medicine 90-465 
heart transplantation (special report) 

90- 342 
home health care 90-348 
plastic surgery (special report) 91-403 

Patient Injury Act (1987, Fin.) 90-398 
patient management system 

schizophrenia treatment 91-341 
patient representative, or patient advocate, 

or patient ombudsman 89-431 
Pauling, Linus 90-36 
Pavlov, Ivan 89-300, il. 301 
Pavlovian conditioning 

anniversary reactions (special report) 
91- 348 

PCP: see phencyclidine 
peanut 

food hypersensitivity 90-474 
pear-shaped obesity: see peripheral fat 

patterning 
“Peasants, Rebels, and Outcastes" (Hane) 

Japanese working conditions 90-153 
“Pediatrician's Report from Calcutta" 

(Kundu)89-134 
Pediatrics 91-371; 90-392; 89-370 

hallucinations 91-442 
surgery and transplantation 89-408 
see also childhood diseases and 

disorders 
“Pediatrics" (journ., U.S.) 

aqqressive behavior and television 
90- 392 

measles vaccination 91-375 
pedigree 

epidemiological studies 91-193, il. 197 
pedunculated polyp: see polyp 
peer review 

scientific fraud (special report) 90-374 
pellagra 89-162, II. 163 
pellet (implant) 

insulin-delivery methods 90-288 
Pelli-Robson letter chart 90-316, il. 
pelvic inflammatory disease 

infertility in older women 91-477 
pemoline, or Cylert 

narcolepsy treatment 89-438 
penicillamine 

lead-poisoning treatment (special report) 

91- 291 
penicillin 89-338, 372 

syphilis treatment 90-355 
penile implant 

impotence treatment 91-415 

penis 
sexual dysfunction 91-414 

Pennsylvania Smell Identification Test 
(special report) 89-332 

pentamidine 
aerosol treatment il. 90-215 
AIDS-related pneumonia 90-254 

pentastarch, or Pentaspan 89-370 
Pepcid: see famotidine 
peptic ulcer 90-325 
peptide 

asthma and allergy research 91-256; 
90-260 

HIV-vaccine research 90-257 
hormones 91-49 

perception 
hallucinations 91-441 
Stendhal syndrome 91-180 

percutaneous cardiac biopsy 90-469 
percutaneous diskectomy 90-430 
percutaneous nephrolithotomy 

kidney-stone treatment 91-429 
percutaneous transluminal coronary 

angioplasty, or coronary balloon 
angioplasty, or PTCA 

atherosclerotic heart-disease treatment 
90-339; 89-328, 410 

laser use 91-151 
therapeutic catheterization 91-324, il.; 

90- 470 
perfectionism 

obsessive-compulsive personality 
disorder 90-136 

plastic-surgery patients (special report) 
91- 403 

Peridex 89-293 
“Perils of the Packinghouse; 'The Jungle' 

Revisited" (Drew) 90-311 
perinatal mortality 

pregnancy and older women 91-480 
periodic movements of sleep, or periodic 

leg movement, or sleep-related 
nocturnal myoclonus, or restless 
leg syndrome, or restless limb 
syndrome 

sleep disorders 91-391; 89-437 
periodontal disease: see gum disease 
periodontal ligament 90-445 
periodontitis, or pyorrhea 90-445 
peripheral fat patterning, or gynoid fat 

patterning, or pear-shaped obesity 
middle-age spread 91-473 

peripheral nervous system 
HIV infection 90-379 
lead poisoning in children (special 

report) 91-289 
peripheral neuropathy 

Sjogren’s syndrome 91-460 
peritonitis 90-357 
Perkins, Elisha 91-31 
permanent tooth 

skateboarding injuries 91-263 
permethrin 

Lyme disease prevention 90-396 
Peroutka, James 89-257 
Perrier 

benzene contamination (special report) 
91-294 

Perry, Matthew C. il. 90-152 
persecution, delusions of: see delusions of 

persecution 
persistent generalized lymphadenopathy, 

or AIDS-related complex, or ARC 
AIDS virus effects 89-336 
dental risks and precautions 89-291 

personal flotation device 
cold-water immersion protection 91-469 

personality 
“Personality” (macropaedia revision) 

91-217 
psychosocial effects of skin disorders 

(special report) 89-389 
"Personality" (macropaedia revision) 91-217 
pertussis, or whooping cough 89-171 

side effects 91-374 
pesticide 89-306, il. 307 

food safety 90-19; 89-295 
indoor pollution 90-479 
safe drinking water (special report) 

91-295 
pet 

behaviour therapy 91-117 
obesity 90-412 

pet behaviorist 
veterinary medicine 91-117 

pet grooming 
organophosphate poisoning 90-306 

PET scanning: see positron emission 
tomography 

Peters, Elizabeth 90-314 
Pew Charitable Trusts of America 90-415 
pharmaceutical industry 

product liability effects (special report) 
91-369 

pharmacokinetics 
aging's effects 90-463 

pharmacotherapy 
eating disorders 91-285 

pharmacy 90-466 
prescription drug prices 91-278 

phase delay 
sleep disorders 91-392 

Phelps, Earle B. 89-162 
phencyclidine, or PCP, or angel dust 

pregnancy risks (special report) 89-404 
phenobarbital, or Belladenal, or Bellergal, 

or Donnatal, or Mudrane 
febrile-seizure treatment 91-371 

phenol 
chemical skin peels 89-469 

phenothiazine 89-428 
delusions treatment 91-440 

phenylthiocarbamide, or phenylthiourea 
taste disorders 90-461 

phenytoin, or Dilantin, or Diphenylan 
generic drug action 89-460 
gum disease 90-447 
toxic exposure during pregnancy 

(special report) 89-403 
pheochromocytoma 

hypertension in children 91-337 
Phillips, David C. 89-280 
phocomelia 89-401 
phosphorus-31 

diagnostic use 89-393 
photoablative laser 89-310 
photobiologic action spectrum 89-466 
photochromic lens 89-453 
photocoagulation 89-310 
photodisruption 89-310 
photodynamic therapy, or photoradiation 

therapy 
eye disorders 89-310 

photography 89-117 
photophobia 89-452 
photorefractive keratectomy 89-309 
photosensitivity 90-444 
photovaporization 89-310 
phrenology 

unorthodox medical practices 91-32 
physiatry 89-394 
physical conditioning 

exercise in space 89-258 
herniated disk treatment 90-429 

physical education 89-378 
school curriculum 91-377; 90-46 

Physical Fitness 91-375; 89-378 
bicycling 90-248 
children and health 90-44 
see also exercise 

physical map 
genetics research 91-304 

physical therapy 89-394 
physician 89-166, 326, 341 

asthma treatment 91-258 
character 91-24 
elderly patients 90-464 
exercise medicine (special report) 

90- 363 
influenza diagnosis 91-420 
medical decision aids (special report) 

91- 366 
nursing profession 90-384 
research fraud (special report) 90-374 
smoking trend 90-66 

“Physician and Sportsmedicine, The" 
(journ., U.S.) 

exercise medicine (special report) 
90-362 

Physician's Recognition Award 89-343 
“Physician's Responsibility Toward 

Hopelessly III Patients, The" (article) 
active euthanasia 90-369 

physostigmine 89-193 
pica 

children and lead poisoning (special 
report)91-287 

Pickwickian syndrome 90-102, II. 103 
picornavirus 

common-cold cause 91-258 
“Picture Is Worth a Thousand Words, A" 

(Netter) 89-104 
pig, or hog 

meatpacking industry (special report) 
90- 311 

pigment cell 
melanoma treatment 90-406 

pigment epithelium 
UV-radiation damage 90-320 

pigment gallstone 
sickle-cell disease complication 91-387 

pigmentation 
skin problems of blacks 91-435 

Pill, the: see oral contraceptive 
pilocarpine, or Almocarpine (drug) 91-461 
Pima Indians 

obesity and diabetes study 89-298 
pimozide 

delusions treatment 91-440 
pineal gland 

melatonin production 91-55 
pioneer brand drug 89-459 
Pioneer Frontier Explorations and 

Researches (It.) 
chronobiology research (special report) 

91- 394 

paresis/pollen 
Pioneer Woman: see Frontiera Donna 
pit viper 

venomous bites 89-444 
Pittsburgh, University of (Pa., U.S.) 

cluster transplants 91-409 
scientific fraud (special report) 90-374 

Pittsburgh Marathon (Pa., U.S.) 89-478 
pituitary gland 

hyperprolactinemia 91-52 
placebo control group 

FDA drug-testing policy 91-275 
placebo effect 

food-allergy testing 90-471 
veterinary medicine 91-115 

placenta 
gestational diabetes 91-423 
lead-poisoning role (special report) 

91-289 
nutrition during pregnancy 91-446 
toxic-exposure research (special report) 

89-405 
placenta previa 

cesarean delivery cause 91-356 
pregnancy and older women 91-479 

plagiarism 90-372 
plant 

ethics of genetics research (special 
report) 91-309 

plantar fascia 89-479 
plaque, dental: see dental plaque 
plaque, neuritic: see neuritic plaque 
plasma 

blood transfusion 89-68 
plasma cell 

IgE antibodies 90-259 
plasmin 

stroke treatment 90-377 
Plasmodium 

global-warming effect 90-125 
plastic 

dental braces 89-472 
sunglasses 91-158; 89-454 

Plastic and Reconstructive Surgery 
89- 382 

breast cancer 91-77, 399, il. 83 
compulsive shopping (special report) 

91-346 
Harley Street practices 91-68 
patient dissatisfaction (special report) 

91-403 
skin aging 89-469 
wartime contributions il. 89-81 

“Plastic Surgery: When the Patient is 
Dissatisfied" (Goldwyn) 91-403 

plastic wrap 
psoriasis treatment 90-402 

plate tectonics 
San Andreas Fault (special report) 

90- 296 
platelet 

migraine role 91-321 
platelet-derived growth factor 

hormones 91-53 
Plato 89-6 
platysma muscle 89-383 
play 

modern childhood 90-177 
plumbing 

lead poisoning 90-479 
safe drinking water (special report) 

91- 295 
Plutarch 89-147 
PMS: see premenstrual syndrome 
pneumoconiosis 

Japanese occupational hazards 90-160 
Pneumocystis carinii pneumonia 

AIDS association 91-244; 89-56 
cancer association 91-95 
trimetrexate treatment 89-337 

pneumonia 
influenza complications 91-418 

poison 
snake venom 89-445 

poison-control center 
poisoning treatment 91-233 

poisoning 
accidents and safety 91-233 

pokkuri: see sudden unexplained death 
syndrome 

polar regions 90-121 
polarized lens 89-453 
polio, or poliomyelitis, or morning 

paralysis, or infantile paralysis 
Calcutta's children 89-130 
eradication 91-6 
vaccination 89-372 
virus research 90-34 

“Polio: Conquest of a Crippler" (Hopkins) 
91-6 

polio vaccine 
polio eradication 91-12 

poliovirus 
polio causation 91-8, il. 9 
rhinovirus comparison 91-258 

political psychiatry 
Soviet Union (special report) 89-302 

pollen 
allergies (special report) 89-274 
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pollution/radiation 
pollution, air: see air pollution 
polycythemia 91-49 
polyergin: see transforming growth factor 

beta 
polymerase chain reaction 

cancer research 91-89 
DNA duplication 91-304 
HIV detection 90-253 
molecular pathology 90-387 
poliovirus detection 91-20 

polyp 
Gardner's disease 91-202 
gastrointestinal tract 89-314 

polysomnogram 
sleep-disorders diagnosis 91-389 

polysomnography 89-437 
pomade 

hair problems of blacks 91-433 
pomade acne 

skin and hair problems of blacks 91-433 
Ponce de Leon, Pedro 89-88 
Pons, B. Stanley 

scientific fraud (special report) 90-372 
pool, swimming: see swimming pool 
porphyria 89-366 
port-wine stain 

plastic surgery 89-387 
Porter, Judith R. 89-388 
positive feedback 

hormone principle 91-45, il. 
positron emission tomography, or PET 

scanning 
Alzheimer's disease diagnosis 91-239; 

89-191,393, il. 191 
brain ils. 89-153, 358 
obessive compulsive disorder il. 90-143 
smell disorder diagnosis (special report) 

89-335 
posterior subcapsular cataract 90-319 
postinflammatory hyperpigmentation 

skin problems of blacks 91-435 
postinflammatory hypopigmentation 

skin problems of blacks 91-435 
Postman, Neil M. 90-166, il. 169 
postmortem examination: see autopsy 
postpolio syndrome 

symptoms 91-15 
posttraumatic stress disorder (special 

report) 89-316, ils. 319, 320, 322 
anniversary reactions (special report) 

91-349 
postural hypotension, or orthostatic 

hypotension 
falls and the elderly 91-237 

Potamkin Prize 89-280 
potassium 

hypertension prevention 91-335 
potbelly: see central obesity 
Poteliakhoff, Alex 

“Health for All: Illusory Goal in a World 
at War" 90-80 

potentiation 90-432 
Potomac horse fever 89-411 
Pott, Percivall 90-114 
poverty 

Calcutta 89-121 
disasters’ impact 90-292 
Medicaid allocations 90-370 
tuberculosis 90-354 

Powell, H. D. W. 90-85 
power line 

electromagnetic fields (special report) 
91-299, il. 300 

"Practice with Prestige—Doctors of Harley 
Street, A" (Mason) 91-57 

Prader-Willi syndrome 
chromosome 15 association 91-307 

prazosin 91-334 
precancerous lesion 

Pap smears 91-465 
prednisone 89-406 

camps for children with cancer 91-456 
cancer chemotherapy 91-93 

preeclampsia 
gestational diabetes 91-424 
pregnancy and older women 91-478 

pregnancy 
adolescent perceptions 90-173 
AIDS 89-58 
breast cancer 91-77 
congenital disorders and causes 

drug abuse 90-303 
electromagnetic fields (special report) 

91-301 
Lyme disease 90-395 
neural tube defects 91-372 
orphan diseases 89-366 
toxic exposures (special report) 

89-401, /V. 402 
heart murmur development 91-449 
in vitro fertilization 89-455 
influenza 91-421 
maternal risks 

exercise 90-363 
gestational diabetes 91-423; 90-284 
gum disease 90-447 
hepatitis B 89-374 
older women 91-477 

melasma association 91-435 
middle-age spread 91-474 
nutrition 91-445 
obstetrics and gynecology 91-354 
sickle-cell disease 91-387 

pregnancy sickness: see morning sickness 
prelingual deafness 89-93 
premature infant 

gestational diabetes 91-424 
neonatal care 91-400; 89-374 
pregnancy and older women 91-479 

premenstrual syndrome, or PMS 89-356 
Premier cigarette 

cigarette innovations 90-72, il. 74 
prenatal care 

gestational diabetes 91-424 
high- and low-risk women 91-355 
Medicaid allocation controversy 90-370 
pregnancy and older women 91-480 

prenatal diagnosis 
genetic diseases 90-327 
polymerase chain reaction use 91-305 

Prentif Cavity-Rim Cervical Cap 
contraceptive methods 90-272 

preparedness 
natural disasters 91-271 

prescription drug 
hallucination occurrence 91-443 
rational drug design 91-274 
senior citizen use 90-464 

President's Council on Physical Fitness 
and Sports (U.S.) 

children’s fitness programs 90-49 
pressure sore, or bedsore, or decubitus 

ulcer 90-453 
presymptomatic test 

ethics and genetic prediction (special 
report) 91-310 

preventive medicine 
dental health 90-282 
dietary recommendations 90-8 
exercise medicine (special report) 

90- 361 
gum disease 90-447 
home health care 90-351 
pressure sore 90-455 
sports injuries 89-396 
tanning guidelines 90-442 

priapism 
sickle-cell disease complication 91-387 

primary aldosteronism 
hypertension in children 91-337 

primary biliary cirrhosis 
colchicine treatment 90-325 

primary degenerative dementia 89-186 
primary health care 

effects of war 90-80 
primary sclerosing cholangitis, or PSC 

ursodiol treatment 90-325 
primary Sjogren’s syndrome 91-459 
“Primavera, The" (Botticelli) 

Stendhal syndrome 91-182, il. 
primer 

DNA-duplication role 91-304 
primigravida 

pregnancy and older women 91-478 
privacy, rights of (U.S.) 

ethics of DNA fingerprinting (special 
report) 91-311 

probe, molecular: see molecular probe 
probucol 89-31 
Procardia: see nifedipine 
process validation 

FDA inspections 91-275 
prodigy 89-34 
product 

medical aids controversy (special report) 
91- 369 

product substitution 
generic drug scandal 91-279 

professional misconduct 90-371 
profit 

cell-line controversy 90-212 
profound deafness 89-93 
progeria il. 89-367 
Progestasert 90-272 
progesterone 

breast-cancer treatment 91-85 
menopausal flushes 90-458 
middle-age spread 91-473 

progestin 
hormone replacement therapy 91-361 

progestogen 
estrogen therapy 91-363 

programming: see computer program 
progressive multifocal 

leukoencephalopathy 
AIDS 90-379 

progressive resistance exercise: see 
weight lifting 

prolactin 
pituitary hormones 91-51 

Prolastin: see alpha-1 proteinase inhibitor 
“Promoting Health/Preventing Disease 

1990: Objectives for the Nation" 
(pub., U.S.) 

children's physical fitness 90-47 
Prontosil 90-38 

propafenone, or Rythmol (drug) 91-274 
propanolol 

hypertension 91-334 
property 

body-parts selling 90-210 
prophylactic penicillin 

sickle-cell disease treatment 91-387 
propranolol 

migraine treatment 91-320 
propylene glycol 

seborrheic dermatitis 91-434 
Prospective Payment System (Medicare) 

corporate health care industry 89-324 
prostaglandin 

asthma 91-256 
hormone research 91-42 
hot flashes 90-458 
NSAID damage 90-326 

prostaglandin E, 
impotence treatment 91-414 

prostate gland 
cancer 91-412, il. 413; 89-282, il. 283 

Mormons 91-198 
prostate-specific antigen 

cancer-detection significance 91-412; 
89-282 

prosthesis 89-79, 395, ils. 76, 77 
prostitution 

AIDS transmission 89-57, il. 55 
protease 

HIV research 90-256 
protein 

allergen 90-259 
biomedical patents (special report) 

91-251 
calorie calculation 90-451 
electromagnetic-field research (special 

report) 91-302 
HIV research 90-256 
hormones 91-42 
liquid diets 91-352 
sex determination 89-315 
snake venom 89-444 

protein-energy malnutrition, or starvation 
refugees 91-131, il. 132 

protein kinase C 
cancer research 90-270 

proto-oncogene 
breast-cancer research 91-88 

proton accelerator: see cyclotron 
proton therapy 

cancer treatment 90-273 
protriptyline, or Vivactil 

narcolepsy treatment 89-438 
Prozac (drug): see fluoxetine 
PSC: see primary sclerosing cholangitis 
pseudofolliculitis barbae, or razor bumps 

skin and hair problems of blacks 
91-434, il. 

pseudogout 89-273 
pseudohypoparathyroidism 

endocrine diseases 91-46 
Pseudomonas 

cancer-treatment research 89-285 
genetic-engineering patent/'/. 90-211 

Pseudomonas aeruginosa 89-338 
corneal infection 90-318 

psoralen, or 8-methoxypsoralen, or 
Oxsoralen 

psoriasis treatment 90-403 
vitiligo treatment 91-435 

psoriasis 90-402 
psychosocial effects (special report) 

89-388 
Psychiatric Security Review Board (Ore., 

U.S.) 90-268 
psychiatry 

insanity defense (special report) 90-264 
mental illness diagnosis 91-337; 89-352 
Soviet dissidents (special report) 89-300 
Stendhal syndrome research 91-187 
wartime mental health treatment 89-81 

psychic trauma 
children and disasters (special report) 

89- 317 
psychoactive substance 89-355 
psychoanalysis 89-353 

anniversary reactions (special report) 
91-347 

delusions 91-440 
hallucinations 91-441 

psychobiology 
anniversary reactions (special report) 

91-348 
psychodynamic therapy 

eating disorders 91-284 
mental illness treatment 91-339 

psychological testing 89-439 
psychology 

child prodigies 89-36 
emotion and health 

aerospace medicine 89-260 
childhood cancer 91-105 
chronobiology experiments (special 

report) 91-395 
compulsions and obsessions 90-142 
heart transplantation (special report) 

90- 342 

posttraumatic stress disorder (special 
report) 89-317 

skin disease effects (special report) 
89- 388 

exercise adherence variables 89-418 
scientific fraud (special report) 90-371 

psychopath 
insanity defense (special report) 90-264 

psychopathology 
delusions 91-437 

psychosis 
delusions 91-437 
heart-transplant recipient (special report) 

90- 344 
psychosomatic disorder 

Stendhal syndrome 91-180 
psychotherapy 

cardiac rehabilitation 90-436 
compulsive shopping treatment (special 

report) 91-346 
personality testing 89-439 
psychosocial effects of skin disorders 

(special report) 89-390 
schizophrenia treatment 91-340 

psychotropic drug 89-300 
psyllium 89-426 

laxative use 90-323 
PTCA: see percutaneous transluminal 

coronary angioplasty 
pterygium 89-452 
PTH: see parathyroid hormone 
puberty 

pregnancy and teenagers 90-169 
public health 

AIDS education 90-215 
antismoking campaign 90-65 
dietary recommendations 90-8 
disaster preparations 91-270; 90-290 
earthquake preparations (special report) 

90- 299 
infectious diseases 90-354 

Public Health Service (U.S.) 89-161 
children’s fitness studies 90-48 
dietary recommendations 90-8 
exercise programs 89-417 

public water system 
safe drinking water (special report) 

91- 292 
pudental block 

pain relief in childbirth 91-358 
Puerto Rico 

Hurricane Hugo’s death toll 91-270 
pulmonary valve 

heart murmurs 91-451 
stenosis treatment 91-324 

pump, infusion: see infusion pump 
Punamaki, Raija-Leena 90-97 
purification 

contaminated water 89-307 
purine 

kidney-stone formation 91-428 
pustule 

oil folliculitis 91-433 
Putney, Scott 90-257 
PUVA 

vitiligo treatment 91-435 
pyorrhea: see periodontitis 
pyromania 90-145 

q 
Q-T interval 

ventricular arrhythmia 91-326 
QMR 

medical aids (special report) 91-367 
Quad Pharmaceuticals (co., U.S.) 

generic drug scandal 91-279 
quadriplegia 

cool-suit technology 91-155 
quality control 

Pap smear screening 91-465 
quarantine 89-158 
Questran: see cholestyramine 
Quick test 

eponyms 90-110 
quinolone 89-338 
quotation file 

"Oxford English Dictionary” production 
(special report) 91-266 

r 

R. J. Reynolds Tobacco Co. (U.S.) 
cigarette innovations 90-72 

R61837(molecule) 
common cold prevention 91-260 

rabies 89-176 
racism 

Japan’s minority relations 90-165 
radiation 

cancer treatment 91-84, 93, ils. 85, 
95, 103 

dentistry 91-264 
see also food irradiation 
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Radiation Emergency Assistance Center/ 
Training Site, or REAC/TS (U.S.) 

Brazil radiation incident 89-308 
radiation therapy, or irradiation 

cancer 90-273; 89-283 
canine osteosarcoma 89-415 
prostate cancer detection 91-413 
taste disorders 90-461 

radical mastectomy 
breast cancer treatment 91-81, il. 82 

radio wave 
biomedical patents (special report) 

91-250 
radioactive substance 

drinking water contamination (special 
report) 91-296 

radioallergosorbent test: see RAST 
radioimmunoassay 

hormone research 91-42, il. 44 
Radiology 89-391 
radiotherapy 

breast cancer treatment 91-84 
dentistry 91-264 

radiovisiography 
dental diagnosis 90-279 

radon 
indoor pollution 90-480 
safe drinking water (special report) 

91-296 
raft 

medical uses of space technology 
91-157 

Ramanujan, Srinivasa il. 89-39 
Ramon, G. 89-182 
randomization 

breast cancer research 91-78 
ranitidine, or Zantac 

ulcer treatment 90-326 
Ransome, Arthur 90-204 
rapid eye movement sleep, or REM sleep, 

or dreaming sleep 
chronobiology research (special report) 

91-397 
hallucination studies 91-444 
narcolepsy 89-436 
sleep disorders 91-389 

Rapoport, Judith L. 90-138 
rash 

fifth disease 91-373 
RAST, or radioallergosorbent test 

food allergy 90-473 
rational drug design 

drug development 91-274 
rationing 

Medicaid controversy 90-369 
rattlesnake 89-443 
Ray, Candy il. 90-213 
Ray, Randy//. 90-213 
Ray, Robert/'/. 90-213 
Rayher, Carl 89-66 
Raynaud, Maurice 89-447 
Raynaud’s phenomenon 89-447 
razor bumps: see pseudofolliculitis barbae 
Rb (gene) 

cancer role 91-307 
rDNA tissue plasminogen activator: see 

recombinant tissue plasminogen 
activator 

REAC/TS: see Radiation Emergency 
Assistance Center/Training Site 

reaction 
mental health diagnosis 91-338 

Reagan, Nancy 89-280, il. 281 
Reagan, Ronald 89-251 

skin cancer 90-440 
reason 

delusions causation 91-439 
rebound effect 

drug addiction 90-433 
receptor 

anabolic steroids 90-408 
drug action 90-432 
hormones 91-47 

breast-cancer diagnosis 91-76 
immunoglobulin E 90-259 
olfactory system disorders (special 

report) 89-331 
rhinovirus research 91-259 

recombinant DNA 
biomedical patents (special report) 

91-252 
human insulin production 90-287 

recombinant tissue plasminogen activator, 
or Activase, or rDNA tissue 
plasminogen activator 

heart attack treatment 91-325; 90-339; 
89- 327, il. 328 

stroke treatment 90-377 
reconstructive surgery: see Plastic and 

Reconstructive Surgery 
rectal examination 

cancer detection 89-282, 315 
recurrent utterance 89-155 
red blood cell: see erythrocyte 
Red Cross 

earthquake preparations (special report) 
90- 300 

medical aid in war zones 90-88 

reduction mammaplasty 
patient dissatisfaction (special report) 

91-403 
reentry 

ventricular arrhythmia 91-326 
reference, delusions of: see delusions of 

reference 
referred pain 

veterinary medicine and acupuncture 
91-110 

reflex sympathetic dystrophy 89-369, 399 
refugee 

disaster assistance 90-294 
sudden unexplained death syndrome 

(special report) 89-286 
“World's Refugees, The" 91-124 

regional enteritis 
kidney-stone causation 91-430 

regional fat 
middle-age spread 91-473 

registered care technologist 
nursing-shortage controversy 90-384 

registered nurse, or RN 
employment patterns 90-382 

Rehabilitation Medicine 89-394 
cardiac patients 90-435 
schizophrenia treatment 91-340 

Reiver, Louise R. 
"Save the Children: Mother Teresa’s 

Mission in Calcutta” 89-120 
relief 

Hurricane Hugo assistance 91-270 
refugees 91-127 

Reiman, Arnold 89-326 
REM-nightmare: see nightmare 
REM sleep: see rapid eye movement sleep 
remodeling 

osteoporosis role 91-362 
Remsen, Ira il. 90-28 
renal colic 

kidney stones 91-428 
renal dialysis: see hemodialysis 
renal failure 89-75 
Renamo: see Mozambique National 

Resistance 
renin 

hypertension role 91-332 
renin-angiotensin-aldosterone system 

hypertension role 91-332 
repetitive motion injuries, or cumulative 

trauma disorders 
meatpacking industry (special report) 

90- 311 
occupational ailments (special report) 

89- 361 
replantation 89-387 
replication 

influenza viruses 91-421 
reproduction: see sexual and reproductive 

health 
reptile 89-443 
resident (doctor) 89-341 
residential camp 

children with chronic diseases 91-453 
refugees 91-126 

resistance exercise 
middle-age spread 91-476 

resorption 
osteoporosis role 91-362 

respirable suspended particulates, or RSP 
indoor air pollution 90-479 

respiratory distress syndrome 
oestational diabetes complications 

91- 424 
neonatal care 89-375, il. 374 

respiratory syncytial virus 
asthma role 91-254 

respiratory system 89-430 
indoor air pollution 90-476 
see also parts of the system, e.g., lung 

respiratory system diseases and disorders 
allergies (special report) 89-274 
exercise medicine (special report) 

90- 362 
global-warming’s effects 90-126 
influenza 91-417 

respiratory therapy 89-431 
restless leg syndrome, or restless 

limb syndrome: see periodic leg 
movement 

Restoril: see temazepam 
restriction enzyme 

discovery 90-39 
retainer (dental) 89-474 
retina 89-451 

ultraviolet radiation damage 90-320 
retinoblastoma 89-284, 314 

antioncogene research 90-331 
childhood cancer 91-106 
vision testing of children 91-372 

retinoic acid, or Retin-A, or tretinoin 
aging skin treatment 89-469, il. 
pseudofolliculitis barbae treatment 

91- 434 
13-cis-retinoic acid: see isotretinoin 
retinoid 

aging skin treatment 91-157, il. 156 
psoriasis treatment 90-403 

retinopathy of prematurity, or retrolental 
fibroplasia 

vision testing of children 91-372 
Retrovir: see zidovudine 
retrovirus 

cystic fibrosis treatment 91-306 
Rett syndrome 89-365 
reverse transcriptase 

HIV infection 90-254 
reversible airway disease: see asthma 
reversible dementia 

aging disorders 91-239 
Reye s syndrome 

influenza complications 91-421 
rheumatic diseases: see Arthritis and 

Rheumatic Diseases 
rheumatic fever 89-372 

sulfonamide treatment 90-39 
rheumatoid factor 

Sjogren’s syndrome diagnosis 91-461 
rheumatology 89-270 
rhinitis: see allergic rhinitis 
rhinoplasty 89-382, il. 383 

patient dissatisfaction (special report) 
91-403 

rhinovirus 
common cold cause 91-258 

rhinovirus type 14 
common cold research 91-259 

rhytidectomy: see face-lift 
ribavirin, or Virazole 89-337 
ribonucleic acid, or RNA 

intron research 90-269 
molecular pathology 90-386 
rhinovirus structure 91-258 

Richter scale 
earthquake measurement (special 

report) 90-295 
rickettsia, or rickettsial parasite 

eponyms 90-114 
Potomac horse fever 89-411 

rights of privacy (U.S.): see privacy, 
rights of 

rimantadine, or Flumadine 
influenza treatment 91-422 

ringworm of the scalp: see tinea capitis 
Rippe, James M. 

“Turning Kids On to Fitness" 90-44 
Rita Hayworth Galas 89-205 
Ritalin, or Ritalin SR: see methylphenidate 
RN: see registered nurse 
RNA: see ribonucleic acid 
Robertson, O. H 89-67 
robot 89-259 

drug manufacturing use 91-275, il. 276 
Rocky Mountain spotted fever 89-163, 341 
Roe v. Wade (U.S. law case) 

abortion case 91-359 
Roentgen, Wilhelm Conrad 90-109 
Rogaine: see minoxidil 
Rogers, Julia il. 90-29 
Rogers, P.A.M. 91-112 
rolled oats 

production 90-417 
Romanenko, Yury V. 89-258, il. 
Romano-Ward syndrome 

Q-T interval association 91-326 
Romm, Sharon 

“Medicine Comes Marching Home” 
89-64 

Roosevelt, Franklin Delano 
polio treatment 91-12, il. 11 

Rorschach inkblot test 89-440 
Rosen, Joseph 89-259 
Rosenau, Milton J. 89-162 
Rosenberg, Steven A. 90-332, il. 331 
Ross, Robert 90-198, il. 205 
Rossman, Michael 

common cold research 91-259, il. 258 
Rotary International 

polio eradication 91-19, il. 
rotary micropulverization catheter 89-330 
Rottweiler (breed of dog) 

pet behavior therapy 91-119 
Rouse, Doris J. 

"Spin-offs from Space: Health on Earth” 
91-144 

Roux, Emile 89-179, II. 181 
Rowland, Henry A. il. 90-28 
Royal Society of Medicine (U.K.) 

Wimpole Street location 91-58, il. 
RSP: see respirable suspended 

particulates 
RU-486, or mifepristone 

abortion controversy 91-360; 90-368, il. 
breast cancer treatment 91-86 
hormone receptors 91-49 

rubber gloves il. 90-30 
rubella, or German measles 

birth defects (special report) 89-401 
deafness 89-92 
vaccination 90-396 

Rumelhart, David 89-279 
runner’s knee 89-479 
running 89-475 

sudden death 89-397 
Rush, Benjamin 91-338; 89-77 
Russell, Elizabeth Shull 91-316, il. 

Radiation / scintigraphy 
Russell, Roy 89-294 
Rythmol (drug): see propafenone 

s 
Sabin, Albert 

polio vaccine 91-12, il. 15 
saccharin 

gestational diabetes 91-425 
SAD: see seasonal affective disorder 
SADD (org., U.S.): see Students Against 

Driving Drunk 
sadistic personality disorder 89-356 
Safe Drinking Water Act (1974, U.S.) 

public water regulation (special report) 
91-292 

safety: see Accidents and Safety 
“Safety and Health" (mag., U.S.) 89-249 
safety belt, or seat belt 90-247 

decrease in traffic deaths 91-230 
safety seat 90-249 

airplanes 91-230 
Saint, C. F. M. 90-112 
St. Croix (is., U.S. Vir.ls.) 

Hurricane Hugo 91-269, il. 273 
St. Joseph Mercy Hospital (Ann Arbor, 

Mich., U.S.) 
prostate-cancer detection 89-282 

St. Jude Children's Research Hospital 
(Memphis, Tenn., U.S.) 

cancer-survivor study 90-397 
St. Louis University (Mo., U.S.) 

homelessness study (special report) 
89-265 

trauma-care study 91-399 
St. Mary's Hospital Medical School 

(London, U.K.) 
Alzheimer's-disease research 90-331 

saliva 
DNA fingerprinting (special report) 

89- 376 
Sjogren’s syndrome 91-459 

Salk, Jonas 90-257 
AIDS vaccine 91-246 
polio vaccine 91-12, il. 14 

Salk vaccine, or inactivated poliovirus 
vaccine, or IPV 91-12; 89-372 

Salmonella 
poultry contamination 90-17; 89-295 

salmonella osetomyelitis 
sickle-cell disease association 91-386 

salt, or sodium chloride 
hypertension role 91-335 
taste preference and diet 90-461 

salvage pathway 
cancer chemotherapy (special report) 

90- 278 
San Andreas Fault (Calif., U.S.) 

earthquake threat (special report) 
90-295, il. 297 

San Francisco (Calif., U.S.) 
earthquake threat (special report) 

90-297 
Sandimmune: see cyclosporin 
sanitation 

refugee camps 91-132 
Santa Maria Nuova (hospital, Florence, It.) 

Stendhal syndrome treatment 91-180, 
lls. 188, 189 

Sapolsky, Robert M. 89-279 
Satterfield, James 90-393 
saturated fat 90-10; 89-27 

diabetic diet 90-286 
savant, or idiot savant 

child-prodigy comparison 89-42 
“Save the Children: Mother Teresa's 

Mission in Calcutta” (Reiver) 89-120 
Savitz, David 91-300 
Sawyer’s First Aid Kit Extractor 89-445 
scalp 

chemotherapy effects 91-155 
scar tissue 

eye surgery 89-311 
plastic surgery (special report) 91-405 
scleroderma 89-447 

Schally, Andrew 91-52 
Schellenberg, Gerard 90-330 
schizophrenia, or dementia praecox 

delusions 91-437 
genetic research 90-330 
hallucinations 91-442 
mental illness diagnosis 91-340; 89-353 

Schneider, Kurt 
delusions classification 91-438 

Schooley, Robert T. 
chronic-fatigue syndrome (special 

report) 89-345 
Schou, Mogens 89-278, II. 
sciatica 

herniated disk 90-427 
SCID: see severe combined 

immunodeficiency disease 
"Science” (U.S. pub.) 

Jackson Laboratory research (special 
report) 91-316 

scintigraphy 90-414 
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sclera/Soviet 
sclera 

solar-radiation damage 89-452 
scleroderma 89-270, 447 

Sjogren's syndrome 91-459 
scoliosis 89-395 
scopolamine 89-257 
scotoma 

migraine headaches 91-320 
scratchboard technique 89-113 
screening 

cystic fibrosis 91-305 
ethics of genetic prediction (special 

report) 91-310 
gestational diabetes 91-423 
HIV infection in surgery patients 91-402 
lead poisoning (special report) 

91-290, II. 
Pap smears 91-464 
preschooler's vision and hearing 91-372 
prostate cancer 91-412 
VisiScreen 100 usage 91-149 

scurvy 
refugees 91-136 

seal (mammal) 
canine distemper epidemic 90-415, il. 

sealant 
dental use 90-283 

seasonal affective disorder, or SAD 
aerospace medicine 89-260 
melatonin’s role 91-55 
sleep disorders 91-392 

seasonal pattern 
influenza 91-417 

seat, safety: see safety seat 
seat belt: see safety belt 
sebaceous gland, or oil gland 89-465 
seborrheic dermatitis 

skin and hair problems of blacks 91-434 
second-order receptor cell 

olfactory system disorders (special 
report) 89-331 

secondary application, or spin-off 
medical uses of space technology 

91-146 
sedative 

hypothermia role 89-428 
seizure 

camps for children with epilepsy 91-456 
Seldane: see terfenadine 
selegiline: see L-deprenyl 
selenium sulfide 

seborrheic-dermatitis treatment 91-434 
self 

Stendhal syndrome 91-189 
self-defeating personality disorder 

diagnosis 89-356 
self-esteem 

psychosocial effects of skin disorders 
(special report) 89-389 

self-examination 
breast-cancer detection 91-73 

self-help group 
compulsive-shopping treatment (special 

report) 91-346 
Sjogren’s syndrome treatment 91-462 

self-motivation 89-418 
self-punishment 

compulsive shopping (special report) 
91-342 

seltzer water: see soda water 
semen 

DNA fingerprinting (special report) 
89-376 

semipermeable membrane 
insulin-delivery research 90-288 

senescence: see Aging; geriatrics 
senile dementia 89-186 
senior citizens, or the elderly 

aging philosophy 89-6 
Alzheimer's disease 89-186 
cardiac rehabilitation 90-438 
child-resistant containers and safety 

91-233 
coronary heart disease 91-328 
delusions 91-439 
dental health 89-292 
driving ability 90-247 
drug usage 90-463 
eye disorders 89-452 
falls 91-237, 365 
high-fiber diets 89-426 
home health care 90-348 
hypertension 91-336 
hypothermia susceptibility 89-427 
influenza risks 91-418 
long-term care and women 91-160 
medical needs 90-358 
physical fitness 91-377 
pressure-sore risk 90-453 
smell disorders (special report) 89-334 
surgery 91-401 
urinary incontinence 91-152, 236 
see also Aging; geriatrics 

sensorineural hearing loss 89-92 
sensory deprivation 

hallucinations 91-442 
separation anxiety 

pet-behaviour treatment 91-117 

septum, nasal: see nasal septum 
sequence-tagged site, or STS 

physical-mapping technique 91-304 
seroarchaeology 

influenza research 91-418 
serotherapy 89-181 
serotonin, or 5-hydroxytryptamine, or 5-HT 

eating disorders 91-283 
hallucination role 91-444 
migraine role 91-321 
obesity role 91-353 
obsessive-compulsive disorder 90-142 

Serrati, Serafino 90-112 
Seruda, Anthony 90-307 
service 

medical aids controversy (special report) 
91-369 

Seventh-day Adventists 
epidemiological studies 91-206 

“Seventh Report on the World Health 
Situation" (pub., WHO) 

public health in war zones 90-82 
severe combined immunodeficiency virus, 

or SCID 
AIDS research 91-242, il. 245 
Jackson Laboratory research (special 

report) 91-318 
sex 

testis determining factor 89-315, il. 
sex chromatin test 89-253 
sex chromosome 

schizophrenia research 90-330 
sexism 

Japanese employment patterns 90-164 
sexual and reproductive health 

childhood cancer 91-104 
mental disorder diagnosis 89-356 
see also pregnancy 

sexual behavior, or human sexuality 
cervical cancer role 91-466 
children and media 90-168 

sexual dysfunction 
heart-transplant recipients (special 

report) 90-347 
sexual intercourse, or coitus 

AIDS transmission 90-258 
see also sexually-transmitted disease 

sexual masochism 89-356 
sexual orientation disturbance 89-356 
sexual relations: see sexual behavior 
sexual sadism 89-356 
sexually-transmitted disease, or STD 

AIDS 89-55, 461 
cervical cancer comparison 91-466 
contraceptive protection 90-272 
infant mortality link 91-355 
syphilis 90-355 

Shamma’, Amal 90-96 
Shannon, James A. 89-165 
Shapiro, Sam 90-270 
Sharp, Phillip Allen 90-269, il. 
shearing force 

pressure sore 90-455 
Sheehan, George 89-476 
sheep 

cattle-disease source 90-415 
shell shock: see combat neurosis 
shelter 

homeless children (special report) 
89- 261 

Sherman, Irving J. 90-35 
shingles, or Herpes zoster 89-372 
shinsplint 89-479 
shivering 89-429 
shock 

cold-water immersion 91-467 
plasma transfusions 89-68 

shock lung: see adult respiratory distress 
syndrome 

shock therapy: see electroconvulsive 
therapy 

shoes: see footwear 
shopping addiction: see compulsive 

shopping 
“Shopping Out of Control” (Lieberman) 

91-342 
shopping spree 

compulsive shopping (special report) 
91-342 

Shumway, Norman il. 89-408 
sibling 

Down-syndrome children (special report) 
90- 336 

sibling rivalry 90-423 
sicca complex: see Sjogren’s syndrome 
“Sick and Tired—but Why?" (Schooley) 

89-345 
Sickle-Cell Disease, or sickle-cell anemia 

91- 383 
ethics and genetic prediction (special 

report) 91-310 
hemoglobin research 90-35 

sickle-cell trait 
ethics and genetic screening (special 

report) 91-311 
sickle-cell disease comparison 91-383 

sickle hemoglobin, or hemoglobin S 
sickle-cell disease role 91-383 

side effect 
cancer treatment 91-94 
caricature 91-35 
clomipramine 90-142 
geriatric medicine 90-465 
medical aids (special report) 91-368 

Sidis, William James II. 89-49 
sign language 89-84 
signed English 

education of the deaf 89-94 
silent lead toxicity: see subclinical lead 

toxicity 
silicone 

aging-skin treatment 89-469 
silicone gel 90-276 
silkworm 89-178 
simian immunodeficiency virus, or SIV 

AIDS association 91-245 
Simon, Theodore 89-440 
Simons, Richard 90-369 
simple mastectomy: see total mastectomy 
Sinclair, Upton 

meatpacking industry (special report) 
90-312 

Sinemet (drug) 91-235 
single-photon-emission computed 

tomography, or SPECT 89-393 
Alzheimer's-disease diagnosis 91-239 

singleness 
long-term care and women 91-172 
Stendhal syndrome 91-181 

sinus node disease 
electrophysiological study 91-326 

sinusitis 
cranial headaches 91-323 

Sioux City (la., U.S.) 
airplane disaster il. 90-293 

Sister Joseph, or Mary Dempsey 
90- 112, il. 

Sister Olga 89-125 
SIV: see simian immunodeficiency virus 
Sixth International Conference on AIDS 

AIDS-research developments 91-242, 
il. 243 

Sjogren's antibody A, or SS-A antibody 
Sjogren's syndrome 91-461 

Sjogren’s antibody B, or SS-B antibody 
Sjogren's syndrome 91-461 

Sjogren’s syndrome, or sicca complex 
91- 459 

skateboard 
accidents and safety 91-234 
dental injuries 91-263 

skeleton 
osteoporosis treatment 91-364 
see also bone; and parts of the skeleton, 

e.g., femur 
skiing 89-73 

sun protection 90-443 
skin 

aging process 89-465 
face-lift 89-383 
hot flashes 90-457 
hypothermia 89-428 
medical uses of space technology 

91-156 
pressure sore 90-453 
structure and function 91-431, il. 432 
water contamination (special report) 

91-292 
see also Skin Disorders 

Skin Cancer Foundation (U.S.) 90-440 
Skin Disorders 90-402 

allergies 90-259 
warning signs 90-440 

blacks 91-431 
emotional effects of skin disease 

(special report) 89-388 
ozone-depletion risks 90-130, il. 
scleroderma 89-447 
sunbathing risk 90-439 

skin grafting 89-78, 387 
skin test 90-473 
Skolnick, M.H. 91-203 
slaughterhouse 

health and safety issues (special report) 
90-311 

SLE: see systemic lupus erythematosus 
sleep 89-236 
sleep apnea syndrome 89-436 

sleep disorders 91-390 
sleep center 

sleep-disorders treatment 91-389 
Sleep Disorders 91-388 

impotence diagnosis 91-414 
mental-disorder diagnosis 89-355, 

il. 357 
narcolepsy 89-435 
traumatized children (special report) 

89-316 
sleep-onset REM period 89-436 
sleep paralysis 89-436 
sleep-related nocturnal myoclonus: see 

periodic leg movement 
sleep-wake cycle 

chronobiology (special report) 91-394 
sleep disorders 91-392 

sleeping sickness: see trypanosomiasis 

sleepwalking: see somnambulism 
slipped disk, or herniated disk 90-427 
Sloan Prize, or Alfred P. Sloan, Jr., Prize 

medical awards 90-270 
sluggish schizophrenia 89-302 
smallpox, or variola 89-77 
smell, or olfaction 90-459 

disorders (special report) 89-331 
“Smell Disorders: Neglected No Longer" 

(Doty) 89-331 
Smenkhare (Egyptian mummy) 89-295 
Smith, Alyssa 

liver-transplant patient 91-408, il. 
Smith, Hamilton O. 90-39 
SmithKIine Beecham Corp. (U.S.) 

Tagamet production (special report) 
91-248 

smoke detector 89-249, il. 250 
smoking 

adolescents 90-304 
allergies (special report) 89-275 
cessation 

New York banning il. 89-28 
serum cholesterol effects 89-29 
workplace (special report) 

89-305, 364 
cigarette smoking 90-60 

exercise effects 91-379 
Mormons’ proscription 91-195 

disease association 
cancer 89-281 
gum disease 90-447 
nutrition during pregnancy 91-448 

indoor air pollution 90-476 
pregnancy risks (special report) 89-404 

“Smoking and Health” (report, U.S.) 
smoking research 90-64 

smooth muscle 
asthma role 91-256 

snakebite 89-443 
Snell, George 91-316, il. 
Snellen acuity chart 

visual acuity testing 91-373; 90-316 
Snezhnevsky, Andrey V. 89-302 
snoring 

sleep disorders 91-390 
snow blindness: see keratoconjunctivitis 
Sobriety (game) il. 89-269 
soccer il. 90-49 
sodium 

hypertension role 91-332 
nutrition during pregnancy 91-448 

sodium benzoate 89-370 
sodium bicarbonate 

radiotherapy effects 91-264 
sodium chloride: see salt 
sodium cromoglycate: see cromolyn 
sodium fluoride 

bone-formation role 91-364 
sodium pentosanpolysulfate, or Elmiron 

interstitial-cystitis treatment 91-415 
sodium phenylacetate, or Ucephan 89-370 
soft contact lens 90-318 

corneal infections 89-308 
soil 

lead poisoning in children (special 
report) 91-288 

Sokolof, Phil 90-11 
solar radiation 

aging skin 89-466 
greenhouse effect 90-120, II. 

solar retinitis 89-452 
solder 

safe drinking water (special report) 
91-295 

soluble CD4 
AIDS treatment research 91-244 

Somalia 
civil-war casualties 90-293 

somatic delusion 
delusions classification 91-437 

somatomedin 
hormones and growth 91-53 

somatostatin: see growth-hormone- 
inhibiting hormone 

somatotropin: see growth hormone 
somatropin, or Humatrope 89-370 
somnambulism, or sleepwalking 

sleep disorders 91-393 
somnolence 

sleep disorders 91-389 
Sonia Shankman Orthogenic School 

(Chicago, III., U.S.) 
juvenile drug treatment 90-172 

Sorenson, John L. 91-206 
sound 

Stendhal syndrome 91-180 
South Carolina (state, U.S.) 

Hurricane Hugo’s death toll 91-269 
South Korea 

U.S.-cigarette importation 90-78 
Southard, James H 91-411 
Southern blot 90-109 
Southwood, Sir Richard 90-415 
“Soviet Psychiatry: Seeking New Respect" 

(Barringer) 89-300 
Soviet Union: see Union of Soviet Socialist 

Republics 
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space adaptation syndrome 89-257, il. 
space exploration 

chronobiology research (special report) 
91-394 

space shuttle 89-255 
medical applications of space 

technology 91-144 
Spacelab 89-255 
Spanish fly 

influenza pandemic 91-418 
spatula 

Pap smear use 91-464 
specialist 

Harley Street location 91-57 
SPECT: see single-photon-emission 

computed tomography 
spectinomycin 90-356 
spectrometer, mass: see mass 

spectrometer 
spectroscopy 89-393 
speech 89-142, 471 

Down-syndrome children (special report) 
90- 337 

Spend a Buck (racehorse) 
arthroscopic surgery 89-413, il. 

sperm 
in-vitro fertilization 89-455 
toxic exposure during development 

(special report) 89-404 
spermicide 90-273 
SPF: see sun protection factor 
“Spin-offs from Space: Health on Earth" 

(Rouse) 91-144 
spina bifida 

neural-tube defects 91-371 
spinal cord 

injury 90-427 
accidents and safety 91-232 
pressure-sore risk 90-456 
rehabilitation innovations 89-395 

spinal fluid 
Alzheimer's disease test 89-190 

spinal tap: see lumbar puncture 
spine 

herniated disk 90-427 
spiral (hair type) 

hair problems of blacks 91-432 
spleen 

sickle-cell disease role 91-386 
splenic sequestration crisis 

sickle-cell disease 91-386 
spondyloarthritis 89-270 
spontaneous abortion: see miscarriage 
sports 89-252 

ethics of gene therapy (special report) 
91- 312 

Sports Medicine 90-407: 89-396 
exercise medicine (special report) 

90-363 
horses 89-412 
marathon running 89-475 
skiing injuries 89-73 
see also exercise 

spot reduction 
middle-age spread 91-475 

Sprague, Robert 
research-fraud case (special report) 

90- 374 
spring water 

safe drinking water (special report) 
91- 293 

squamous cell carcinoma 89-467 
sunbathing risk 90-440 

SS-A antibody: see Sjogren's antibody A 
SS-B antibody: see Sjogren's antibody B 
stage IVS 

childhood cancer 91-99 
stair climber 

physical fitness il. 91-381 
Standard Heart Disease Prevention 

Program (U.S.) 89-422 
standard metropolitan statistical area 

children and lead poisoning (special 
report) 91-288 

Stanford-Binet Intelligence Scale 89-440 
Stanford University School of Medicine 

(U.S.) 89-282 
stanozolol, or Winstrol 

athletic use 90-407; 89-253 
Staphylococcus aureus 

infectious diseases 90-358; 89-338 
Staphylococcus epidermis 

artificial-joint infection 90-358 
starvation: see protein-energy malnutrition 
Starzl, Thomas 

transplantation research 91-409, il. 410 
stationary cycle 89-419 

physical fitness 91-381 
status asthmaticus 

asthma attack 91-253 
STD: see sexually transmitted disease 
stearic acid 90-9 
Stein, Stanley il. 90-114 
stem cell 

gene-therapy role 91-306 
Stendhal, or Marie-Henri Beyle 

emotional reactions to art 91-176, 
il. 178 

Steno, Nicolaus, or Nicolaus Stensen 
90-105 

stenosis 89-328 
stent 89-330, il. 329 

blocked-artery treatment 91-324 
stepparent 

sibling rivalry 90-426 
stepped care 

hypertension treatment 91-332 
stereostatic surgery 

cancer treatment 91-100 
sterility 

irradiation effect 91-104 
Sternberg, George Miller 89-77 
steroid 

heart transplantation (special report) 
90- 344 

psoriasis treatment 90-402 
see also anabolic steroid 

steroid hormone 89-406 
stethoscope 

historical development and use 91-449 
Stewart, Walter 

scientific fraud (special report) 90-373 
stilbestrol: see diethylstilbestrol 
stillbirth 

lead poisoning's role (special report) 
91- 290 

pregnancy and older women 91-480 
Stiller, Calvin 91-410 
stimulus 

Down syndrome (special report) 90-334 
Stockman, Mike 91-123 
stomach 

migraine attacks 91-320 
“Stones of Venice, The" (McCarthy) 

Stendhal syndrome 91-178 
stool, or feces 

cholesterol excretion 89-17 
dietary fiber 89-424 

Stowaway 
airline wheelchairs 91-154 

stratum corneum, or horny layer 
epidermis 91-431 

Straus, Stephen 
chronic-fatigue syndrome (special 

report) 89-346 
Strax, Philip 90-270 
strength (physiol.) 

physical-fitness tests 91-377; 90-50 
streptococcal infection 

rheumatic fever causation 89-373 
sulfanilamide research 90-38 

streptokinase 90-39; 89-327, il. 328 
heart-attack treatment 91-325 

stress 
caring for the AIDS patient 89-462 
combat experience 89-81 
family 

children and competition 89-398 
children and disasters (special report) 

89- 316 
long-term care and women 91-167 

hormones’ role 91-54 
Loma Prieta earthquake 91-271 
migraine causation 91-319 
sleep disorders 91-393 
sudden-unexplained-death syndrome 

(special report) 89-287 
work 

Japan 90-161 
mental-health study 90-308 
on the job (special report) 89-360 
residency training programs 89-341 

stress fracture, or fatigue fracture 
marathon runners 89-479 

stress incontinence 
aging disorder 91-236 

stretching 
children's fitness il. 90-55 
marathon runners 89-476 

Stride Rite Corp. (U.S.) 
long-term care of the elderly il. 91-174 

strike-slip fault 
earthquake threat (special report) 

90- 297 
stroke 

alcohol consumption 90-13, il. 14 
dementia association 91-238; 89-188 
headache 91-322 
Mormon population 91-201 
neurological damage 89-359 
sickle-cell disease 91-386 
treatment 91-332; 90-377 

struvite: see magnesium ammoniun 
phosphate 

STS: see sequence-tagged site 
Students Against Driving Drunk, or SADD 

(org„ U.S.) 89-250 
subclinical lead toxicity, or silent lead 

toxicity 
children’s risk (special report) 91-286 

subcutaneous tissue 
aging skin 89-465 
function 91-431 

subgingival plaque: see dental plaque 
subjective dyspnea 

cold-water shock 91-468 

substance dependence 89-355 
substance P 

asthma role 91-256 
substantia nigra 89-358 

Parkinson’s disease treatment 91-235 
Sudan, The 

disaster relief 90-292 
sudden death 

cholesterol effects 89-19 
exercise as cause 89-397 

sudden unexplained death syndrome, 
or SUDS, or Asian sudden death 
syndrome, or bangungut, or pokkuri 

Asian immigrants (special report) 
89-286 

heart and blood vessel diseases 91-324 
pertussis link 91-374 
Southeast-Asian refugees 91-142, il. 

sugar 
tooth-decay role 89-294 

suicide 
active euthanasia 90-369 
adolescents 89-254 
anniversary reactions (special report) 

91-349 
obsessive-compulsive disorder 90-140 
traumatized children (special report) 

89-319 
sulbactam 89-338 
sulfamide 89-182 
sulfonamide 

streptococcal-infection treatment 90-38 
sulfer dioxide 

asthma-attack cause 91-254 
Sulphazine, or magnesium sulfate 

Soviet-psychiatric treatment (special 
report) 89-302 

Sultan, Abubaker il. 90-90 
summer camp 91-453 
Summerlin, William 

scientific fraud (special report) 90-371 
sun and sunlight 

lip-cancer cause 91-198 
skin aging and disorders 90-402, 439: 

89- 466 
sunglasses 89-451 

sun block 90-444 
sun protection factor, or SPF 90-443 

skin problems of blacks 91-431 
sunbathing 90-439 

melanoma risk 90-404 
sunburn 

susceptibility of blacks 91-431 
UV damage 90-130 

sunglasses 89-451 
Sjogren's-syndrome treatment 91-462 
ultraviolet-light protection 90-444 

sunlamp, or tanning lamp 
psoriasis treatment 90-403 
skin cancer role 89-467 

sunscreen 90-443 
photoaging-skin protection 89-468 

superstition 
deafness misconceptions 89-86 

"Supplement to the Oxford English 
Dictionary” 

medical terms (special report) 91-265 
supplemental security income (U.S.) 

care of the elderly 91-173 
supragingival plaque: see dental plaque 
Supreme Court, U.S. 

abortion issue 90-367 
drug testing 90-305 
rights of the insane (special report) 

90- 266 
surface coil 

prostate-cancer detection 91-412 
surface water 

safe drinking water (special report) 
91- 292 

“Surgeon General’s Report on Nutrition 
and Health, The" (pub., U.S.) 

diet and disease 90-8 
Surgery 91-399; 89-406 

acne keloidalis treatment 91-434 
aerospace medicine 89-259 
atherosclerotic heart disease 90-339; 

89-327 
cancer 89-282 

brain tumors 91-99 
breast-cancer treatment 91-79 
melanoma treatment 90-406 

eye disorders 89-309, il. 310 
cataracts 89-452 
glaucoma treatment 90-321 

gum disease 90-448 
Halsted's contribution 90-31 
herniated disk 90-429 
horses 89-412 
neonatal procedures 89-375 
open-heart procedure il. 89-170 
prostate-cancer treatment 91-413 
“Wartime Contributions to Medicine” 

89-65 
see also Plastic and Reconstructive 

Surgery; Transplantation; and 
surgical techniques by name, e.g., 
coronary bypass 

space/tastant 
“Surgical Anatomy" (Maclise) 

medical illustration il. 89-111 
surgical pathology 

medical evaluations 90-386 
surrogate motherhood, or surrogacy 

legal and moral issues 89-351 
survival suit 89-429 

hypothermia protection 91-469; 
survivor guilt 

children who survive disasters (special 
report) 89-318 

sushi 
parasitic infections 90-357 

Sweden 

patient-injury insurance (special report) 
90- 398 

sweet (taste) 
taste perception and obesity 90-461 

swelling: see edema 
swimming 89-419 

epileptic children 91-456 
exercise adherence 91-382 
hypothermia susceptibility 89-429 
lessons for children 90-250 

swimming pool 
safety precautions 90-250 

Symmetrel (drug): see amantadine 
sympathetic nervous system 

sports injuries 89-399 
synchronization 

chronobiology research (special report) 
91- 398 

syphilis 
AIDS association 89-337 
drug abuse 90-355 
eponyms 90-117, il. 115 
Wilde's fatal illness 90-202 

syringe 
AIDS transmission 89-62 

systemic lupus erythematosus, or 
disseminated lupus, or lupus, or 
SLE 89-270 

pregnancy and older women 91-479 
Sjogren's syndrome 91-459 

systemic sclerosis: see generalized 
scleroderma 

systolic ejection murmur 
heart-valve disorders 91-450 

systolic hypertension 
senior citizen occurrence 91-336 

t 

T-cell leukemia, or T-cell lymphoma 
HTLV-I infection 90-357 

T-helper cell 
infection and AIDS 91-243; 90-254 
Sjogren’s syndrome role 91-462 

T lymphocyte, or T cell, or thymus-derived 
lymphocyte 

adenosine-deaminase-deficiency 
treatment 91-306 

arthritis role 89-273 
childhood cancer 91-94 
thymus's role 91-49 

T mast cell 
allergic reactions 90-260 

t-PA, recombinant DNA: see recombinant 
tissue plasminogen activator 

taciturnity 89-152 
tacrine: see tetrahydroaminoacridine 
Tagamet: see cimetidine 
T’ai Chi ch'uan 

exercise il. 89-420 
Taiwan 

adolescent survey 90-186 
U.S.-cigarette importation 90-78 

talent 
child prodigies 89-34 

Talent, John 
scientific fraud (special report) 90-372 

Tambocor: see flecainide 
Tamm-Horsfall protein 

kidney-stone formation 91-430 
tamoxifen, or Nolvadex 

breast-cancer treatment 91-85 
hot flashes 90-458 

Tanner, James M. 90-169 
tanning 

health risks 90-439 
tanning accelerator 

effectiveness 90-444 
tanning lamp: see sunlamp 
tanning pill 

sunbathing alternatives 90-444 
tanning salon 

health risks 90-441 
tap water: see water 
tar 

psoriasis treatment 90-402 
seborrheic-dermatitis treatment 91-434 

tardive dyskinesia 
schizophrenia treatment 91-341 

tartar, or dental calculus 90-445 
tastant 

taste perception 90-459 
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taste/tumor 
taste bud 90-459 
taste disorders 90-459 
tau protein 

neurofibrillary tangles 90-331 
Taussig, Helen B. 90-36, II. 35 
tax, excise: see excise tax 
Tay-Sachs disease 

ethics and genetic prediction (special 
report) 91-310 

Jackson Laboratory research (special 
report) 91-313 

TB: see tuberculosis 
2,3,7,8-TCDD 

hormone research 91-47 
TDF: see testis determining factor 
tea 

cancer research 91-202 
teaching 89-38 
tear 

Sjogren's syndrome 91-459 
technology, medical: see health care 

technology 
Technology Assessment, Office of (U.S.) 

Alzheimer's disease 89-186 
Technology Utilization Program (U.S.) 

medical uses of space technology 
91-144 

technostress: see job-related stress 
teenager: see Adolescent Health 
teeth 89-471 

gum disease 90-445 
Wilde’s health 90-203 
see also tooth decay 

Tegison: see etretinate 
Tegretol (drug): see carbamazepine 
teichopsia: see fortification spectrum 
Tekeste, Asefaw 90-85 
telephone 

deaf persons 89-101 
telesurgery 89-259 
teletypewriter 89-96 
television, or TV 

children's viewing studies 90-392 
effect on childhood 90-166 

temazepam, or Restoril 91-391 
Temin, Howard 91-313 
temper tantrum 89-129 
temperament 

pet behavior therapy 91-123 
temperature 89-427 

greenhouse effect 90-120, il. 123 
temperature pill 

medical uses of space technology 
91-148, il. 

temporary employment 
Japanese employment patterns 90-158 

temporomandibular joint, or jaw joint 
computerized analysis 90-280 
orthodontic treatment 89-471 

tendinitis 89-479 
occupational ailment (special report) 

89- 361 
slaughterhouse workers (special report) 

90- 311 
tennis 

children’s sports injuries 89-399 
TENS: see transcutaneous electrical nerve 

stimulator 
tension headache 

headache classification 91-321 
teratogen 

abnormal fetal-development role (special 
report) 89-401 

teratology 
toxic exposures during pregnancy 

(special report) 89-401 
terazosin 91-334 
terfenadine, or Seldane 

consumer-directed advertising 91-277 
teriparatide acetate, or Parather 89-370 
Terry, Luther 90-64, il. 66 
Terry, Robert D. 89-280 
Terry-Thomas sign 

etymology (special report) 91-268 
Tessier, Paul 89-386 
test-tube baby: see in vitro fertilization 
testicle 89-305 

anterior-pituitary role 91-42 
testicular feminization 

cellular-receptor deficiency 91-48 
testis determining factor, or TDF 

fetal development of males 89-315, il. 
testosterone 90-408 

breast-cancer treatment 91-86 
prostate-cancer treatment 91-413 
sex-hormone regulation 91-45 

tetanus 89-69, 340 
tetany 90-35 
tetracycline 89-338, 412 
tetrahydroaminoacridine, or tacrine, 

or THA 
Alzheimer's disease treatment 89-193 

Texas (state, U.S.) 89-444 
air pollutants 90-308 

Texas Health Science Center, University of 
(U.S.) 89-284 

"Textbook of Psychiatry" (Kraepelin) 
mental-health publications 91-338 

TGAa: see transforming growth factor 
alpha 

TGF-p: see transforming growth factor 
beta 

THA: see tetrahydroaminoacridine 
thalidomide 

toxic exposure during pregnancy 
(special report) 89-401 

theophylline 
asthma treatment 91-257 

therapeutics 
autopsy's role 90-389 
eye diseases 90-320 

thermodilution technique 
cardiac output 90-468 

thermography 
vibration-disease diagnosis il. 90-159 

thermometer 89-430 
temperature-pill development 91-148 

thiazide 
kidney-stone treatment 91-430 

thighbone: see femur 
third-party payment 

prescription-drug prices 91-278 
Third World, or less developed countries 

cigarette consumption 90-78 
disasters 90-294 
hazardous-waste landfills 90-310 
refugees 91-126 
tropical-oil controversy 90-12 

Thomas, Caroline B. 90-39 
Thomas, Lewis 89-166 
Thomas, Martha Carey 90-29, II. 
Thomas, Vivien 90-36 
Thompson, Sir Henry 91-63 
Thompson, Robert S. 90-248 
three-point belt 

decrease in traffic deaths 91-230 
throat disorders: see ear, nose, and throat 

disorders 
thrombin 

fibrin-glue component 91-402 
thrombolytic therapy 90-338, 470; 89-327 

heart-attack treatment 91-325 
stroke-treatment research 90-377 

thrombosis, or blood clotting 
blood transfusions 89-67 
heart attacks 90-339; 89-327 
omega-3 fatty acids 89-299 
pregnancy and older women 91-479 
stroke 90-377 
sudden cardiac death 91-325 

thrush: see candidiasis 
thrust fault 

earthquake threat (special report) 
90-297 

thujone il. 90-200 
thymopoietin 

rheumatoid-arthritis use 91-49 
thymus 

infectious-disease role 91-49 
thymus-derived lymphocyte: see T 

lymphocyte 
thyroid deficiency 

radiation-therapy effect 91-104 
thyroid gland 89-414 

hormones 91-47 
vitiligo association 91-435 

thyroid hormone 
cancer treatment 91-104 

thyrotropin, or thyroid-stimulating 
hormone, or TSH 

brain hormones 91-52 
thyrotropin-releasing hormone, or TRH 

brain hormones 91-52 
tic 

neurological disorders 90-143 
tic douloureux: see neuralgia 
ticarcillin, or Timentin 89-338 
tick 89-340 

Lyme disease 90-395 
TIL therapy: see tumor-infiltrating 

lymphocyte therapy 
"Till Death Do Us Part: America’s 

Turbulent Love Affair with the 
Cigarette” (Warner) 90-60 

Tillett, William S. 90-39 
timeless isolation 

chronobiology (special report) 91-394 
Timentin: see ticarcillin 
tinea capitis, or ringworm of the scalp 

skin problems of blacks 91-434 
Tishler, Max 89-279 
Tisman, Glenn 90-276 
tissue 

healing of war wounds 89-65 
tissue expansion therapy 89-387 
see also specific tissues, e.g., muscle 

tissue culture 90-32 
tissue plasminogen activator, recombinant: 

see recombinant tissue plasminogen 
activator 

titanium 89-295 
TNF: see tumor necrosis factor 
tobacco: see smoking 
tobacco industry 90-63 
"Today’s Teenagers—Not So Mixed-Up 

After All” (Atkinson) 90-178 

Toelle, Miriam 
homeless (special report) 89-263 

Tofranil: see imipramine 
tolerance, drug: see drug tolerance 
"Tomorrow's Forecast: Hot, with a Chance 

of Malaria" (Kalkstein) 90-118 
Tonegawa, Susumu 89-277 
tongue 90-460 
tool 89-361 
Toole, Michael J. 

"Nowhere a Promised Land: The Plight 
of the World’s Refugees" 91-124 

tooth: see teeth 
tooth decay, or cavities, or dental caries 

laser dentistry 91-262 
periodontitis 90-446 
prevention and treatment 90-282 
vaccine 89-293 

tooth enamel 89-294 
bleaching 91-261 

toothbrush: see brushing 
torsades de pointes 

ventricular arrhythmia 91-326 
tort 

patient injury compensation (special 
report)90-398 

Tosteson, Daniel C. 90-372 
total mastectomy, or simple mastectomy 

breast-cancer treatment 91-83 
total parenteral nutrition 

home health care 90-351 
total therapy 

cancer treatment 91-94 
Touraine, Jean-Louis il. 90-366 
Tourette syndrome il. 89-368 

Mennonite population 91-206 
OCD link 90-143, il. 

tourist 
Stendhal syndrome 91-178 

toxemia 
gestational-diabetes complications 

91-424 
nutrition during pregnancy 91-445 
pregnancy and older women 91-478 

toxic waste: see hazardous waste 
toxicity 89-443 

chemotherapy 91-93 
drug interaction 90-432 
exposures during pregnancy (special 

report) 89-401 
indoor pollution 90-475 

toxoplasmosis 
AIDS 90-379 

toy 
safety standards 90-250 

Toy Manufacturers of America 90-250 
Toy Safety Act (1984, U.S.) 90-250 
trace gases 

greenhouse effect 90-120 
traction alopecia 

hair problems of blacks 91-433 
Tracy, Robert 

insanity defense (special report) 90-263 
trade union, or labor union 

Japanese employment 90-157 
meatpacking industry (special report) 

90-313 
traffic death 

safety-belt role 91-230 
training effect 

exercise medicine (special report) 
90-365 

tranquilizer 89-428 
delusions treatment 91-440 
Stendhal syndrome treatment 91-183 

transcatheter cardiovascular therapeutics 
heart-attack treatment 89-328 

transcutaneous electrical nerve stimulator, 
or TENS 

interstitial-cystitis treatment 91-415 
transforming growth factor alpha, or TGAa 

cancer-treatment research 89-285 
transforming growth factor beta, or TGF-p, 

or polyergin 
angiogenesis research 90-341 
bone-remodeling role 91-362 
scleroderma role 89-450 

transfusion 89-60, 66, 461 
laboratory medicine 90-389 
sickle-cell disease treatment 91-387 

transgenic animal 
development controversy 90-413 
Jackson Laboratory research (special 

report) 91-317 
transient ischemic attack 89-410 
transparent woman 89-114 
Transplantation 91-408; 89-406 

Alzheimer’s disease research 89-193 
fetal-brain tissue 91-236; 90-379; 

89-358 
gene therapy 91-306 
heart (special report) 90-342 
heart and lung 91-324 
Jackson Laboratory research (special 

report) 91-316 
medical ethics 90-366 
organ donation by anencephalic infants 

89-349 

pancreas 90-287 
scientific fraud (special report) 90-371 
see also specific organs by name 

transportation 
earthquake hazards (special report) 

90-298 
Transportation, Department of, or DOT 

(U.S.) 
motorcycle helmet laws 89-251 
passive-restraint controversy 91-230 

trauma 89-73 
head injury 91-322 
olfactory system dysfunction (special 

report) 89-334 
posttraumatic-stress disorder (special 

report) 89-316 
trauma center 

emergency health care 91-399 
travel 

Stendhal syndrome 91-176 
Travelers Aid Society (U.S.) 89-262 
treadmill 89-412 

physical fitness 91-381 
"Treatise on Fractures" (Anger and 

Velpeau) 
medical illustration 89-112 

“Treatments of Psychiatric Disorders" 
(American Psychiatric Assoc.) 

mental-health publications 91-338 
trench foot: see immersion foot 
trench mouth: see acute necrotizing 

ulcerative gingivitis 
tretinoin: see retinoic acid 
Treves, Sir Frederick 91-63 
TRH: see thyrotropin-releasing hormone 
trial of labor 

obstetrics 91-357 
trichinosis 

eosinophilia 90-34 
trichloroacetic acid 89-469 
trichotillomania 

impulse control disorders 90-145, il. 
tricuspid valve 

heart murmurs 91-452 
tricyclic antidepressant 89-438 
triflupromazine 

delusions treatment 91-440 
trigeminal neuralgia 

headache 91-323 
trigger finger 

meatpacking workers (special report) 
90- 311 

trihalomethane 
safe drinking water (special report) 

91- 293 
trihexyphenidyl (drug) 91-235 
trimethoprim-sulfamethoxazole 

pneumocyctis-pneumonitis prevention 
91-95 

trimetrexate 89-337 
trisodium phosphate 

lead exposure 90-479 
trisomy 

pregnancy and older women 91-480 
trisomy 21: see Down syndrome 
tropical oil 

health controversy 90-10 
tropical spastic paraparesis 

HTLV-I infection 90-357 
Trotter, Wilfred 91-66 
Trowell, H. C. 89-423 
Trypanosoma 

global-warming effect 90-125 
trypanosomiasis, or sleeping sickness 

global-warming effect 90-125 
tryptase 

mast cells 90-260 
tsetse fly 

trypanosomiasis 90-125 
TSH: see thyrotropin 
tuberculosis, or TB 

AIDS association 90-354; 89-337 
body-weight association 91-351 
Calcutta's epidemic 89-129, 139 
HIV infection 89-56 
refugees 91-141 

tuberosities, ischial: see ischial tuberosities 
Tucker, Maurice a’Court 90-199 
Tucson (Ariz., U.S.) 

allergies (special report) 89-274 
tuft cell 

olfactory system disorders (special 
report) 89-331 

Tufts University (Boston, Mass., U.S.) 
body-fat research 91-473 

Tufts University School of Veterinary 
Medicine (Medford, Mass., U.S.) 

racehorse research 90-414 
tumor 

angiogenesis research 90-341 
cancer 90-273; 89-280 

breast 91-76 
childhood 91-90 

hot flashes 90-457 
intracranial pressure 91-322 
molecular pathology 90-387 
see also types of tumors, e.g., 

melanoma 
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tumor-infiltrating lymphocyte therapy, or 
TIL therapy 

melanoma treatment 90-406 
tumor necrosis factor, or TNF 

cancer-treatment research 89-285 
Turkey 

adolescent survey 90-186 
Turner, Reginald 90-201, il. 205 
Turner's syndrome 

chromosomal abnormalities 91-46 
“Turning Kids On to Fitness" (Freedson, 

Rippe, and Ward) 90-44 
TV: see television 
twins 

DNA fingerprinting (special report) 
89-376 

see also identical twins 
two-point shoulder belt 

accidents and safety 91-232 
TXG 

medical uses of space technology 
91-157 

type I alcoholism: see milieu-limited 
alcoholism 

type I diabetes: see insulin-dependent 
diabetes mellitus 

type II alcoholism: see male-limited 
alcoholism 

type II diabetes: see non-insulin-dependent 
diabetes mellitus 

type V hybrid (flotation device) 
cold-water-immersion protection 91-469 

Type A behavior 89-442 
type A(H3N2) 

influenza strains 91-419 

u 

Ucephan: see sodium phenylacetate 
UCLA (U.S.): see California at Los 

Angeles, University of 
Uffizi Gallery (museum, Florence, It.) 

Stendhal syndrome 91-180, II. 184 
UH-1D (helicopter) 

wartime medical use 89-72 
ulcer 

acupuncture treatment 91-110 
ulcer, gastrointestinal: see peptic ulcer 
ulcer, stomach: see gastric ulcer 
ulcerative colitis 

kidney-stone causation 91-430 
ultrasonic humidifier 

indoor air pollution 90-476 
ultrasonography 

gestational diabetes 91-426 
medical uses of space technology 

91-151 
pregnancy and older women 91-480 
prenatal-surgery potential 91-401: 

89-386 
prostate-cancer detection 91-412; 

89-282 
ultraviolet A rays, or UVA rays 

psoriasis treatment 90-403 
tanning risk 90-441 

ultraviolet B rays, or UVB rays 
ozone depletion and health risks 90-122 
psoriasis treatment 90-403 
tanning risk 90-441 

ultraviolet radiation, or ultraviolet light, or 
UV radiation 

aging skin 89-466 
eye damage 90-319 
medical uses of space technology 

91-157 
skin problems of blacks 91-431 
sunglasses 89-451 

Unasyn: see ampicillin 
unconjugated estriol 

prenatal screening 90-330 
“Understanding Alzheimer's Disease" 

(Aronson)89-204 
"Understanding Compulsive Gambling” 

(Lesieur) 
excerpt 90-135 

Underwriters Laboratories (U S.) 89-250 
union, trade: see trade union 
Union of Soviet Socialist Republics, or 

U.S.S.R. 
abortions 91-360 
extended living in space 89-258 
Soviet psychiatry (special report) 89-300 
workplace health hazards 89-308 

United Kingdom 
abortion laws 91-360 
birth defects (special report) 89-401 
breast cancer studies 90-271 
insanity defense (special report) 90-263 
medical decision aids (special report) 

91-369 
mental disorders 89-353 
neural-tube-defects research 91-372 
obesity study 89-298 
Salmonella controversy 90-17 

United Nations 
refugee assistance 91-126 

United Network for Organ Sharing, or 
UNOS (U.S.) 

heart transplantation (special report) 
90-344 

United States 
accidents and safety 91-230 
adolescent survey 90-186 
AIDS occurrence 91-241 
alcohol consumption 90-15 
asthma 91-253 
birth defects (special report) 89-401 
cancer statistics 89-280 
cigarette consumption and production 

90- 60 
diabetes 90-283 
drug abuse 90-301 

environmental and occupational health 
hazards 89-304 

health care economics 89-323 
homelessness (special report) 89-261 
hypertension research 91-335 
infectious diseases 90-354 
influenza vaccination 91-422 
insanity defense (special report) 90-263 
long-term care financing 91-175 
medical aids (special report) 91-369 
medical education and practice 90-25 
mental disorders 89-353 
National Institutes of Health 89-158 
nursing profession 90-381 
obesity 91-353 
physical fitness 

adults 91-376 
children 90-44 

pregnancy and older women 91-477 
public safety laws 89-250 
safe drinking water (special report) 

91- 292 
snakebite statistics 89-444 
steroid use 90-407 
sudden unexplained death syndrome 

(special report) 89-286 
United States Marine Hospital Service 

immigrant quarantining 89-158 
United States Tennis Association 

children's sports injuries 89-399 
University of...: see under substantive 

word, e.g., Pittsburgh, University of 
University of Wisconsin solution 

organ preservation 91-411 
UNOS (U.S.): see United Network for 

Organ Sharing 
"Unraveling DNA: Knotty Issues" (Murray) 

91-308 
unresolved mourning 

anniversary reactions (special report) 
91-347 

“Unscrupulous Researchers: Science's 
Bad Apples" (Rennie) 90-371 

Updike, John 89-389 
Upjohn Co. (U.S.) 

consumer-directed advertising 91-276 
upper-body strength 

children and fitness 90-58 
Urban, Jerome 

extended-radical mastectomy 91-82 
urea 

psoriasis treatment 90-403 
urease 

bacterial infection 90-325 
urge incontinence 

aging disorder 91-236 
uric acid 

kidney-stone role 91-428 
urinary bladder 

cancer treatment 89-285 
interstitial-cystitis diagnosis 91-415 

urinary incontinence 
aging 91-236 
home health care 90-349 
medical uses of space technology 

91-152 
pressure-sore risk 90-455 
prostate-cancer surgery 91-413 

urine 
kidney stones 91-427 

Urology 91-412 
uroscopist 

caricature 91-29 
ursodeoxycholic acid, or ursodiol, or 

Actigall 
gastrointestinal treatments 90-323 

urticaria: see hives 
U.S. Army Institute of Environmental 

Medicine 
exposure and altitude research 89-69 

U.S. Coast Guard 
cold-water-immersion protection 91-469 

U.S. Court of Appeals for the Federal 
Circuit 

biomedical patents (special report) 
91-248 

U.S. National Center for Health Statistics 
physical-fitness survey 91-376 

U.S. Public Health Service 
physical-fitness objectives 91-376 

U.S.S.R.: see Union of Soviet Socialist 
Republics 

Utah (state, U.S.) 
epidemiological studies 91-193 

uterine cervix: see cervix 
uterus 

electromagnetic fields (special report) 
91-301 

nutrition during pregnancy 91-446 
obesity's role 91-351 

UVA rays: see ultraviolet A rays 
UVB rays: see ultraviolet B rays 
uveitis, or intraocular inflammatory disease 

treatments 90-321 

V 

vaccination: see immunization 
vaccine 

infectious diseases 
AIDS research 91-244; 90-256 
gonorrhea 89-339 
immunization 89-370 
measles 90-396 
pertussis 91-374 

vaccine-associated polio 
occurrence 91-16 

vaginal adenosis 
diethylstilbestrol exposure (special 

report) 89-401 
valproate, or Depakene (drug) 

children’s treatment 91-371 
Valsalva maneuver 90-110 
valvular heart disease 89-373 
Van Horn, Linda 90-418 
Vantage Excel cigarette 90-73 
varicella: see chickenpox 
variococele 

infertility role 91-477 
variola: see smallpox 
vasculitis 89-270 

Sjogren's syndrome 91-460 
vasoactive intestinal polypeptide 

asthma role 91-256 
vasoconstriction 

hypertension role 91-333 
vasodilator 89-449 

migraine treatment 91-320 
vasoocclusive crisis 

sickle-cell disease 91-385 
vasopressin, or antidiuretic hormone, 

or ADH 
cancer link 91-53 

VD: see sexually-transmitted disease 
VDT: see video display terminal 
vegetative state 

euthanasia debate 90-368 
vein 

circulatory system 90-340 
venereal disease: see sexually-transmitted 

disease 
venereologist 

Harley Street practices 91-65 
venom 89-443 
venom gland: see buccal gland 
venous leak 

impotence diagnosis 91-415 
ventilation system 

indoor air pollution 90-476 
ventilator 

bronchopulmonary dysplasia causation 
90- 394 

ventricular arrhythmia 
heart and blood vessel disease 91-325 
sudden unexplained-death syndrome 

(special report) 89-288 
ventricular fibrillation 

exercise cases 90-438 
heart and blood vessel disease 91-325 
sudden unexplained-death syndrome 

(special report) 89-288 
ventricular septal defect 

heart murmurs 91-452 
ventricular tachycardia 

heart and blood vessel disease 91-325 
venule 90-340 
verapamil 91-334 
“Verbosity, Taciturnity, and Silence” 

(Critchley) 89-142 
Vermont Ethics Network 

bioethics and the law 90-369 
vertebra il. 89-391,411 

osteoporosis 91-362 
very low-density lipoprotein 89-18 
Vesalius, Andreas 89-109, il. 

eponyms 90-104 
Veterinary Medicine 90-412; 89-411 

unusual therapies 91-108 
“Veterinary Record, The" (pub.) 

veterinary medicine and acupuncture 
91- 112 

vibration disease 
occupational hazards 90-161, /7s. 

158, 159 
video display terminal, or VDT 

electromagnetic fields (special report) 
91-301 

ergonomics 89-362, //. 360 

tumor/Walking 
videomicography il. 89-172 
Vietnam war 89-66 

Vincent's infection: see acute necrotizing 
ulcerative gingivitis 

vincristine 
cancer chemotherapy 91-93 

violence 
children and disasters (special report) 

89-316 
high-risk occupations 90-306 
sleep disorders 91-393 

viral capsid antigen 
immune system response (special 

report)89-347 
Virazole: see ribavirin 
Virchow, Rudolf 90-105 
Virginia, University of (U.S.) 

airline wheelchairs 91-154 
Virginia-Maryland Regional College (U.S.) 

Potomac horse fever research 89-412 
virus 89-227 

antiviral-drug research 90-358 
cancer link 90-276 

Jackson Laboratory research (special 
report) 91-316 

common cold 91-258 
gene-transfer experiment 90-332 
influenza 91-417 
Sjogren's syndrome role 91-462 

VisiScreen-100 
children's vision screening 91-149, 

il. 149 
visual acuity 89-451 

acuity measurement 91-372; 90-316 
visual cortex 

migraine research 91-320 
visual disorder: see Eye Diseases and 

Visual Disorders 
vitamin 

neural-tube defects link 91-372 
smell-dysfunction treatment (special 

report)89-335 
vitamin A 

eye infection treatment 89-308 
nutrition during pregnancy 91-448 
toxic exposure during pregnancy 

(special report) 89-403 
vitamin B12 

veterinary medicine and acupuncture 
91-110 

vitamin C, or ascorbic acid 
excessive amounts during pregnancy 

(special report) 89-405 
nutrition during pregnancy 91-448 

vitamin D 
chronobiology research (special report) 

91-397 
dietary supplements for astronauts 

89-258 
nutrition during pregnancy 91-448 

vitamin E 
oral-cancer treatment 89-295 

Vitarine Pharmaceutical (co., U.S.) 
generic drug scandal 91-279 

vitiligo 
psychosocial effects (special report) 

89- 388, il. 390 
skin problems of blacks 91-435, il. 

Vivactil: see protriptyline 
Voegtlin, Carl 90-35 
volatile organic chemical 

indoor air pollution 90-480 
voluntary hospital 

Harley Street 91-67 
volunteer work 

earthquake preparations (special report) 
90- 299 

refugee camps 91-133 
Voyager (U.S. space probe) 

bacterial contamination detection 
91- 150 

“Vulnerable Fetus: New Risks Examined, 
The” (Lewis) 89-401 

w 

Wager, H.P. 91-478 
WAIS-R: see Wechsler Adult Intelligence 

Scale-Revised 
wakon yosai 

Japanese industry 90-150 
Waldman, Ronald J. 

"Nowhere a Promised Land: The Plight 
of the World's Refugees” 91-124 

walker (toy) 
infant safety 90-249 

Walker, Lou Ann 
“World Without Sound, The" 89-84 

walking 
exercise program adherence 89-420 
herniated disk treatment 90-429 
physical fitness 91-381; 90-53, il. 52 

“Walking Doctors Directory, The” (pub., 
U.S.) 

exercise medicine (special report) 
90-363 
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Walsh/ZPP 
Walsh, Patrick C. 89-282 
Walter Reed Army Institute of Research 

AIDS research 91-246 
wartime research 89-83 

war 
children of war (special report) 89-317 
civilian health care 90-80 
medical contributions 89-65 
refugee relief programs 91-124; 90-293 

Ward, Ann 89-418 
“Turning Kids On to Fitness" 90-44 

warfare, chemical: see chemical warfare 
warfarin 

fetal risks (special report) 89-405 
warm-up 

exercise medicine (special report) 
90-365 

middle-age-spread treatment 91-475 
Warner, Kenneth E. 

“Till Death Do Us Part: America's 
Turbulent Love Affair with the 
Cigarette" 90-60 

Warren Grant Magnuson Clinical Center 
(U.S.) 89-167, il. 168 

washing 
obsessive compulsive disorder 90-135 

Washington, D,C. (U.S.) 
drug abuse and crime 90-302 

Washington, Harold 89-31, il. 30 
Washington University School of Medicine 

(St. Louis, Mo., U.S.) 89-353 
waste disposal, or garbage disposal 

environmental hazards 90-309 
water 

earthquake hazards (special report) 
90- 298 

emergency health measures 90-291 
environmental spills 89-306 
kidney-stone prevention 91-430 
lead contamination 90-479 

children’s risks (special report) 
91- 288 

safe drinking water (special report) 
91-292 

water safety 
child-safety measures 90-250 

water treatment 
safe drinking water (special report) 

91-293 
waterborne disease 

safe drinking water (special report) 
91-295 

Waters, E.G. 91-478 
Watson, James 

DNA model il. 90-327 
Human Genome Initiative (special report) 

91-308, il. 
Watts, A. F. 89-142 
Waxman, Henry A. 89-365 
weather 

hypothermia in winter 89-427 
marathon running 89-478 
mortality rate 90-126 
physical-fitness role 91-381 

Weaver, Laurie il. 89-260 
Webster v. Reproductive Health Services 

(U.S.) 
abortion case 91-359; 90-367 

Wechsler Adult Intelligence Scale-Revised, 
or WAIS-R 89-440 

Wechsler Intelligence Scale for 
Children-Revised, or WISC-R 

personality testing 89-440 
Wegmiller, Donald C. 89-325 
Weicker, Lowell 90-269, il. 
weight, body: see body weight 
weight lifting, or progressive resistance 

exercise 
steroid use in sports 90-408 

weight loss: see dieting 
weightlessness 

exercise in space 89-258 
Weiner, Norbert il. 89-50 
Weintrob, Gloria 

veterinary acupuncture 91-108 
Weiss, Bernard 

lead poisoning in children (special 
report) 91-290 

Welch, William H. 90-28, ils. 28, 33 
welder's flash: see keratoconjunctivitis 
welfare, animal: see animal welfare 

welfare state 
patient injury insurance (special report) 

90- 399 
well 

safe drinking water (special report) 
91- 295 

Welsh corgis (breed of dog) 
pet behavior therapy 91-120 

Wertheimer, Nancy 91-299 
West Germany: see Germany 
Western Ontario, University of (Can.) 

organ transplants 91-410 
Western States 100-Mile Endurance Run 

ultramarathon runners 89-480 
wet suit 

hypothermia protection 91-469; 89-429 
wet-to-dry dressing 

pressure sore 90-456 
Wexler, Nancy il. 89-350 
Whatmough, Joshua 89-142 
wheelchair 

camps for children with disabilities 
91-457 

medical uses of space technology 
91-154, il. 153 

pressure-sore risk 90-455, il. 
wheezing 

asthma symptoms 91-253 
whistle-blowing 

scientific fraud (special report) 90-373 
white blood cell: see leukocyte 
white-coat hypertension 

causation 91-336 
white-finger disease 

occupational hazards 90-163 
Whitehead-Gould, Mary Beth 

Baby M case 89-351, il. 
Whitehead Institute for Biomedical 

Research (U.S.) 89-315 
Whitman, Barbara 

homeless children (special report) 
89-265 

Whitman-Walker Clinic (Washington, D.C., 
U.S.) 89-291 

WHO: see World Health Organization 
whooping cough: see pertussis 
widowhood 

long-term care effects 91-164 
wild poliovirus 

polio 91-19 
Wilde, Lady Jane il. 90-196 
Wilde, Oscar 90-191, ils. 192-207 
Wilde, Sir William il. 90-196 
Wilmer Eye Institute (Baltimore, Md., U.S.) 

ophthalmologic research 90-42 
Wilm's tumor 

childhood cancer 91-96 
Wilson's disease 

liver-damage role 91-408 
Wimpole Street (st., London, U.K.) 

specialists 91-57 
wind chill 

hypothermia 89-428 
Windom, Robert 90-366 
Winkler, Peter 90-89 
Winnetka (III., U.S.) 

traumatized children (special report) 
89-321, il. 

winning phase 
compulsive gambling 90-146 

Winstrol: see stanozolol 
winter 

hypothermia 89-427 
wire code 

electromagnetic-field study (special 
report) 91-300 

WISC-R: see Wechsler Intelligence Scale 
for Children-Revised 

Woburn (Mass., U.S.) 
drinking-water contamination (special 

report) 91-296 
Wolff, Harold 

headache research 91-320 
Wolff-Parkinson-White syndrome, or WPW 

syndrome 
heart and blood vessel disease 91-326 

women 
body weight 91-351 
care of the elderly 91-160 
diseases and disorders 

AIDS risk and occurrence 89-52 

cancer occurrence 89-280 
breast 91-72 
uterine cervix 91-463 

compulsive shopping (special report) 
91-344 

coronary disease 91-328; 89-22 
eating disorders 91-280 
emotional effects of skin disorders 

(special report) 89-390 
familial-disease screening 90-328 
interstitial cystitis 91-415 
kidney stones 91-428 
middle-age spread 91-473 
osteoporosis 91-362 
Sjogren’s syndrome 91-459 
snoring causes 91-390 
Stendhall syndrome 91-180 
urinary incontinence 91-236 

exercise 
amenorrhea occurrence 89-399 
marathon running 89-475 

gynecology and obstetrics 
birth control 90-270 
fetal development of sex 89-315 
hormone replacement therapy 91-360 
pregnancy 91-477 
toxic exposures during pregnancy 

(special report) 89-401 
homelessness (special report) 89-261 
Japanese working conditions 90-164 
physical fitness 91-379 
plastic surgery 

mammaplasty 89-385 
patient dissatisfaction (special report) 

91-403 
sense of smell (special report) 89-333 
smoking trends 90-67 
steroid use 90-409 
see also Obstetrics and Gynecology; 

pregnancy 
“Women in the Middle” (Brody) 91-160 
Wood, David 

homeless children (special report) 
89- 264 

Wood, Peter D. 
"Fall of the Egg: The Case Against 

Cholesterol, The" 89-14 
Word of Wisdom (health law) 

Mormon diet 91-194 
work: see labor 
work, hours of: see hours of work 
workers' compensation 

Japan 90-155 
meatpacking (special report) 90-313 

Working Group on Ethical, Legal, and 
Social Issues, or ELSI (U.S.) 

ethics of genetics research (special 
report) 91-308 

workplace 
drug abuse 90-301 
Japanese working conditions 90-152, 

il. 153 
job-related health problems 91-254; 

90- 306; 89-304 
nurses 90-383 
occupational ergonomics (special report) 

89-360 
World Health Organization, or WHO 

AIDS research and statistics 90-253; 
89-52, 336 

dietary recommendations 90-8 
influenza research 91-419 
polio eradication 91-6 
public health in war zones 90-82 
World AIDS Day youth forum il. 90-188 

"World Health Statistics Annual" (report) 
death rates 90-273 

World Psychiatric Association, or WPA 
Soviet psychiatry (special report) 89-303 

World War I 
Hygienic Laboratory research 89-162 

World War II 
ergonomics development (special report) 

89-360 
National Institutes of Health research 

89-165 
psychic trauma to children 89-317 
sunglasses development 89-451 
wartime contributions to medicine 89-68 

"World Without Sound, The” (Walker) 
89-84 

wound: see injury 
WPA: see World Psychiatric Association 
WPW syndrome: see 

Wolff-Parkinson-White syndrome 
Wright, James D. 

homeless-children study (special report) 
89-263 

Wright, James E. 90-407 
wrinkle 

aging skin 89-466 
wrist 

occupational ailments (special report) 
89-361 

skateboard accidents 91-234 

X 

X chromosome 
fragile-X syndrome 90-328 

X-linked disorder 
mitochondrial DNA association 91-306 

X-ray 
breast-cancer detection 91-74 
cholesterol research 91-328 
dental diagnosis 90-279 
electromagnetic fields (special report) 

91-299 
impotence diagnosis 91-414 
medical uses of space technology 

91-146 
proton-therapy comparison 90-273 

X-ray crystallography 
rhinovirus research 91-259 

X-ray fluorescence 
lead-poisoning treatment (special report) 

91-291 
xeromammography: see mammography 
xerostomia, or dry mouth 

radiotherapy effect 91-264 

y 
Y chromosome 

Jackson Laboratory research (special 
report) 91-317 

Yacoub, G. 90-96 
YAG laser: see neodymium: 

yttrium-aluminum-garnet laser 
Yalow, Rosalyn 91-52 
Yesalis, Charles 90-409 
yohimbine 

impotence treatment 91-414 
Young, Frank 

AIDS drugs 90-217 
Young, John 

children of disasters (special report) 
89-316 

Young, Quentin 89-327 
Yuppie flu: see chronic fatigue syndrome 

z 

Zagury, Daniel 90-258 
zaibatsu 

Japanese employment patterns 90-157 
Zantac: see ranitidine 
zidovudine, or azidothymidine, or AZT, or 

Retrovir 
AIDS-dementia complex 89-359 
AIDS treatment 91-243, 274; 90-256; 

89-61,337 
orphan drugs 89-370 

zinc 
nutrition during pregnancy 91-447 
smell-dysfunction treatment (special 

report) 89-335 
zinc protoporphyrin, or ZPP 

lead-poisoning screening (special report) 
91-291 

zinc pyrithione 
seborrheic dermatitis treatment 91-434 

zoo 
behavior therapy 91-121 

Zovirax: see acyclovir 
ZPP: see zinc protoporphyrin 
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