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 Epidemiology at any given time is something more than the total of its established facts. 
It includes their orderly arrangement into chains of inference, which extend more or less 
beyond the bounds of direct observation. Such of these chains as are well and truly laid 
guide investigations to the facts of the future; those that are ill made fetter progress. But it 
is not easy, when divergent theories are presented, to distinguish between those which are 
sound and those which are merely plausible. 

 Wade Hampton Frost 
 “Introduction” to  Snow on Cholera
 New York: Commonwealth Fund, 1936; ix. 

 Both thinking and facts are changeable, if only because changes in thinking manifest them-
selves in changed facts. Conversely, fundamentally new facts can be discovered only 
through new thinking. 

 Ludwick Fleck 
Genesis and Development of a Scientifi c Fact
 Chicago: University of Chicago Press, 
 1979 (1935); 50–51. 

 Once we recognize the state of the art is a social product, we are freer to look critically at 
the agenda of our science, its conceptual framework, and accepted methodologies, and to 
make conscious research choices. 

 Richard Levins and Richard Lewontin 
 “Conclusion” of  The Dialectical Biologist
 Cambridge, MA: Harvard University Press, 
 1987; 286. 
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         Preface 
Why a Book on 
Epidemiologic Theory?   

  Epidemiologic theory. As a phrase, it sounds at once dry and arcane. Yet, in reality, it is vital 
and engaging. Epidemiologic theory is about explaining the people’s health. It is about life 
and death. It is about biology and society. It is about ecology and the economy. It is about 
how the myriad activities and meanings of people’s lives—involving work, dignity, desire, 
love, play, confl ict, discrimination, and injustice—become literally incorporated into our 
bodies—that is, embodied—and manifest in our health status, individually and collectively. 
It is about why rates of disease and death change over time and vary geographically. It is 
about why different societies—and within societies, why different societal groups—have 
better or worse health than others. And it is about essential knowledge critical for improv-
ing the people’s health and minimizing inequitable burdens of disease, disability, and 
death.

 In other words, epidemiologic theory is about the health status of populations—in soci-
etal and ecological context. It is not about why specifi c individuals become ill or stay 
healthy. Epidemiologic theory instead seeks to explain extant and changing population 
distributions of health, disease, and death, within and across societies, over time, space, and 
place. To fulfi ll this expansive mandate, epidemiologic theory necessarily must engage 
with a whole host of other theories relevant to explaining society, biology, population 
dynamics, the mechanisms of disease causation, and the processes that promote health  —  
along with theories pertaining to probability, statistics, and causal inference. And it does so 
to tackle epidemiologic theory’s defi ning question: Who and what determines population 
rates and distributions of morbidity, mortality, and health? 

 Not that there is one answer to this question—or one theory to tackle it, let alone one 
disciplinary approach. Instead, a wide array of academic fi elds, in the “social,” “natural,” 
public health, and biomedical sciences have engaged in asking questions about aspects of 
population health. What distinguishes the epidemiologic theories and approaches is their 
obligate engagement with defi ning and measuring health outcomes and exposures in popu-
lations and empirically testing hypotheses to explain the observed population rates and 
risks of the outcomes under study. 

 Accordingly, epidemiologic theory is a particular  type  of theory, concerned with 
explaining the distribution and causes of population patterns of health, disease, and well-
being–that is, the substantive phenomena that comprise the domain of epidemiologic 
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inquiry (Krieger,   1994  ; Krieger,   2001  ). Thus, just as evolutionary  theory  encompasses a 
variety of complementary and competing theories to explain the  fact  of biological evolu-
tion (Mayr,   1982  ; Eldredge,   1999  ; Gould,   2002  ), so too does epidemiologic  theory  include 
myriad complementary and competing theories to explain the  fact  of differential distribu-
tions of population health. Although sharing a common focus on the population patterning 
of health, the specifi c explanations nevertheless depend on choice of epidemiologic theory. 
Are the explanations to be found in individuals’ choices? In the actions of institutions? In 
the interactions of nations? In the characteristics of particular pathogens, toxins, or other 
biophysical exposures? In the nucleotide sequences of the genome? In how work, the econ-
omy, and political systems are organized and families and relationships are constituted? In 
how people interact with the rest of the ecosystem? Or somewhere else? 

 One might consider the sorts of questions posed by epidemiologic theory to be compelling. 
As a practicing epidemiologist, I certainly do. As would, I imagine, many others concerned 
about people’s health—whether in terms of disparate burdens of disease, of premature 
mortality, or of harmful social, physical, chemical, and biological exposures encountered 
at home, at school, at work, in the neighborhood, or other contexts. 

 And yet. 
 Meaning: given the issues at stake, one would think there would be plenty of books — or 

even just articles — on the topic of epidemiologic theory. But there aren’t. 
 I provide the evidence for this assertion in Chapter 1, along with my thoughts on why 

this gap in the literature exists. And throughout I make the case that analysis and develop-
ment of epidemiologic theory is essential for two reasons: one intellectual, one empirical.

     –– The  intellectual argument  is that epidemiology, like any science, needs theory to 
explain the phenomena in its specifi ed domain. For epidemiology, this means theory to 
explain extant and changing population health profi les, so as to inform efforts to prevent 
disease, improve population health, and reduce health inequities. Understanding the 
strengths and limitations of diverse epidemiologic theories, and their origins and applica-
tions, is essential for improving the intellectual rigor, moorings, and creativity of the fi eld.

     –– The  empirical argument  is that without explicit and transparent theory — as is cur-
rently the case in most epidemiologic textbooks and articles — we are likely to pose 
poorly-conceived hypotheses, inadequately interpret our fi ndings, and potentially generate 
dangerously incomplete or wrong answers.     

 The overall premise is that theoretical clarity about the substantive questions epidemiol-
ogy poses can improve the odds of generating valid — and potentially useful — knowledge. 
Theory is essential for formulating, testing, and assessing competing explanations — in 
other words, for good science. And good science, in turn, is a precondition for science that 
can make a difference for the good. 

 The book begins by arguing, in Chapter 1, that epidemiologic theory is a practical neces-
sity for thinking about and explaining disease distribution. Chapter 2, concerned with 
theories about disease occurrence in various ancient and also contemporary traditional 
societies, introduces a range of ways that diverse peoples in various contexts, over time, 
have sought to explain their society’s patterns of health and disease, as infl uenced by 
both their societal and ecologic context. Chapter 3 applies this analytic perspective to the 
emergence of epidemiology as a self-designated discipline and considers the range of com-
peting theories of disease distribution employed between 1600 and 1900, with a focus on 
poison, fi lth, class, and race. Chapter 4 extends these analyses to encompass the fi rst half 
of the twentieth century, whose theories focused on germs, genes, and the (social) environ-
ment. Chapter 5 then turns critical attention to the biomedical and lifestyle approaches 
dominating epidemiologic theorizing and research since the mid-twentieth century. Chapter 
6 offers a systematic summary of the main alternatives to the dominant framework, as 
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provided by the theories of the two main trends in social epidemiology: its sociopolitical 
and psychosocial frameworks. Chapter 7 introduces a newer variant of social epidemio-
logic theory: ecologically informed approaches, in particular the ecosocial theory of disease 
distribution that I fi rst proposed in 1994 (Krieger,   1994  ) and its systematic linking of social 
and biological processes across levels and in relation to diverse spatiotemporal scales, as 
informed by both political economy and political ecology. As a fi nal argument for why 
epidemiologic theory matters, Chapter 8 presents four cases examples illustrating how peo-
ple’s health can be harmed — or aided — depending on choice of epidemiologic theory and 
concludes by arguing that the science of epidemiology can be improved by consciously 
embracing, developing, and debating epidemiologic theories of disease distribution. 

 The impetus for me to write this book is the same as that for the course I fi rst created and 
taught in 1991 to address the issue of epidemiologic theory in societal context and which I 
have been teaching, with modifi cation, ever since. Recognizing the strengths and gaps in 
my own training as an epidemiologist (having obtained my master degree in 1985 and my 
Ph.D in 1989), and drawing on my background in biochemistry and biology, my interest in 
the history and philosophy of science, and my commitment to research and activism regard-
ing the profound links between social justice and public health, I wanted to create a course 
that would address what I perceived as a huge lacuna in my education: a profound silence 
on the topic of epidemiologic theory. I accordingly designed my course to introduce others 
to ideas and literatures that I found relevant for my conceptual and empirical work as an 
epidemiologist. This path of inquiry has been, and continues to be, an ongoing intellectual 
journey, informed by the stark circumstances of people’s lives I have encountered via my 
work and also the colleagues I have met along the way. The goal throughout has been to 
attain a better understanding of the realities of — and the possibilities for — the people’s 
health.

 While engaged in writing this book, I have of course been conscious that its content 
inevitably refl ects my individual interests, experiences, and limitations as a scholar. In 
particular, I am acutely aware that my fl uency only in English, coupled with my passable 
ability to read scientifi c texts in Spanish and French, restricts the primary literature I can 
analyze, such that I must rely on expert translation of works in all other languages. That 
said, English currently is, for good or for bad, the dominant language of scientifi c texts on 
epidemiologic theory and research. My hope is that my linguistic limitations nevertheless 
do not unduly restrict the ideas presented or their relevance to the majority of the world’s 
people who speak languages other than English. To help ensure the cited texts speak in 
their own voice, and also to acquaint readers with the variety of expressions and ideas 
employed, I frequently use textboxes to accompany the analysis I present in my own words. 
Any errors in fact or interpretation are my responsibility alone. 

 Finally, I end this preface by acknowledging my debt to the many whose work, lives, and 
thoughts inform this text and the research on which it is based. Their contributions only just 
begin to summarized by the book’s bibliography. In particular, I offer deep thanks to my 
mentors: Ruth Hubbard, who taught me it was not only possible but essential to think 
critically and historically about science and its inextricable links to concerns about social 
justice, while still doing — and not only critiquing — the science; Noel S. Weiss, who taught 
me to be an epidemiologist; and S. Leonard Syme, who gave full support to my becoming 
a social epidemiologist. 

 With regard to institutional support, I fi rst thank Lisa Berkman, who served as chair of my 
department from 1995 to 2008, was enthusiastic about this project from the start, and who 
permitted me to work on it in lieu of teaching my course during the 2009 to 2010 academic 
year. I likewise thank the many students who, as my successive literature search assistants, 
have tracked down many an obscure book and article; they include, in chronological order 
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since 2002, when I began more concretely planning for this project: David Rehkopf, David 
Chae, Malavkia Subramanyam, Shalini Tendulkar, and Marlene Camacho. I also thank the 
editors I have worked with at Oxford University Press — Jeffrey House, William J. Lamsback, 
Regan Hofmann, and Maura Roessner — for their interest and encouragement. 

 The making of a book, however, is not simply an academic enterprise. I thank my friends 
and colleagues who over the years have engaged with me on and off about the ideas I 
present in this book and who at various points have given invaluable support as I worked 
on it: Mary Bassett, George Davey Smith, Sofi a Gruskin, Lisa Moore, Anne-Emanuelle 
Birn, Rosalyn Baxandall, and Jason Beckfi eld, and also my core team members, Jarvis T. 
Chen and Pamela D. Waterman, whose wonderful daily work on our many theoretically-
grounded empirical epidemiologic investigations has bolstered, extended, and given space 
for my thinking. To the extent that my own epidemiologic investigations inform the content 
of this book, I thank, for the studies that enrolled participants, the individuals who agreed 
to share information about their lives to inform the public understanding of health and 
disease, and for the studies that relied on vital statistics and other public health surveillance 
data, I thank the staff of the agencies involved who diligently transform information from 
people’s medical records, birth and death certifi cates, and other such resources into usable 
data for understanding population health. 

 I conclude with a fi nal set of thanks that transcend words. I begin with thanks to my 
parents, Dorothy T. Krieger (1927–1985) and Howard P. Krieger (1918–1992), who taught 
me to value learning and apply that knowledge to making the world a better place; to my 
brother, Jim Krieger, who is simultaneously friend, family, and a public health inspiration, 
connecting social justice and public health through his tangible work to reduce health ineq-
uities and promote the public’s health; to Mrs. Montez Davis (1914–1997), who helped 
raise me; and to my three cats, who have been my constant companions since I fi rst con-
ceived this project: Emma (1981–1996), Samudra (b. 1996), and her brother Bhu 
(1996–2010). And to Lis Ellison-Loschmann: thank you. 
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 Does Epidemiologic Theory Exist?   

  On Science, Data, and Explaining 
Disease Distribution       

       Theory. Traced to its Greek roots, “theory” means to see inwards; to theorize is to use our 
mind’s eye systematically, following articulated principles, to discern meaningful patterns 
among observations and ideas (Oxford English Dictionary [OED]   2008  ). The implication 
is that without theory, observation is blind and explanation is impossible. 

 In this chapter, I will make the argument that epidemiologic theory is a practical neces-
sity for thinking about and explaining disease distribution. What could be more obvious? 

 Yet, apparently refuting what ought to be this simple self-evident claim is the curious 
fact that epidemiologic textbooks have, for the past several decades — as I discuss below — 
offered little or no guidance on what an epidemiologic theory is, let alone why such theory 
is important or how it can be used (Krieger,   1994  ). Sorting out this conundrum requires 
considering what scientifi c theory is — and what place it might have in epidemiologic think-
ing and research.     

   Figuring Out the People’s Health: Theory and the Stories (About) Data 
(that People) Tell   

 First: Why even posit that epidemiologic theory is a practical necessity? Consider the epi-
demiologic data shown in   Figures    1–1    through  1–7 . Together, they illustrate population 
distributions of disease — over time, space, and social group — in the United States and 
globally.  

Figure     1–1    presents data from a study titled “The fall and rise of US inequities in prema-
ture mortality: 1960–2002” (Krieger et al.,   2008  ). These data show that between 1960 and 
2002, as rates of U.S. premature mortality ( Figure     1–1a   , deaths before age 65 years) and 
infant death ( Figure     1–1b   , deaths before age 1 year) declined in all county income quin-
tiles, socioeconomic and racial/ethnic inequities in premature mortality and infant death 
(both relative and absolute)  shrank  between 1966 and 1980, especially for U.S. populations 
of color, but from 1980 onward, the relative health inequities  widened  and the absolute 
differences barely changed. Why?   
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     Figure 1–1.    The fall and rise of U.S. inequities in premature mortality, 1960–2002, by county 
median income quintile. (Krieger et al., 2008)    

     Figure 1–1a.    The fall and rise of U.S. inequities in premature mortality: deaths before age 
65 years, 1960–2002, by county median income quintile, for: (A) total population by county 
median income quintile, and (B) the US White population (dashed lines) and populations of 
color (solid lines).    
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     Figure 1–1b.    The fall and rise of U.S. inequities in premature mortality: infant deaths, 
1960–2002, by county median income quintile, for: (A) total population, and (B) the US White 
population (dashed lines) and populations of color (solid lines).    
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   Figure 1–1 Technical Considerations    

      1.  U.S. counties are politically defi ned geographic areas within United States. As 
explained by the U.S. Census, “states and counties are the major legally defi ned polit-
ical and administrative units of the United States” (U.S. Census Geographic Areas 
Reference Manual 2008, p. 4-1). More specifi cally, counties are “a type of govern-
mental unit that is the primary legal subdivision of every State except Alaska and 
Louisiana” (the former uses “borough” and the latter uses “parish” instead of “county”) 
(U.S. Census Geographic Areas Reference Manual 2008, p. G-17).  

   2.  The county income quintiles are based on county median family income, referring to 
the income level at which half the families in the county are below this level and half 
are above. The lowest income county quintile (the darkest line) contains the bottom 
fi fth of counties, and the highest income county quintile (the lightest line) contains the 
top fi fth of counties, as ranked by their county median family income.  

   3.  In Figure   1–1   the death rates are age-standardized to permit meaningful comparison 
of death rates by county income level over time and across counties (Anderson & 
Rosenberg   1998  ; Krieger & Williams   2001  ). In this approach, each and every county 
in each and every year is treated as if it had the exact same age distribution, such that 
any county differences in the age-standardized death rates are not simply a result of the 
population of one county being younger or older than another but, rather, because the 
county mortality rates differ within specifi c age groups. For example, a county with 
many retirees would be expected to have a higher death rate than a county consisting 
chiefl y of young families with young children, simply because older people are more 
likely to die than younger people. Age-standardization avoids this problem by taking 
into account whether, at each and every age, from young to old, the deaths rates are 
similar or different. Stated more technically, the age-standardized death rate is com-
puted by applying each county’s age-specifi c mortality rates (e.g., for persons ages 
0–4, 5–9, 10–19, … , 65–69, 70–75, 75–78, and 80 +  years) to a specifi ed “standard 
population,” determining the number of persons in each age group who would have 
died (given the county age-specifi c mortality rates), summing them up, and dividing 
by the total size of the “standard population.” If the age-standardized rate for the coun-
ties differs, then by defi nition it differs because of something other than the counties’ 
age structure. In the hypothetical example below, two populations have similar crude 
death rates ([total of deaths divided by total population] ∗ 100,000) but the age- 
standardized death rate of Population 2 is 1.3 times higher than that of Population 1, 
because in every age strata, Population 2 has higher age-specifi c death rates than 
Population 1, which is masked by the crude death rate, given the younger age structure 
of Population 2 compared to Population 1 combined with lower mortality rates at 
younger ages.      



 

  Age group 
(years)

 Population 1  Population 2  US 2000 
standard
million
population

 Population 1  Population 2  

 Deaths(N)  Population(N)  Age-specifi c 
death rate 
 per 100,000 

 Deaths (N)  Population(N)  Age-specifi c 
death rate, per 
100,000

 Number of deaths if apply their 
death rates to the same standard 
population

 (A)  (B)  (C) = ((A)/(B)) 
∗  100,000 

 (D)  (E)  (F) = ((D)/(E)) 
∗  100,000 

 (C)  ∗  standard 
population

 (F)  ∗  standard 
population

 <1  99  17,150  577.3  202  15,343  1,316.6  13,818  79.8  181.9  

 1–4  22  67,265  32.7  27  64,718  41.7  55,317  18.1  23.1  

 5–14  32  200,511  16.0  51  170,355  29.9  145,565  23.3  43.5  

 15–24  134  174,405  76.8  200  181,677  110.1  138,646  106.5  152.6  

 25–34  118  122,567  96.3  296  162,066  182.6  135,573  130.6  247.6  

 35–44  210  113,616  184.8  421  139,237  302.4  162,613  300.5  491.7  

 45–54  426  114,265  372.8  895  117,811  759.7  134,834  502.7  1,024.3  

 55–64  784  91,481  857.0  1,196  80,294  1,489.5  87,247  747.7  1,299.5  

 65–74  1,374  61,192  2,245.4  1,471  48,426  3,037.6  66,037  1,482.8  2,005.9  

 75–84  1,766  30,112  5,864.8  1,117  17,303  6,455.5  44,842  2,629.9  2,894.8  

 85 +   1,042  7,436  14,012.9  360  2,770  12,996.4  15,508  2,173.1  2,015.5  

 Total  6,007  1,000,000  6,236  1,000,000  1,000,000   8,195.0  10308.04  

 Population  Death rates (per 100,000)  Ratio of death rates: Population 2/Population 1  

 Crude  Age-standardized  Crude  Age-standardized  

 Population 1  600.7  819.5  1.04  1.27  

 Population 2  623.6  1,038.0  
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Figure     1–2    depicts age-specifi c trends in U.S. breast cancer incidence rates among U.S. 
White women from 1937 to 2003 (Krieger,   2008  ). It reveals a marked jump in incidence 
among women age 55 years and older starting in 1980, with rates then falling after 2002. 
Why?
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     Figure 1–2 .     The rise and perhaps fall of U.S. breast cancer incidence rates. (Krieger,   2008  )    

Figure    1–3    is the graph of changing trends in mortality among women and men ages 55 
to 64 years in England and Wales from 1850 to 1950 that Jerry Morris (1910–2009) used 
in his classic 1955 article on “Uses of Epidemiology” (Morris,   1955  ) and with which he 
opened his pathbreaking 1957 textbook by the same name (Morris,   1957  ). During this time 
period, mortality rates fell in both groups, but not evenly so: whereas the male:female 
mortality ratio was approximately 1.1 in 1850, it was 1.3 in 1920, and 1.9 in 1950. The 
growing divergence, Morris noted, resulted chiefl y from the “emergence of three diseases 
from obscurity to become exceedingly common, disease which particularly affect men and 
are very frequent in middle-age: duodenal ulcer, cancer of the bronchus and coronary 
thrombosis” (Morris,   1957  , pp. 1–2). As Morris also wondered: Why?  

Figure     1–4    shows maps from the “Worldmapper” project, in which the size of countries 
is scaled to the size of the outcome depicted: population size, economic resources, and 
health status (Worldmapper,   2008  ).  Figure     1–4a    provides the conventional map of the 
world, with countries scaled to land size; in  Figure     1–4b,  the countries are scaled to 
the size of their population. Figure     1–4c    shows the data for “absolute poverty,” defi ned by 
the World Bank as living on an income of at most $2 per day;  Figure     1–4d    displays the data 
for wealth, as measured by the gross domestic product (GDP). In the former, the African 
continent and Asian subcontinent loom large; in the latter, the United States, Europe, and 
Japan are bloated, and the Asian subcontinent shrinks and the African continent dwindles 
to the merest strand. Figure     1–4e    presents data on infant mortality;  Figure     1–4f    provides 
data on lung cancer deaths; Figure 1–4g  shows data on “often preventable deaths,” defi ned 
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     Figure 1–3 .     Trends in mortality by gender and cause of death in England and Wales, 1850–
1950, as presented in Morris’s   1955   article on “Uses of Epidemiology” (Morris,   1955  ) 
and incorporated into his 1957 pathbreaking textbook  Uses of Epidemiology  (Morris,   1957  , 
pp. 1–2).    

in relation to communicable infections and maternal, perinatal, and nutritional conditions 
and accounting for one-third of the world’s deaths in 2002; and  Figure 1–4h  depicts data 
on sewerage sanitation. In  Figures     1–4e    and    1–4g   , the African continent and Asian subcon-
tinent again loom large, whereas the United States, Europe, and Japan are massively shrunk. 
In Figures 1–4f  and  1–4h , the reverse occurs. Why?         
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     Figure 1–4 .     Maps from the “Worldmapper” Project (Worldmapper,   2008  ), in which country 
size is scaled in relation to the outcome depicted. ©  Copyright 2006 SASI Group (University of 
Sheffi eld) and Mark Newman (University of Michigan).    

     Figure 1–4a.    Countries scaled to land size.    

     Figure 1–4b.    Countries scaled to population size (2002).    

     Figure 1–4c.    Absolute poverty (up to $2 per day) (2002).    
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     Figure 1–4d.    Wealth (gross domestic product) (2002).    
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     Figure 1–4e.    Infant mortality (2002).    

     Figure 1–4f.    Lung cancer deaths (2002).    
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 Finally,  Figures    1–5,    1–6,  and   1–7   display data from the “Gapminder” project regarding 
associations between child survival (children dying before age 5 years per 1000 live births) 
and Gross National Income per capita (Gapminder,   2008  ).  Figure     1–5    depicts these 
country-level associations for 2006, with the size of each country’s data point scaled to 
population size, and countries within the same global region shaded the same color. 
Although it shows an overall robust direct association between child survival and income 
(the lower the income, the poorer the survival), as underscored in  Figure     1–6   , at any given 
level of per capita income, countries vary considerably in their rates of child survival 
(e.g., South Africa fares worse than Malaysia, despite similar per capita income), and 
at any given level of child survival, countries vary considerably in their per capita income 
(e.g., Malaysia fares as well as the United States, despite its lower per capita income). 
Figure     1–7    in turn presents data on within-region distributions of income in 2000, 
along with data on within-countries inequities in child survival and income in 2003, 
for India, Bangladesh, Peru, Guatemala, Yemen, South Africa, and Vietnam. Illuminating 

g

h

     Figure 1–4g.    Often preventable deaths (communicable infections, maternal, perinatal, and 
nutritional conditions) (2002)    

     Figure 1–4h.    Sewerage sanitation (1999).    



 

     Figure 1–5.    Gapminder World Chart 2006: Child survival (children dying before age 5 per 1000 live births) in relation to Gross National Income per capita.    



 

14

a

b

c

     Figure 1–6.    Between-country comparisons of child survival and per capita income, by level of 
child survival and by per capita income, excerpted from the Gapminder Human Development 
2005 presentation (Gapminder,   2008  ).    

     Figure 1–6a.    Income and child survival inequities: South Africa and Vietnam (2003)    

     Figure 1–6b.    Income and child survival inequities: South Africa and Malaysia (2003)    

     Figure 1–6c.    Income and child survival inequities: Malaysia and the United States (2003)    
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     Figure 1–7.    Within-country inequities in child survival and per capita income, excerpted from 
the Gapminder Human Development 2005 presentation (Gapminder,   2008  )    

     Figure 1–7a.    Income distribution by global region    

     Figure 1–7b.    Income and child survival inequities: within Bangladesh and India (2003)    

     Figure 1–7c.    Income and child survival inequities: within Peru and Guatemala (2003)    
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     Figure 1–7d.    Income and child survival inequities: Yemen (2003)    

     Figure 1–7e.    Income and child survival inequities: South Africa (2003)    

     Figure 1–7f.    Income and child survival inequities: Vietnam (2003)    
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the variability behind the on-average values, these fi gures show that within-country differ-
ences in income and child survival can dwarf between-country differences. Once again: 
Why?     

 Before even considering the role of theory in answering these “whys,” it is important to 
step back and ask: What is the thinking that leads to data allowing these questions even to 
be posed? And where does theory fi t into this process? 

 One place to begin is to realize that  Figures    1–1    through  1–7  are premised on a host of 
assumptions. What ideas are built into these fi gures? To start: population rates of disease — 
a phrase that requires understanding population ,  rate , and  disease . Other ideas at play 
include: changing incidence rates over time; geographic variation in disease occurrence; 
and differences in disease rates by social group. None of these ideas are intuitively obvious. 
They make sense only if one already has a theoretical orientation that fi nds it compelling 
and reasonable to think abstractly about populations, about individuals in numerators and 
denominators, about averages and distributions, about disease occurrence in space and 
time, and about disease as a defi nable entity apart from (as opposed to uniquely residing in) 
the individual persons in whom it is experienced — and hence diseased persons as countable 
cases.

 Prelude, then, to   Figures    1–1    through  1–7 are the ideas that would compel someone to 
collect and display their data. Also notable is who and what is omitted, not simply who and 
what is included — for example, if the data are or are not separately shown by such social 
categories as social class, gender, race/ethnicity, sexuality, or by subtypes of disease. 

 In other words, data are not simply “observed”: there is active thinking behind the act of 
data acquisition. Not to mention the active thinking that guides data analysis, display, and 
interpretation.

 And this active thinking is the stuff of theory. 
 Meaning: contrary to its etymologic origins, data are not a “given” (“datum” is the past 

participle of the Latin verb “dare,” “to give” [OED,   2008  ; Krieger,   1992  ]). Nor do data tell 
stories. People do. An important caveat, however, is that the stories that people who are 
scientists tell are not simply or simple “stories”: they are (or are supposed to be) transparent 
accounts, informed by theory, and premised on the public testing of ideas and explanations, 
using explicitly defi ned concepts and methods.     

   So What Is a Scientifi c Theory?   

 To appreciate what an epidemiologic theory is (or ought to be), it helps fi rst to have a sense 
of what counts as a scientifi c theory — and also: what counts as science. The literature on 
these topics is vast, contentious, and complex (Mendelsohn et al., 1997; Archer et al.,   1998  ; 
Ziman,   2000  ; Collins,   2001  ; Gould,   2002  ; Grene & Depew,   2004  ; Daston & Gallison,   2007  ; 
Sober,   2008  ). That said, some common contemporary criteria for science and scientifi c 
theories do exist ( see   Textboxes     1–1     and     1–2   ).   

 To begin, most current scholarship would agree that scientifi c theories, in contemporary 
terms, are coherent and presumptively testable sets of inter-related ideas that enable scien-
tists to describe, explain, and predict features of a commonly shared biophysical reality in 
which cause-and-effect exists (Mendelsohn et al., 1997; Ziman,   2000  ; Krieger,   2001a  ). 
Science, in turn, is both a human activity and a body of knowledge premised on the think-
ing and action of people to describe and to test their explanations and predictions about 
features of their commonly shared reality. Particular fi elds of scientifi c inquiry are, in turn, 
distinguished by the domains they seek to understand, the substantive and explanatory 
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    Textbox 1–1    .  Contested Defi nitions: Science, Theory, and Hypothesis    

  Term  Defi nition  

  science      Oxford English Dictionary      (OED   ,   2008  ):  
  — etymology: “(a. F. science = Pr. sciensa, Sp. ciencia, Pg. sciencia, It. 
scienza, ad. L. scientia knowledge, f. scient-em, pr. pple. of sc re to know.)” 
  — defi nition: 
 4a. In a more restricted sense: A branch of study which is concerned 
either with a connected body of demonstrated truths or with observed 
facts systematically classifi ed and more or less colligated by being brought 
under general laws, and which includes trustworthy methods for the dis-
covery of new truth within its own domain. 
 5.  … In mod. use chiefl y: The sciences (in sense 4) as distinguished from 
other departments of learning; scientifi c doctrine or investigation. 
 5b. In modern use, often treated as synonymous with “Natural and Phys-
ical Science,” and thus restricted to those branches of study that relate to 
the phenomena of the material universe and their laws, sometimes with 
implied exclusion of pure mathematics. This is now the dominant sense 
in ordinary use.  

   Oxford Dictionary of Science  (2005) (Daintith,     2005    ):  no defi nition (!)
 — and worth considering what it means the term is considered to be 
self-evident …   

   Oxford Dictionary of Sociology  (2005) (Scott & Marshall,     2005    ):  no 
defi nition (!) — ditto …   

   Keywords  (1983) (Williams,     1983    ):  ( italics  and  bold  in the original; 
C = century (e = early, m = mid)) 
 p. 277:  “Science came into English in C14, from fw science, F., scientia, 
L–knowledge. Its earliest uses were very general …  often interchangeably 
with art, to describe a particular body of knowledge or skill  … ” 
 p. 278: “The key distinction was not a fi rst in  science  but in the crucial 
C18 distinction between  experience  and  experiment . This supported a 
distinction between  practical  and  theoretical  knowledge, which was then 
expressed as a distinction between  art  and  science  in their C17 and C18 
general senses …  The distinction hardened in eC19 and mC19 …  we can 
fi nd by 1867 the signifi cantly confi dent, yet also signifi cantly conscious, 
statement: ‘we shall …  use the word ‘science’ in the sense which English-
men so commonly give to it .. as expressing physical and experimental 
science, to the exclusion of theological and metaphysical.’”  

   New Keywords (2005)   (Shapin,    2005   ) (italics and bold in the original; 
C = century) 
 p. 314: “In the early modern period, the L scientia just mean knowledge, 
usually in the sense of a systematically organized body of knowledge, 
acquired through a course of study …  During the course of the C19 and 
C20, ‘science’ came overwhelmingly to pick out those practices proceed-
ing by observation and experiment, thus jettisoning history and 
philosophy and leaving the social sciences a courtesy title, with limited 
credibility in the general cultural or among natural scientists ‘proper.’” 

 p. 315: “Linguistically, this more restrictive sense of ‘science’ was an 
artifact of the way English usage developed and changed in recent cen-
turies …  by the C19 ‘science’ did not usually need the qualifying 



 

Does Epidemiologic Theory Exist?  19

 ‘natural’ to summon up the idea of organized methodological research 
into the things, phenomena, and capacities belonging to nature as 
opposed to culture. How this shift occurred is still little understood … ” 
 p. 317: “Talk about the ‘scientifi c method’ is predicated upon some ver-
sion of the ‘unity’ of science …  Disunity theorists doubt that there are 
any methodological procedures held in common by invertebrate zool-
ogy, seismology, microbial genetics, and any of the varieties of particle 
physics, which are   not   to be found in non-scientifi c forms of culture. 
How can the human sciences coherently either embrace or reject “the 
natural science model” when the natural sciences themselves display 
such conceptual and methodological heterogeneity?”  

  theory    Oxford English Dictionary         (OED,   2008  ): 
  — etymology: “(ad. late L. theōria (Jerome in Ezech. XII. xl. 4), a. Gr. 
θεωρι′α a looking at, viewing, contemplation, speculation, theory, also a 
sight, a spectacle, abstr. n. f. spectator, looker on, f. stem  of  to look on, 
view, contemplate. In mod. use prob. from med.L. transl. of Aristotle. 
Cf. It. teoria (Florio 1598 theoría), F. théorie (15. in Godef. Compl.).)” 
  — defi nition: 
 3. A conception or mental scheme of something to be done, or of the 
method of doing it; a systematic statement of rules or principles to be 
followed. 
 4a. A scheme or system of ideas or statements held as an explanation or 
account of a group of facts or phenomena; a hypothesis that has been 
confi rmed or established by observation or experiment, and is pro-
pounded or accepted as accounting for the known facts; a statement of 
what are held to be the general laws, principles, or causes of something 
known or observed. 
 4b. That department of an art or technical subject which consists in the 
knowledge or statement of the facts on which it depends, or of its prin-
ciples or methods, as distinguished from the  practice  of it.  

    Oxford Dictionary of Science     (2005) (Daintith,   2005  ):  
 p. 464: “A description of nature that encompasses more than one law 
but has not achieved the uncontrovertible status of a law is sometimes 
called a theory.”  

  Oxford Dictionary of Sociology  (2005) (Scott & Marshall, 2005):   
 p. 662: “A theory is an account of the world which goes beyond what we 
can see and measure. It embraces a set of interrelated defi nitions and 
relationships that organizes our concepts and understanding of the 
empirical world in a systematic way, Generally speaking, there are three 
different conceptions of theory in sociology. Some think of theory as 
generalization about, and classifi cation of, the social world. The scope of 
generalization varies from theorizing about a particular range of phe-
nomena to more abstract and general theories about society and history 
as a whole. Others believe that theoretical statements should be trans-
lated into empirical, measurable, or observable propositions, and 
systematically tested …  Finally, yet others argue that theory should 
explain phenomena, identifying causal mechanisms and processes which, 
although they cannot be observed directly, can be seen in their effects.”  
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  Keywords (1983) (Williams,     1983    ):  ( italics  and  bold  in the original; 
C = century [l = late]) 
p. 316: “Theory has an interesting development and range of mean-
ings, and a signifi cant distinction from (later an opposition to) practice. 

 The earliest English form was theorique (C14), followed by theory (C16), 
from fw theoria, lL, theoria, Gk–contemplation, spectacle, mental con-
ception (from theoros, Gk–spectator, rw thea, Gk–sight; cf theatre) …  A 
distinction between theory and practice was widely made in C17, as in 
Bacon (1626).” 
 p. 317: “But theory in this important sense is always in active relation to 
practice: an interaction between things done, things observed and 
(systematic) explanation of these. This allows a necessary distinction 
between theory and practice, but does not require their opposition.”  

  New Keywords (2005) (Frow,     2005    )  ( italics  and  bold  in the original; 
C = century) 
 p. 347: “In its modern sense the word  theory  probably entered English 
from medieval translations of Aristotle. Etymologically it has the same 
root ( theoros , spectator, from rw  thea , sight) as the word  theatre ; 
Gk  theorie  is a sight of spectacle, and the literal sense of looking has then 
been metamorphosized to that of contemplating or speculating …  . In a 
more general philosophical and scientifi c sense, a theory is:  

a scheme or system of ideas or statements held as an explanation or 
account of a group of facts or phenomena; a hypothesis that has been 
confi rmed or established by observation or experiment, and is pro-
pounded or accepted as accounting for the known facts; a statement 
of what are held to be the general laws, principles, or causes of some-
thing known or observed.
Central to this defi nition is the notion of the systematic relations hold-
ing between the components of an explanatory model, and the 
differentiation of theory from the more tentative conception of a 
hypothesis.”

p. 348: “The account of  scientifi c theorization  in the C20, dominated 
by the logical positivism of Rudolf Carnap, Karl Popper, and others, 
attempts to reduce the speculative dimension of theorization by requir-
ing the use of rigorous correspondence rules between observation 
statements and theoretical meta-languages. A more positive view of 
theory particularly in the social sciences, however, has stressed that 
observation statements in the natural sciences are always theory-laden 
and are meaningful in relation to a particular theoretical framework . . . 
In contemporary usage in the humanities and social sciences, ‘theory’ 
designates less any particular set of systematic ideas than a politically 
contested attitude toward the use of abstract explanatory models in 
humanistic and social inquiry.”

 hypothesis  Oxford English Dictionary (OED,   2008  ): 
  — etymology: (a. Gr.  ΰπόθεσις  foundation, base; hence, basis of an 
argument, supposition, also, subject-matter, etc., f.  ΰπό  under  +   θέσις   
placing.) 
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concepts they use, and the metaphors and mechanisms they employ for their causal expla-
nations ( see   Textbox     1–2   ) (Martin & Harré,   1982  ; Ziman,   2000  ; Krieger,   2001a  ). 
Additionally, those sciences whose domains encompass non-deterministic phenomena 
(e.g., excluding what are held to be invariant “natural laws,” such as the law of thermody-
namics) can further be characterized by historical contingency (meaning what occurs 
depends on context, hence is not universally invariant) — and among these are the subset of 
refl exive sciences, which are focused on phenomena that can be infl uenced by human 
action (e.g., societal characteristics), such that the explanation adduced can be used to 
transform that which is being explained (Lieberson,   1992  ; Archer,   1998  ; Gannett,   1999  ; 
Ziman,   2000  ; Gadenne,   2002  ; Krieger,   2001a  ). 

 Core to the theorizing and conduct of science are a host of assumptions (Lieberson, 
  1992  ; Mendelsohn et al., 1997; Archer et al.,   1998  ; Ziman,   2000  ; Collins,   2001  ; Gould, 
  2002  ; Grene & Depew,   2004  ; Daston & Gallison,   2007  ; Sober,   2008  ). One such assump-
tion is that we humans live in a commonly shared biophysical (including social) world — and, 
more broadly, universe — which provides the referent for what we term  reality . Another is 
that this commonly shared biophysical world encompasses diverse processes, structures, 
and events that are in principal knowable by humans and amenable to scientifi c investiga-
tion. A third is that the existence of this commonly shared knowable biophysical world can 
be investigated by — and is independent of — any particular human individual. A fourth is 
that independent humans (in solo and in groups) can independently formulate and test their 
ideas about “how the world works” and collectively compare ideas, methods, and results. 
All four of these assumptions are preconditions for the existence and evaluation of scien-
tifi c theories. More bluntly, no postulated referent reality shared by and accessible to 
independent humans, no science. 

 Equally essential is the assumption that causal processes exist. Whether these processes 
are “deterministic” or “probabilistic” is another question entirely. I note only in passing that 

—defi nition:
 2. A proposition or principle put forth or stated (without any reference 
to its correspondence with fact) merely as a basis for reasoning or argu-
ment, or as a premiss from which to draw a conclusion; a supposition. 
 3. A supposition or conjecture put forth to account for known facts;  esp.  
in the sciences, a provisional supposition from which to draw conclu-
sions that shall be in accordance with known facts, and which serves as 
a starting-point for further investigation by which it may be proved or 
disproved and the true theory arrived at.  

 Oxford Dictionary of Science (2005) (Daintith,   2005  ): 
 p. 464: “A hypothesis is a theory or law that retains the suggestion that 
it may not be universally true.”  

  Oxford Dictionary of Sociology  (2005) (Scott & Marshall,   2005  ): 
 p. 285: “A hypothesis is an untested statement about the relationship 
(usually of association or causation) between concepts within a given 
theory.”  

   Keywords  (1983) (Williams,     1983    ):  no entry  

   New Keywords  (2005) (Bennett et al.,     2005    ) : no entry  
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debates have raged for millennia over the meaning of causality — and, more recently, within 
a variety of scientifi c disciplines, over connections between “chance” and “necessity,” and 
whether “randomness” is “real” or simply a refl ection of ignorance of otherwise determin-
istic causes (Moyal,   1949  ; Monod,   1972  ; Stigler,   1986  ; Desrosières,   1988  ; Hacking,   1990  ; 
Daston,   1994  ; Gannett,   1999  ; Weber,   2001  ; Gadenne,   2002  ; Russo & Williamson,   2007  ; 
Machamer & Wolters,   2007  ; Groff,   2008  ). Regardless of the positions argued in these 
debates, however, the basic point remains that the scientifi c work of causal inference neces-
sarily presumes that some sort of underlying causal relationship exists, either of the 
inevitable or contingent variety. Hence, one key corollary to the assumption about a refer-
ent reality: no causal processes, no science — and no scientifi c explanations. 

 This is all very abstract. It is supposed to be. Science and scientifi c theories require 
abstract thinking: to imagine and discern the causal processes behind the observed and pos-
tulated specifi cs, to derive meaning from pattern, and, as the poet William Blake (1757–1827) 
put it so well, “[t]o see a world in a grain of sand/And a heaven in a wild fl ower/Hold infi n-
ity in the palm of your hand/And eternity in an hour” (Blake,   1977  , p. 506). Or, as stated 
more prosaically by Stanley Lieberson (b. 1933) in a 1991 presidential address to the 
American Sociological Association: “[T]heory involves generating principles that explain 
existing information; but it also goes beyond those observations to integrate and account 
for a variety of other phenomena in ways that would not otherwise be apparent” and would 
further “‘predict’ all sorts of observations not yet made” (Lieberson,   1992  , p. 4). 

 Why bother with these abstract assertions? Because to understand and evaluate epide-
miologic theories, it is important to know what science and scientifi c theories presume — and 
what they do not. 

 First, scientifi c theories are, by defi nition, conceptual. But they are not about just any 
set of ideas. They are instead sets of inter-related ideas intended to explain phenomena 
in specifi ed domains of the commonly shared biophysical world. Additionally, both the 
ideas and what they refer to are capable of being independently evaluated and employed by 
different individuals. Accordingly, some of the concepts in scientifi c theories pertain to the 
phenomena that are being described and explained. Others pertain to the causal processes 
that are theorized to explain the selected phenomena. And both kinds of concepts — 
substantive and explanatory — are essential for scientifi c theory; neither alone suffi ces. What 
is being explained and how it is being explained are constituent and complementary — and 
often contested — aspects of scientifi c theory. Within any given discipline, different theories 
can exist, simultaneously or successively, offering different and debated explanatory 
accounts; across disciplines, theories additionally differ because of their respective focus 
on different aspects of what nevertheless is presumed to be a shared referent reality — 
whether physical, chemical, biological, or social. A theory of biological evolution, for 
example, needs not only the concepts of organism, environment, reproduction, and hered-
ity (all of which presumably can in some way be studied by independent investigators) but 
also the causal ideas (which may be convergent, competing, or complementary) that tie 
these concepts together to explain the occurrence of evolution (Mayr,   1982  ; Eldredge, 
  1999  ; Gould,   2002  ; Grene & Depew,   2004  ; Sober,   2008  ). 

 Moreover, to express the ideas at play, scientifi c theories inevitably employ a combina-
tion of metaphor and mechanisms — metaphor to convey concepts describing both 
phenomena and causal processes and mechanisms to explain the pathways between cause 
and effect (Lakoff,   1980  ; Osherson et al.,   1981  ; Martin & Harré,   1982  ; MacCormac,   1985  ; 
Young,   1985  ; Holton,   1988  ; Krieger,   1994  ; Keller,   1995  ; Krieger,   2001a  ; Keller,   2002  ). 
As I have noted in prior essays, this use of metaphor in scientifi c theories — essential for 
enabling the “unknown” to be comprehended in terms of the “known” — can simultane-
ously free and constrain thought (Krieger,   1994  ). A salient example, relevant to 
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epidemiology, concerns the widespread — and now increasingly contested — metaphor of 
DNA as the “blueprint” or “master program” for the organism (Watson,   1968  ). This con-
ceit, as pointed out by the biologist Richard Lewontin (b. 1929) (Lewontin,   2000  , 
pp. 10–11), has dominated the genetics research agenda since the mid-twentieth century. 
Attesting to its widespread acceptance are the statements of prominent scientists, such as 
Sydney Brenner (b. 1927; Brenner,   2002  ), who in 1968 asserted, “The goal of molecular 
biology is to be able to compute an organism from a knowledge of its genes” (Melnechuk, 
  1968  ), and Walter Gilbert (b. 1932; Gilbert,   1980  ), who in 1992 declared that the complete 
sequencing of the human genome will enable us to know “what makes us human” (Gilbert, 
  1992  , p. 84). Explicit articulation of the “blueprint” metaphor, moreover, was likewise 
provided in 1992 by James D. Watson (b. 1928), one of the co-discoverers of the double-
helical form of DNA, who declared that the human genome constitutes “the complete 
genetic blueprint of man ( sic ),” arguing, “if you can study life from the level of DNA, you 
have a real explanation for its processes” (Watson,   1992  , p. 164), a statement echoed in one 
newspaper account of the fi rst full sequencing of the human genome on June 26, 2000: 
“The blueprint of humanity, the book of life, the software for existence—whatever you call 
it, decoding the entire three billion letters of human DNA is a monumental achievement.” 
(Carrington,   2000  ). Although this architectural/computer programming conceit may 
initially have fruitfully guided genetic research (with the idea of DNA being “in command”), 
it is increasingly understood to disregard how DNA — and biological development — is 
dependent on and subject to myriad exogenous infl uences on gene regulation and expres-
sion (Keller,   1992  ; Keller,   1995  ; Gilbert,   2000  ; Lewontin,   2000  ; Keller,   2002  ; 
Van Speybroeck et al.,   2002  ). The key point is that the concepts employed by scientifi c 
theories — whether to describe phenomena or causal processes — are not simply self-evident 
terms. Instead, they are usually rife with connections to other concepts — which is only to 
be expected, as theories, by defi nition, must employ interrelated ideas, and the people who 
use and develop these theories must employ words and symbols that convey these ideas to 
others interested in understanding them. 

 Second, the scientifi c assumption that there is a commonly shared biophysical world is 
a precondition for science — even as this assumption does  not  presume this referent reality 
is commonly perceived or understood by all individuals. Depending on people’s specifi c 
characteristics and worldviews, individuals within and across different societies and 
time periods may vary in their perceptions and interpretations of any given biophysical 
phenomenon. At a fairly trivial level, color-blindness in particular individuals does 
not mean the absence of refl ected light at the frequency at which these individuals are 
color-blind (Gibson,   1979  ). At a more profound level, different individuals may agree 
on the existence of the same set of associations — for example, when the sun passes below 
the horizon, it gets dark — and yet may have completely different interpretations of 
why these associations exist (e.g., because the sun is passing through the underworld; 
because the sun revolves around the Earth and has moved to location where it is not observ-
able by the person on Earth; or because the Earth revolves around the sun and has rotated 
to a point where the sun is no longer observable by a person on that point of the Earth’s 
surface; Hanson,   1958  ). Or, more epidemiologically, the shared observation of an asso-
ciation between two variables — say, race/ethnicity and disease — does not mean the 
variables or their association are comprehended in the same way. Whereas some might 
deem “race” a biological characteristic that explains the observed association (Burchard 
et al.,   2003  ), others might argue instead that racism, and its associated socially-constructed 
categories of race/ethnicity, is what has causal relevance (Krieger,   2005  ). That said, dis-
putes over the causal ideas at issue — and the substantive phenomena under 
study — nevertheless presume that there is a common reality to which they refer; otherwise, 
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attempting to elucidate the reasons for disagreement — and testing competing hypotheses —
 would be impossible. 

 Third, scientifi c observation is not a passive phenomenon: what we “see” and apprehend 
depends on the ideas we have about we expect — and do not expect — to “see” and our tech-
nical capacity to do so (Fleck, 1935 [1979]; Hanson,   1958  ; Daston & Gallison,   2007  ). In 
one sense, this means meaningful observation is, at some level, theory-laden: what we 
“see” depends in part on what our ideas are about what we expect to see and what assump-
tions underlie the methods used to “observe” the data. If our theoretical ideas do not include 
micro-organisms, we would not devise methods to see them — and if offered a microscope, 
we would not know what we are seeing, regardless of the magnifi cation employed. 
Similarly, if we do not have the idea of birth cohort effects, we will not “see” their impact 
on a population’s age-specifi c disease incidence rates. For example, whereas Johannes 
Clemmesen (b. 1908) in the late 1940s (Clemmesen,   1948  ) saw the slight dip in the peri-
od’s breast cancer incidence rates after age 50 as evidence that the risk of the disease was 
lower in women just older than 50 compared to those just younger than 50 and those in 
their late 50s and older ( Figure     1–8a   ), Brian MacMahon (1923–2007) in the late 1950s 
saw this same pattern as evidence of a change in risk among women who reached age 50 
before rather than after the mid-twentieth century ( Figures     1–8b    to  1–8d ; MacMahon, 
  1957  ) — and others since have explored the impact of age–period–cohort effects on the 
observed yearly incidence of breast cancer (Krieger et al.,   2003  ; Chia et al.,   2005  ).   

     Figure 1–8a.    Clemmesen’s age-specifi c breast cancer incidence data for Denmark (1943–1947)    

     Figure 1–8.    Data on breast cancer incidence: differing interpretations by Clemmesen and 
MacMahon (MacMahon,   1957  )    
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     Figure 1–8b.    MacMahon’s analogous age-specifi c breast cancer incidence data for Connecticut 
(1935–1951)    
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     Figure 1–8c.    MacMahon’s re-expression of the Connecticut data for specifi c age groups, by 
birth cohort    
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     Figure 1–8d.    MacMahon’s re-expression of the Connecticut age-specifi c incidence data, by 
birth cohort    
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 In another sense, meaningful observation is experience-laden: we need familiarity not 
only with the concepts at issue but also the experience of looking at the data themselves and 
working with the methods to do so. In other words, trained judgment (Daston & Gallison, 
  2007  ). Or, as Ludwig Fleck (1896–1961) wrote in the early twentieth century, even with the 
expectation that when we look through a microscope we will see cells and micro-organisms, 
we need to learn to prepare the sample with appropriate methods (e.g., stains) and likewise 
need to learn to “see,” to decipher what is “signal” and what is “noise” (based on theory-laden 
ideas about what is being observed) (Fleck, 1929; Daston,   2008  ); the same holds for when 
we look at epidemiologic data. These statements do not mean that when we do science, we 
can “see” just anything we please. What counts as scientifi c evidence is not idiosyncratic; 
it is instead bound to the assumption of a shared biophysical world and the replicable, 
contestable, and debatable work of scientists, conducted in the public domain and collec-
tively interpreted and argued. 

 Fourth, science is by defi nition fallible — in part because the testing of evidence and 
ideas, with or without new technologies, can result in the refi nement and at times partial 
(and occasionally wholesale) replacement of explanatory theories, leading to new insights 
and new predictions as well as new interpretations (or dismissals) of prior observed asso-
ciations (Fleck, 1935 [1979]; Cohen,   1985  ; Mendelsohn et al., 1997; Ziman,   2000  ; Sober, 
  2008  ). The recognition that science yields provisional and fallible knowledge, however, 
does not render all scientifi c knowledge equally tentative: some theories and their diverse 
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predictions have withstood repeated tests; some hypotheses have been tested only a handful 
of times. For example, the scientifi c evidence that biological evolution occurs is rich and 
robust to the point where scientists concur its existence is a fact — even as lively scientifi c 
controversies exist over the causal processes at play (Mayr,   1982  ; Eldredge,   1999  ; Gould, 
  2002  ; Grene & Depew,   2004  ; Eldredge,   2005  ; Sober,   2008  ). 

 The testing and evaluation of scientifi c theories, however, as recognized by an enormous 
literature, is multifaceted and complex and involves debates over methods as well as sub-
stance (Fleck, 1935 [1979]; Lieberson,   1992  ; Mendelsohn et al., 1997; Ziman,   2000  ; 
Gadenne,   2002  ; Grene & Depew,   2004  ; Daston & Gallison,   2007  ; Archer et al.,   1998  ; 
Sober,   2008  ). Rarely, if ever, does it simply follow the pristine hypothetico-deductive logic 
of particular observations refuting entire theories — a stance famously postulated by infl u-
ential philosopher of science, Sir Karl Popper (1902–1994; Popper,   1959 ,  1985  ), and one 
that has been subjected to serious critique in contemporary philosophy of science (Hacking, 
  2001  ; Collins,   2001  ; Mj ø set,   2002  ; Sober,   2008  ) (even as it has had its share of adherents 
in epidemiology [Rothman,   1986  ; Rothman,   1988  ; MacClure,   1995  ]) as well as some epi-
demiologic critics [Susser,   1986  ; Pearce & Crawford-Brown,   1989  ; Krieger,   1994  ; 
Greenland,   1998  ]). The theory of general relativity, for example, does not mean Newtonian 
mechanics are wrong, but rather that the latter is a subset of the former, applicable only at 
certain spatiotemporal scales (Hanson,   1958  ; Holton & Brush,   2001  ). Moreover, an impor-
tant asymmetry exists between evaluating results from a particular study to ( 1 ) decide if 
they are compatible with a particular theory versus ( 2 ) determine how much they strengthen 
or weaken confi dence in a theory (Lieberson,   1992  ). In part, this is because even if the 
study results are accurate and valid, it is highly implausible a given data set contains enough 
elements to test all competing hypotheses (especially under alternative sets of conditions). 
Thus, as noted by Lieberson, in the case of probabilistic theories, “a theory may be correct 
even if there is negative evidence” (Lieberson,   1992  , p. 1) — and understanding why this 
can occur requires in-depth consideration of the conditions under which certain associa-
tions would or would not be expected. 

 More deeply, however, science is fallible because as historians and other analysts of sci-
ence have extensively documented (Fleck, 1935 [1979]; Rose & Rose,   1980  ; Desrosières, 
  1988  ; Holton,   1988  ; Hubbard,   1990  ; Rosenberg & Golden,   1992  ; Keller,   1995  ; Massen 
et al.,   1995  ; Mendelsohn et al., 1997; Lock & Gordon,   1988  ; Ziman,   2000  ; Keller,   2002  ; 
Harraway,   2004  ; Longino,   2006  ), scientists are part of the societies in which they are raised 
and work and, consequently, both think with — and sometimes challenge — the ideas and 
beliefs of their times. The eighteenth to nineteenth century scientifi c shift from a con-
strained biblical time-scale to expansive notions of “deep time” not only refl ected 
fundamental changes in theories of geology, cosmology, physics, and biology but also 
constituted a profound rupture with dominant and deeply held religious views (Mayr,   1982  ; 
Gould,   1987  ; Holton,   1988  ; Eldredge,   2005  ). Closer to home for epidemiology are the 
powerful and painful connected examples of scientifi c racism and eugenics and their views 
of innately biologically inferior and superior “races” — which, far from being “crackpot” 
theories, were widely accepted and promoted by leading scientists in the nineteenth and the 
fi rst half of the twentieth centuries (Chase,   1977  ; Harraway,   1989  ; Harding,   1993  ; Kevles, 
  1995  ; Gould,   1996  ; Banton,   1998  ; Harris & Ernst,   1999  ; Allen,   2001  ; Proctor,   2003  ; 
Lewontin et al.,   1984  ; Jackson & Weidman,   2004  ; Stern,   2005a  ). Their lingering infl uence 
on how epidemiologists and others analyze racial/ethnic — and also socioeconomic — health 
inequities remains a topic of considerable concern (Krieger,   1987  ; Muntaner et al.,   1996  ; 
Stern,   2005b  ; Krieger,   2005  ; Duster,   2006  ; Braun et al.,   2007  ). 

 Fifth and fi nally, science is not the sole arbiter of knowledge, and scientifi c theories are 
not the only path to wisdom. It would be hubris to think otherwise (and not just because of 
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myriad changes in what is “scientifi cally known”). Knowledge and insights generated and 
obtained from the arts, the humanities, healing practices, and religious and spiritual beliefs 
can be of profound importance — and, like scientifi c knowledge, can be profoundly destruc-
tive as well. Although these alternative approaches to different kinds of knowledge are not, 
by defi nition, premised on the scientifi c approach of the testing ideas by independent indi-
viduals using methods and data that in principle are public, they can — on other 
grounds — question whether particular scientifi c studies are immoral, unethical, or in viola-
tion of human rights and hence should not be done (Chase,   1977  ; Kevles,   1995  ; Proctor, 
  2003  ; Gould,   2003  ; Lavery et al.,   2007  ). Beyond this, they can challenge underlying 
assumptions that scientifi c theories posit about “how the world is” or “works” — and, hence, 
potentially raise critical questions that can be addressed empirically. Challengers engaged 
in the repeated waves of effort to discredit scientifi c racism, for example, by and large came 
from outside the ranks of science, even as some of these critics worked with scientists to 
make the scientifi c case (Chase,   1977  ; Krieger,   1987  ; Harding,   1993  ; Kevles,   1995  ; Allen, 
  2001  ; Jackson, & Weidman,   2004  ). In this example and many others (Longino,   2006  ), the 
“non-science” criticisms of scientifi c theories and purported evidence were brought into 
the public domain of debate about publicly testable ideas. Recent contentious debates over 
scientifi c evidence (e.g., in the case of so-called “creationist science” or “abstinence-only” 
sex education) additionally underscore there is a world of difference in testing hypotheses 
about and debating the evidence and its implications — versus ignoring, distorting, or fudg-
ing the evidence or contriving invalid “tests” of ideas (Mooney,   2005  ; Schulman,   2006  ; 
Sober,   2008  ). Unsubstantiated opinion is insuffi cient to counter the empirical fi ndings pro-
duced by science; valid counter-evidence matters. 

 A useful metaphor, employed by John Ziman (1925–2005; Ziman,   2000  ), accordingly 
posits scientifi c theory is a map: one can never map reality  per se , but one can construct 
and test different representations of this reality. Defi ning aspects of any given scientifi c 
discipline thus include: the domain of phenomena it seeks to explain, the theories it uses 
to explain and predict the phenomena within the specifi ed domain, and the methods 
employed to test competing and potentially refutable hypotheses suggested by these 
theories.     

   What Is Epidemiologic Theory?   

 Enough about science in general. What about the science of epidemiology? What would 
considerations about the nature of science and of scientifi c theories (as listed in  Textbox 
1–2 ) lead us expect to be key features of epidemiologic theory? 

 First and foremost: that epidemiologic theory would exist. (This would seem to be an 
obvious statement — yet, as I discuss below, it is, in fact, a contentious one.) 

 Second: that the content of epidemiologic theory, like that of any scientifi c theory, would 
be premised on the domain it seeks to explain. In the case of epidemiology, this domain 
concerns “population distributions of disease, disability, death, and health and their 
determinants and deterrents, across time and space” (Krieger,   2001b  ;  see   Textbox     1–2   ). 
A corollary is that if the types, rates, or distributions of diseases and causes of death change 
over time, it would follow that epidemiologic theories would need account for these 
changes in their explanations of the population patterning of health. 

 Third: that epidemiologic theory would necessarily employ domain-specifi c substan-
tive concepts and explanatory concepts relevant to describing and analyzing extant and 
changing population distributions of health, disease, and well-being ( see   Textbox     1–2   ). 



 

    Textbox 1–2    .   General Features of Scientifi c Theories and as Applied to 
Epidemiologic Theories of Disease Distribution.    

  Scientifi c theory: constituent features  

  — All scientifi c theories   1. Domain:  phenomena to be explained  

  2. Objectives:  types of causal explanations sought  

  3. Substantive concepts:  pertaining to the actual 
entities considered to be the phenomena of interest 
and their causes  

  4. Explanatory concepts:  pertaining to the types of 
causal pathways posited to explain the phenomena 
of interest  

  5. Metaphors and mechanisms:  employed to 
explain how things occur, with metaphor aiding 
comprehension of the “unknown” via the “known”  

  — Unique to scientifi c 
theories focused on 
context-dependent 
phenomena 

  6. Historical contingency:  relevant to phenomena 
for whom the causal pathways (whether probabilistic 
or deterministic) depend on initial conditions and/or 
the temporal sequencing of non-deterministic 
events  

  — Unique to scientifi c 
theories focused on 
causal pathways that 
can be affected by 
human action 

  7. Refl exivity:  explanation has the objective of 
transforming that which is being explained  

 Specifi c features of epidemiologic theories of disease distribution  

EPIDEMIOLOGIC THEORIES OF DISEASE DISTRIBUTION

Domain
The population distribution of disease, disability, death, and health and
their determinants and deterrents, across time and space.

Objectives
To explain these distributions and their determinants and deterrents in order
to improve population health and prevent unnecessary suffering, including
eliminate health inequities.

Historical
contingency

Outcomes
Exposure
Susceptibility and resistance
Population groups
Comparison groups

Causal pathways of embodiment
(encompassing disease mechanisms)
producing population rates of disease

Epidemiologic phenomena
and theories reflect the
societies in which they
exist and are produced

Explanation intended
to change what is
being explained, i.e.,
disease distribution

Reflexivity

Substantive
concepts

Metaphors &
mechanisms

Explanatory
concepts
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An additional expectation is that both types of concepts — substantive and explanatory — 
would be informed by metaphors, which in turn would infl uence the kinds of causal 
mechanisms proposed. 

 Fourth: that there would not be “one” epidemiologic theory but, rather, many — even as 
they all would share the common domain-specifi c focus of explaining the population occur-
rence of disease, disability, death and health. Given diverse and changing societal and 
technological contexts, it would be expected that different epidemiologic theories, employ-
ing different substantive and explanatory concepts, would exist, within and across different 
time periods and societies. 

 Fifth: that the process of developing, testing, refi ning, and at times replacing epidemio-
logic theories would involve data (“observations”) that are theory-laden and whose use and 
interpretation is experience-laden. And it would likewise involve methods that are them-
selves theory-laden and whose use and interpretation is likewise experience-laden. That 
said, the conceptual ideas of epidemiologic theory — both substantive and explanatory (i.e., 
causal) — would be distinguishable from the methods (and their underlying theories) used 
to test epidemiologic theories and hypotheses. 

 Sixth: that epidemiologic theories would be infl uenced by — even as they might con-
test — the ideas and beliefs of the societies in which they are formulated. The implication is 
that epidemiologic theory would refl ect not only the theorizing conducted within the fi eld 
of epidemiology but also likely the responses to and engagement with epidemiologic theory 
by the diverse sectors of the populations and societies whose health is being described and 
analyzed.

 One implication of these statements for the scope and mandate of epidemiologic theory 
is that they clarify that epidemiologic theories are, in essence, what I have termed  theories
of disease distribution  — a shorthand phrase meant to be inclusive of the population occur-
rence of not only disease but also of disability, death, health, and well-being (Krieger, 
  2001c  ). They accordingly cannot be reduced to — even as they must incorporate — explana-
tions of disease mechanisms (Krieger,   1994  ; Krieger,   2000  ; Krieger,   2001a  ; Krieger, 
  2001b  ). Consider, for example, the epidemiology of diseases related to tobacco use. It is 
unlikely that the mechanisms by which cigarette smoking causes lung cancer have notably 
changed between the early and late twentieth century (plus or minus alterations in cigarette 
additives) (Brandt,   2007  , pp. 360, 393; Rabinoff et al.,   2007  ); by contrast, the social pat-
terning of cigarette smoking in the United States and many Western European countries 
changed dramatically, from initially being more common among professionals and affl uent 
populations to becoming increasingly concentrated among working class and impover-
ished populations, a pattern emerging in other regions of the world as well (Barbeau et al., 
  2004  ; Graham,   2007  ; Davis et al.,   2007  ). The implication is that explanations of the chang-
ing epidemiology of lung cancer and other smoking-related disease requires considering 
not only specifi c disease mechanisms but also factors leading to the changing and differen-
tial distribution of the exposure. 

 Consequently, explaining disease distribution is  not  the same as explaining disease 
mechanism. By the same token, theories of disease distribution are  not  the same as theories 
of disease causation. Nevertheless — and this is key — epidemiologic theories of disease 
distribution require appraising whether postulated disease mechanisms are compatible or 
not with observed spatiotemporal and social patterns of disease distribution. In other words, 
can the hypothesized mechanisms account for increases, declines, or stagnation of 
rates over time, space, and social group? If not, is this because still other mechanisms con-
tribute to the observed disease distribution? Is it because the wrong time-scale was used to 
evaluate the exposure–outcome association? Or, alternatively, is the posited mechanism 
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simply (or not so simply) wrong? The thinking enabling the triangulation of disease distri-
bution data with hypothesized disease mechanisms is yet another reason why epidemiologic 
theories of disease distribution are essential (Davey Smith & Egger,   1996  ; Krieger, 
  2001a  ). 

 The mandate of epidemiology, however, imposes yet one more requirement for epide-
miologic theory, one not necessarily shared by sciences unconcerned with human (or other 
living) populations. As articulated by Morris, writing a half-century ago in his now classic 
text,  Uses of Epidemiology  (Morris,   1957  ), the promise — and responsibility — of epidemi-
ology was clear: to generate scientifi c knowledge about the “presence, nature, and 
distribution of health and disease among the population” (Morris,   1957  , p. 96), ultimately 
to “ abolish the clinical picture ” (Morris,   1957  , p. 98). Stated another way, the objective of 
epidemiology, as long-argued by many leading epidemiologists (Morris,   1957  ; Terris, 
  1979  ; Lilienfeld & Lilienfeld,   1982  ; Susser,   1989  ), and as underscored in the “Ethics 
Guidelines” issued by the American College of Epidemiology in 2000 (American College 
of Epidemiology,   2000  ), is to create knowledge relevant to improving population health 
and preventing unnecessary suffering, including eliminating health inequities (Krieger, 
  1994  ; Krieger,   2001a  ; Krieger,   2000  ; Krieger,   2007a  ; Krieger,   2007b  ). 

 Hence, an additional refl exive feature of epidemiologic theory is that it seeks to generate 
valid knowledge that people can use to change the distribution of disease, the very phenom-
enon that the theory seeks to understand (an intellectual challenge and tension also evident 
in many of the social sciences; Lieberson,   1992  ). Not that all epidemiologists would agree: 
in 1998, some prominent epidemiologists felt impelled to assert, in the face of rising epi-
demiologic discussions about investigating societal determinants of health, that although 
“moral purpose of epidemiology is to alleviate the human burden of disease,” epidemiolo-
gists should nevertheless be free “to pursue knowledge for its own sake without fear of 
being badgered about the practical relevance of their work” (Rothman et al.,   1998  ). Granted, 
the biological fact that we are mortal creatures, who are born and who die, means it is not 
in the scope of epidemiology — or any science — to eliminate the world of all morbidity 
and mortality. Yet, to the extent there is spatiotemporal and/or social variation in the age-
specifi c patterns of any particular health outcome, it suggests modifi able causes are at play, 
whose mechanisms could presumably be altered by informed action. 

 In summary, key features of any epidemiologic theory, as one type of scientifi c theory 
and as summarized in Textbox     1–2   , necessarily include  interrelated sets of ideas — includ-
ing both substantive and explanatory concepts — for describing, explaining, and ultimately 
transforming population distributions of health, disease, and well-being . It can likewise be 
expected that the ideas of epidemiologic theories, and the metaphors through which they 
are expressed and the mechanisms they propose, are infl uenced by the historical and soci-
etal context in which the epidemiologic theories are formulated, debated, and bolstered, 
modifi ed, or rejected. A robust analysis of epidemiologic theory accordingly requires atten-
tion to each key aspect, in context, as the next few chapters will show. 

 And yet this listing of expected characteristics of epidemiologic theory, derived from 
analysis of critical aspects of science and scientifi c theories, rests on one very big “if.” It is 
premised on the logic that if  epidemiology is a science, then it must have a scientifi c theory, 
hence epidemiologic theory must exist. But this holds ONLY  if  epidemiology  is  a science. 
Conversely, if epidemiology is  not  a science, but is instead something else, then there 
need not be any epidemiologic theory. The standard hypothetico-deductive approach 
would accordingly posit that if evidence of epidemiologic theory cannot be found, then 
epidemiology is not a science. The next section considers whether this is a reasonable 
approach.     
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   Epidemiologic Theory in Practice: “Lost-and-Found” or Something Else?   

 A logical place to look for discussion of epidemiologic theory — that is, theories of disease 
distribution — is in epidemiologic textbooks. This is because textbooks, a key sign of disci-
plinary institutionalization (Altbach et al.,   1991  ; Apple & Christian-Smith,   1991  ; Keith & 
Ender,   2004  ; Topham,   2000  ; Morning,   2008  ), are designed by one generation of scholars 
to train the next in the fundamental issues of their fi eld: the accumulated body of knowl-
edge, the relevant theories, important controversies, and, in the case of science, the diverse 
methods used to generate evidence and test hypotheses (Krieger,   1994  ). Also shaping the 
content of textbooks is the context of their times, referring not only to the extant state of 
knowledge but also societal attitudes about what is being taught — especially regarding 
such controversial topics as the origins and evolution of life, sexuality, and the structure of 
human societies (Altbach et al.,   1991  ; Apple & Christian-Smith,   1991  ; Keith & Ender, 
  2004  ; Mooney,   2005  ; Roughgarden,   2004  ; Morning,   2008  ). In the case of textbooks for 
health professionals, for example, recent content analyses have explored ways in which 
content has been affected by implicit and explicit assumptions about gender, race/ethnicity, 
sexuality, disability, and aging (Lawrence & Bendixen, 1992; Mendelsohn et al.,   1994  ; 
Rabow et al.,   2000  ; Byrne,   2001  ; Tompkins et al.,   2006  ; Macgillivray & Jennings,   2008  ). 
A related but different question is how textbooks portray the theories of their fi elds. 

 In 1994, I conducted the fi rst systematic evaluation of the coverage of epidemiologic 
theory in epidemiologic textbooks (Krieger,   1994  ). My search began with the fi rst generation 
of books published as epidemiologic textbooks, which appeared in the late 1950s (all in the 
English language) and extended up to the early 1990s (with my search limited to books 
published in English, still the dominant scientifi c language for epidemiology). My strategy 
was to see how much text, if any, each textbook devoted to epidemiologic concepts pertain-
ing to explaining disease distribution and also the history of ideas in the fi eld.  Table     1–1
shows both the original results ( Table     1–1a   ), to which I have now added my fi ndings for 
additional textbooks, including those published through 2007 ( Table     1–1b   ), and I supple-
ment both sets of results by newly adding, in the last column, the defi nition of epidemiology 
offered by each text, if any. All textbooks appearing in   Tables    1–1a      and    1–1b    were published 
in English, with several of them translated into multiple languages and serving as founda-
tional texts for epidemiology courses worldwide. 

 A curious pattern emerges. It would seem that from the late 1950s up to about 1980, 
epidemiologic textbooks, although not featuring overt discussion of epidemiologic theory 
as such, nevertheless typically did include sections on the history of epidemiologic think-
ing about disease in populations and the kinds of concepts needed to generate epidemiologic 
hypotheses. Exemplifying this approach was the stance Morris took in his   1957   text,  Uses
of Epidemiology , in which he wrote (Morris,   1957  , p. 3): 

 In this book I am concerned mainly with epidemiology as a way of learning, of asking questions, 
and getting answers that raise further questions: that is, as a method .   

 From 1980 until the mid-to-late 1990s, this type of discussion virtually disappeared, 
with the emphasis instead shifting to a different sort of epidemiologic methods: technical 
methods, understood in relation to study design, data analysis, and causal inference. Since 
the latter part of the 1990s, however, several of the newer epidemiologic textbooks have 
again begun to include text on ideas germane to epidemiologic theories of disease distribu-
tion. Nevertheless, considering the last half-century of infl uential and mainstream 
epidemiologic textbooks, it is striking to note that none of these texts has a section explic-
itly focused on epidemiologic theories of disease distribution. 
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 One interpretation of the evidence presented in  Table     1–1    is that the lack of serious 
attention to epidemiologic theory means epidemiology is actually not  a science and hence 
has no need of domain-specifi c explanatory theories. The most usual form that this argu-
ment takes is that epidemiology is about methods, meaning it offers a “toolkit” of 
methodological approaches for obtaining and analyzing data on disease in populations, 
with epidemiological concepts equated with concepts referring to epidemiologic methods 
(Rothman,   1988  ; Mawson,   2002  ; Morabia,   2004  ). In keeping with the Popperian tradition 
of treating the origins of scientifi c hypotheses and theories as outside of the bounds of 
scientifi c inquiry (Popper,   1959 ,  1985  ), this orientation holds that asking whence epide-
miologic questions arise is not in epidemiology’s domain. The focus is on applying 
methods, rather than on the source(s) of the questions being asked to which these methods 
are being applied. Less philosophically, another plausible reason that the origins of epide-
miologic questions get little special attention is of the “it’s obvious” variety: epidemiologic 
questions simply build off the extant evidence — including its contradictions, gaps, and 
need for replication. 

 An alternative interpretation might start with a “lost-and-found” approach, recognizing 
the typically less-than-linear development of scientifi c thought (Mayr,   1982  ; Ziman,   2000  ; 
Krieger,   2000  ; Keller,   2002  ; Gould,   2002  ). That is, when the fi eld of epidemiology was fi rst 
producing textbooks, those epidemiologists who wrote their groundbreaking texts had inklings 
of theories of disease distribution — if not in whole, then in part. Subsequent textbooks then 
somehow either took for granted or lost these theoretical bearings in the 1980s, only to start 
to fi nd them again in the latter part of the 1990s. 

 Offering some evidence in support of this latter interpretation are two different bursts of 
articles in the epidemiologic literature. Thus, around the time that epidemiologic textbooks 
began shifting in the late 1970s and early 1980s to their more technical methodological 
orientation, several articles written by leading epidemiologists trained in an earlier genera-
tion began to raise alarm at the increasingly technical bent of the fi eld, which they felt was 
losing sight of the public health import of the questions being asked (Terris,   1979  ; Stallones, 
  1980  ; Najman,   1980  ; Lilienfeld & Lilienfeld,   1982  ; Susser,   1985  ; Susser,   1989  ). Also during 
the late 1970s, a brief fl urry of articles and letters debated defi nitions of epidemiology, 
including its status as a science (Lilienfeld,   1978  ; Frerichs & Neutra,   1978  ; Abramson, 
  1979  ; Evans,   1979  ). Subsequently, starting in the mid-1990s, a new round of epidemiolo-
gists, many trained by and reacting to their heavily methodological textbooks, began to 
publish articles calling for the development of explicit epidemiologic theory (Krieger,   1994  ; 
McMichael,   1995  ; Link & Phelan,   1995  ; Susser,   1996  ; Pearce,   1996  ; Davey Smith & 
Egger,   1996  ; Victora et al.,   1997  ; Berkman & Kawachi,   2000  ; Ben-Shlomo & Kuh,   2002  ; 
Carpiano & Daley,   2006  ; Popay,   2006  ; Dunn,   2006  ; Vågerö,   2006  ), with their arguments 
refl ected in the newer textbooks published in the early part of the twenty-fi rst century ( see
Table     1–1b ). 

 If correct, however, this alternative “lost-and-found” interpretation raises more questions 
than it answers. First, how can a science misplace its domain-specifi c theories? Second, 
given that epidemiologists were nevertheless busily — and fruitfully — conducting studies to 
describe population patterns of disease and to generate evidence to test etiologic hypotheses 
about these patterns throughout this entire period, from whence did their hypotheses come? 
And on what sorts of ideas and theories were epidemiologists drawing before 1950? 

 To answer these questions, and those I posed at the outset about the ideas animating and 
spurred by Figures     1 to  7, a    more nuanced approach to epidemiologic theory is warranted. 
In the following chapters, I will accordingly examine the diverse array of ideas that people 
have elaborated, in different places and different times, to explain the population patterning 
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of health — including during the latter half of the twentieth century, when epidemiology 
seemingly was “atheoretical.” And the three-pronged argument I will make is that:  

1.   theories of disease distribution are vital to the conduct of epidemiology;  
2.   these theories all too often inform epidemiologic research implicitly, rather than 

explicitly; and  
3.   analysis of epidemiologic theories of disease distribution can improve the intellectual 

rigor of the fi eld.      

 In other words, theory is a practical necessity, not an obscure luxury.                                                       

      Table 1–1.   Analysis of English-Language Epidemiologic Textbooks for Content on 
Epidemiologic Theory: 1922 to 2007  

  Table 1–1a.  Initial Survey of U.S. Epidemiologic Textbooks and Anthologies Published 
Since 1960: Content on Epidemiologic History and Theory   ∗   , and Diagram of 
“Web of Causation” (Krieger, 1994)  

  Text    Total 
Pages

  Percent of pages    New addition: defi nition of 
epidemiology     History    Theory    Diagram 

of web   

 MacMahon B, Pugh TF, 
Ipsen J. Epidemiologic 
Methods. Boston: Little, 
Brown, & Co. 1960.   ∗∗

 302  0  11.6   +   p. 3: “Epidemiology is the 
study of the distribution and 
determinants of disease 
prevalence in man.”  

 Fox JP, Hall CE, 
Elveback.  Epidemiology: 
Man and Disease.  
New York: Macmillan, 
1970.

 339  3.5  44.8   —   p. 1: “Epidemiologic curiosity 
centers about the causation of 
disease in human populations.”  

 Susser M.  Causal
Thinking in the Health 
Sciences: Concepts and 
Strategies of 
Epidemiology.  New York: 
Oxford University Press, 
1973.

 181  12.2  8.3   —   p. 1: “In a current defi nition, 
epidemiology is the study of 
distribution and determinants of 
states of health in human 
populations. This defi nition has 
room for most present-day 
activities of epidemiologists. 
Some prefer to add that these 
activities are for the purpose of 
prevention, surveillance, and 
control of health disorders in 
populations. This addition 
emphasizes a determinant of 
health that weighs heavily in 
public health and medicine, 
namely, such conscious 
intervention in health matters 
as societies elect to undertake.”  



 

  Text    Total 
Pages

  Percent of pages    New addition: defi nition of 
epidemiology     History    Theory    Diagram 

of web   

Mausner JS, Bahn AK.
Epidemiology: An 
Introductory Text.
Phelapdelphia:
Saunders, 1974.

377 0.0 4.0 + p. 3: “Epidemiology may be 
defi ned as the study of the 
distribution and determinant of 
diseases and injuries in human 
populations.” (bold in original)

 Friedman G.  Primer of 
Epidemiology . New York: 
McGraw-Hill, 1974. 

 230  0.0  0.9   +   p. 1: “Epidemiology is the study 
of disease occurrence in human 
populations.”  

White KL, Henderson M 
(eds). Epidemiology as a 
Fundamental Science: Its 
Uses In Health Services
  Planning, Administration, 
and Evaluation . New 
York: Oxford University 
Press, 1976. 

 235  0.9  0.9   —  p. 19: “However defi ned, 
epidemiology implies methods 
and strategies used to identify 
and study that which determines
 the level and distribution of 
health and disease in the 
community.”  

 Lilienfeld A, Lilienfeld 
D. Foundations of 
Epidemiology . New York: 
Oxford University Press, 
1980.

 375  6.1  5.1   —   p. 3: “Epidemiology is 
concerned with the patterns of 
disease occurrence in human 
populations and of the factors 
that infl uence these patterns.”  

 Kleinbaum DG, Kupper 
LL, Morgenstern H 
(eds). Epidemiologic 
Research: Principles and 
Quantitative Methods . 
Belmont, CA: Lifetime 
Learning Publications, 
1982.

 529  0.0  1.1   —   p. 2: “As exemplifi ed by John 
Snow’s famous work on cholera, 
epidemiology was initially 
concerned with providing a 
methodological basis for the study 
and control of population 
epidemics. Currently, however, 
epidemiology  (italics in the 
original) has a much broader 
scope — namely, the study of health 
and illness in human populations.” 

 Schlesselman J. 
Case–Control Studies: 
Design, Conduct, Analysis .
New York: Oxford 
University Press, 1982. 

 354  0.6  0.0   —   None provided.  

 Kahn HA.  An
Introduction to 
Epidemiologic Methods .
New York: Oxford 
University Press, 1983. 

 166  0.0  0.0   —   None provided.  

 Miettinen OS. 
Theoretical 
Epidemiology: Principles 
of Occurrence Research 
in Medicine . New York: 
Wiley, 1985. 

 359  0.0  1.4   —   p. vii: “This text treats 
theoretical epidemiology as the
discipline of how to study the 
occurrence of phenomena of 
interest in the health fi eld.”
(italics in the original)  
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  Text    Total 
Pages

  Percent of pages    New addition: defi nition of 
epidemiology     History    Theory    Diagram 

of web   

Feinstein AR. Clinical
Epidemiology: The 
architecture of Clinical 
Research. Philadelphia: 
W B Saunders Co., 1985.

812 1.1 1.2 — p. 1: “Clinical epidemology is 
concerned with studying groups 
of people to achieve the 
background evidence needed for 
clinical decisions in patient care.”

 Weiss N.  Clinical
Epidemiology: The Study 
of the Outcome of 
Illnesses . New York: 
Oxford University Press, 
1986.

 144  0.0  0.0   —  pp. 3–4: “Epidemiology per se 
is the study of variation in the 
occurrence of disease, and the 
reasons for that variation . . . 
Clinical epidemiology is defi ned 
here in a parallel way: It is the 
study of variation in the   outcome 
(italics in the original) of illness 
and of reasons for that 
variation.”  

 Rothman K.  Modern
Epidemiology . Boston: 
Little, Brown, 1986. 

 358  1.7  0.0   —   p. 23: “The clearest of many 
defi nitions of epidemiology that 
has been proposed has been 
attributed to Gaylord Anderson. 
His defi nition is: ‘Epidemiology: 
the study of the occurrence of 
illness.’ Other sciences are also 
directed toward the study of 
illness, but in epidemiology the 
focus is on the occurrence
(italics in the original) of illness.”  

 Kelsey J, Thompson 
WD, Evans AS.  Methods
in Observational 
Epidemiology . New York: 
Oxford University Press, 
1986.

 366  0.0  7.4   —   p. 3: “Epidemiology, the study 
of the occurrence and 
distribution of disease and other 
health-related conditions in 
populations, is used for many 
purposes.”  

 Hennekens CH, Buring 
JE. Epidemiology in 
Medicine . Boston: Little, 
Brown, 1987. 

 383  2.6  3.9   —   p. 3: “ . . . a useful and 
comprehensive defi nition of 
epidemiology : ‘the study of the 
distribution and determinants of 
disease frequency’ in human 
populations.”  

 Abramson JH.  Making
Sense of Data: A 
Self-Instruction Manual 
on the Interpretation of 
Epidemiologic Data . 
New York: Oxford 
University Press, 1988. 

 326  0.0  0.6   —   None provided.  
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  Text    Total 
Pages

  Percent of pages    New addition: defi nition of 
epidemiology     History    Theory    Diagram 

of web   

 Anthologies 

 Winklestein W Jr, French 
FE, Lane JM (eds.). 
Basic Readings in 
Epidemiology . New 
York: MSS Educational 
Pub. Co., 1970. 

 193  13.9  27.8   —   “Epidemiology may be defi ned 
as the study of disease 
distributions and the factors that 
infl uence them. Epidemiology 
shares with other disciplines an 
interest in the natural history of 
disease and the utilization of the 
scientifi c method. Its 
distinctiveness is more related to 
the design and execution of 
studies than to content and 
conclusions.” 

 Greenland S (ed). 
Evolution
of Epidemiologic Ideas: 
Annotated Readings on 
Concepts and Methods . 
Chestnut Hill, MA: 
Epidemiology
Resources, Inc., 1987. 

 190  7.9  0.0   —   None provided.  

 Buck C, Llopis A, 
Najera E, Terris M (eds). 
The Challenge of 
Epidemiology: Issues 
and Selected Readings . 
Washington, DC: Pan 
American Health 
Organization, 1988. 

 989  14.8  24.9   —   p. x: “Besides its importance and 
usefulness in disease surveillance 
and prevention, epidemiology 
has an even more critical 
function to carry out—the 
gathering of knowledge for 
understanding the health-disease 
process. It can anticipate needs, 
identify risk conditions, and 
orient the defi nition of priorities 
and the use of available resources 
for planning and administering 
health systems. In short, by 
analyzing and evaluating health 
problems and health services, 
and their contexts, epidemiology 
can go beyond considering just 
specifi c health problems: it can 
help bring us closer to 
considering society as the source 
for explaining health problems 
and their solutions.” 

 Rothman K (ed).  Causal
Inference . Chestnut Hill, 
MA: Epidemiology 
Resources, Inc., 1988. 

 207  0.0  0.0   —   None provided.  
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  Table 1–1b.  Additional Selected Introductory and Advanced Textbooks Not Included in the 
Original Review (1922–2007)  

  Text    Total 
Pages

  Percent of pages    New addition: defi nition of 
epidemiology     History    Theory    Diagram 

of web   

 Vaughan VC. 
Epidemiology and 
Public Health: A Text 
and Reference Book for 
Physicians, Medical 
Students and Health 
Workers. Vol. 1:    
 Respiratory Infections . 
St Louis, MO: CV 
Mosby, 1922.

 683  34.0  7.8   —   p. 23: “We may be asked for a 
defi nition of epidemiology. It is 
the science of epidemic diseases, 
and these may appear in any 
given community at any given 
time singly or by the hundreds.”  

 Greenwood M. 
Epidemics and 
Crowd-Diseases: An 
Introduction to the Study 
of Epidemiology .
New York: Macmillan, 
1937.

 378  32.5  5.0   —   p. 10: “Epidemiology came to 
mean the study of disease, any 
disease, as a mass phenomenon . . . 
the epidemiologist’s unit is not a 
single human being but an 
aggregation of human beings,   
and since it is impossible to hold 
in mind distinctly a separate mass 
of the particulars he ( sic ) forms a 
general picture, on average of 
what is happening, and what 
works upon that.” 

 Taylor I, Knowelden J. 
Principles of 
Epidemiology . Boston: 
Little Brown & Co., 
1957.

 292  1.4  7.9   —   p. 1: “One of the most fundamental 
tasks of the epidemiologist is to 
describe the pattern of disease in 
communities, whether national or 
some smaller groups . . . (in 
relation to ‘which diseases,’  ‘what
persons  are most affected.,  ‘when 
the disease occurs,’ and ‘where the 
disease is found’) . . . Armed with 
answers to these questions, which 
together describe the pattern of 
disease in a community, the 
epidemiologist may postulate 
theories of the mode of spread of 
the disease he ( sic ) fi nds, and these 
theories may be put to the test by 
clinical, fi eld, or laboratory studies 
. . . Finally, having made his ( sic ) 
epidemiological diagnosis, he ( sic ) 
may be able to put forward logical 
ideas for the control of those 
diseases he ( sic ) describes” (italics 
in the original). 
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  Text    Total 
Pages

  Percent of pages    New addition: defi nition of 
epidemiology     History    Theory    Diagram 

of web   

 Morris JN.  Uses of 
Epidemiology . 
Edinburgh: Churchill 
Livingston, 1957. 

 131  6.9  15.3   —   p. 5: “Epidemiology may be 
further defi ned as  the study of 
health and disease of population 
and groups in relation to their 
environment and ways of living ” 
(italics in the original).  

 Kark SL.  Epidemiology 
and Community 
Medicine. New York: 
Appleton-Century
Crofts, 1974. 

 463  2.6  14.3   —   p. 1: “The function of 
epidemiology is to study health in 
population groups.”  

 Barker DJP, Rose G. 
Epidemiology and 
Medical Practice . 
2nd ed. Edinburgh: 
Churchill Livingston, 
1979.

 148  0.0  4.7   —   p. v: “Epidemiology, the study of 
the distribution and determinants 
of disease in human populations, 
has always been an integral part 
of medical practice.”  

 Ahlbom A, Norell S. 
Introduction to Modern 
Epidemiology . Chestnut 
Hill, MA: Epidemiology 
Resources, 1990. 

 100  0.0  2.0   +   p. 1: “Epidemiology is the science 
of occurrence of diseases in 
human populations.”  

 Walker AM. 
Observation and 
Inference: An 
Introduction to the 
Methods of 
Epidemiology . Chestnut 
Hill, MA: Epidemiology 
Resources, 1991. 

 165  0.0  0.0   —   None provided.  

 Beaglehole R, Bonita R, 
Kjellstrom T.  Basic
Epidemiology . Geneva: 
World Health 
Organization, 1993. 

 153  1.3  4.6   —   p. 3: “Epidemiology has been 
defi ned as ‘the study of the 
distribution of health-related 
states or event in specifi ed 
populations, and the application 
of this study to the control of 
health problems’” (citing 
defi nition from Last J (ed).  A
Dictionary of Epidemiology . 2nd 
ed. New York: Oxford, 1988).  

 Friis RH, Sellers TA. 
Epidemiology for Public 
Health Practice . 
Gaithersburg, MD: 
Aspen Publishers, 1996. 

 406  2.5  4.2   —   p. 4: “Epidemiology is concerned 
with the distribution and 
determinants of health and 
disease, morbidity, injuries, 
disabilities, and mortality in 
populations.”  
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  Text    Total 
Pages

  Percent of pages    New addition: defi nition of 
epidemiology     History    Theory    Diagram 

of web   

 Young TK.  Population 
Health: Concepts and 
Methods . New York: 
Oxford University Press, 
1998.

 306  3.6  4.7   —   p. 7: “ The Dictionary of 
Epidemiology  defi nes 
epidemiology as ‘The study of the 
distribution and determinants of 
health-related states or events in 
specifi ed populations, and the 
application of this study to 
control health problems.’  

 Brownson RC, Petitti 
DB (eds). Applied
Epidemiology: Theory 
to Practice . New York: 
Oxford University Press, 
1998.

 387  1.0  1.3   —   p. ix: “In our view, applied 
epidemiology synthesizes and 
applies the results of etiologic 
studies to set priorities for 
interventions; it evaluates public 
health interventions and policies; 
it measures the quality and 
outcome of medical care; and it  
effectively communicates 
epidemiologic fi ndings to health 
professionals and the public.” 

 Berkman LF, Kawachi I 
(eds). Social
Epidemiology .
New York: Oxford 
University Press, 2000. 

 382  6.0  16.2   —   p. 3: “Epidemiology is the study 
of the distribution and 
determinants of states of health in 
populations.”  

 Rothman K. 
Epidemiology: An 
Introduction . New York: 
Oxford University Press, 
2002.

 217  0.9  1.8   —   p. 1: “Often considered the core 
science of public health, 
epidemiology involves ‘the study 
of the distribution and 
determinants of disease  
frequency,’ or, put even more 
simply, ‘the study of the 
occurrence of illness.’” 

 Bhopal RS.  Concepts
of Epidemiology: An 
Integrated Introduction 
to the Ideas, Theories, 
Principles, and Methods 
of Epidemiology .
Oxford: Oxford 
University Press, 2002. 

 296  1.0  16.6   +   p. xxii: “ . . . in short it 
(epidemiology) is the science and 
craft that studies the patterns of 
disease (and health, though usually 
indirectly) in populations to help 
understand both their causes and 
the burden they impose. This 
information is applied to prevent, 
control or manage the problems 
under study.” 

 Aschengrau, A, 
Seage GR. Essentials of 
Epidemiology in Public 
Health . Sudbury, MA: 
Jones and Bartlett, 2003. 

 447  5.1  3.1   +  p. 6: “ The study of the distribution 
and determinants of disease 
frequency in human populations 
and the application of this study 
to control health problems. ” 
(italics in the original)  
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  Text    Total 
Pages

  Percent of pages    New addition: defi nition of 
epidemiology     History    Theory    Diagram 

of web   

 Gordis L.  Epidemiology , 
3rd ed. Philadelphia, 
PA: WB Saunders, 
2004.

 323  1.2  1.5   —   p. 3: “Epidemiology is the study 
of how disease is distributed in 
populations and the factors that 
infl uence or determine this 
distribution.”  

 Webb P.  Essential
Epidemiology: An 
Introduction for 
Students and Health 
Professionals .
New York: Cambridge 
University Press, 2005. 

 323  2.5  1.8   —   pp. 1–2: “Epidemiology . . . is 
about measuring health, 
identifying the causes of ill-health, 
and intervening to improve health . 
. . Perhaps epidemiology’s most 
fundamental role is to provide a 
logic and structure for the analyses 
of health problems both great and 
small.” 

 Fletcher RH, 
Fletcher SW.  Clinical
Epidemiology: The 
Essentials . 4th ed. 
Baltimore, MD: 
Lippincott Williams & 
Wilkins, 2005. 

 243  0.0  1.1   —   p. 3: “ Epidemiology  is the ‘study 
of disease occurrence in human 
populations.’” (bold in the 
original)

 Oakes JM, Kaufman JS 
(eds). Methods in Social 
Epidemiology . San 
Francisco, CA: 
Jossey-Bass, 2006. 

 460  5.0  20.4   —   p. 3: “Epidemiology is the study 
of the distribution and 
determinants of states of health in 
populations.”  

 Yarnell J (ed). 
Epidemiology and 
Prevention: A 
Systems-Based
Approach . Oxford: 
Oxford University Press, 
2007.

 275  1.1  2.5   —   p. 5: “At the beginning of the 
twenty-fi rst century, 
epidemiology is a broad-based 
population science, drawing on 
many disciplines from biology 
and sociology to biostatistics and 
philosophy of science, which 
investigates the causes of human 
disease and methods for their 
control.” (bold in the original)  

 Szklo M, Nieto FJ. 
Epidemiology: Beyond 
the Basics . 2nd ed. 
Sudbury, MA: Jones and 
Bartlett, 2007. 

 482  0.6  0.6   —   p. 3: “ Epidemiology  is traditionally 
defi ned as the study of the 
distribution and determinants of 
health-related states or events in 
specifi ed populations and the 
application of this study to the 
control of health problems.” 
(italics in the original) 

∗  Epidemiologic theory: defi ned as explicit discussion of theories of disease causation and/or epidemiologic con-
cepts (e.g., “time, place, person”) (NB: This footnote is per the 1994 text; I would now instead refer to “theories 
of disease distribution” [rather than “theories of disease causation”], and I would further clarify that the text 
pertaining to epidemiologic theory is that which provides guidance on theories and concepts required to generate 
epidemiologic hypotheses, to develop substantive explanations for patterns of disease distribution [as distinct 
from the methods to test the ideas]).   

∗∗  In the original 1994 table, I cited the 1970 version of MacMahon et al.; I have changed it to the 1960 version in 
this table.  
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                                          2  

 Health in the Balance    

  Early Theories About Patterns 
of Disease Occurrence       

       Curiosity about the causes and occurrence of disease is not unique to epidemiologists. 
After all, who wouldn’t be interested in knowing about how to live a healthy life — or 
how to predict and ward off sickness, injury, and death? As the myriad histories of 
medicine and public health attest and the work of innumerable archeologists and anthro-
pologists reveals (Ackerknecht,   1946  ; Sigerist,   1951  ; Rosen,   1958   [1993]; Hughes, 
  1963  ; Feierman & Janzen,   1992  ; Bannerman et al.,   1983  ; Porter,   1997  ; Porter,   1999  ; 
Baer et al.,   1997  ; Green,   1999  ; Bynum,   2008  ), from the earliest documented eras to the 
present, people have experienced the joys and tribulations of living in our bodies — alive 
with senses, thoughts, and emotions, daily engaged with the people and world around us, 
interacting, eating, working, sleeping, having sex, sometimes procreating, sometimes fi ght-
ing, vulnerable to physical and mental ailments and injuries, and ultimately confronting 
mortality. 

 But as the historical record also makes clear, we do more than simply experience or wit-
ness health, disease, injury, and death — we also try to make sense of them: for ourselves, 
personally, and in relation to the ills we see around us. Two recurrent themes stand out. The 
fi rst is that whether we hold that existence is senseless or pre-ordained (or something in 
between), people do  try to explain disease occurrence: both individual cases and population 
patterns. The second is that no matter how varied the causal accounts, whether within 
a particular society or across times and cultures, the etiologic explanations that people 
offer, and their inclination and ability to put these ideas to the test, are deeply enmeshed — 
however clearly or muddled — with extant views about the nature of the world, how it 
works, and our place in it. 

 Seeing causal ideas in context is not easy to do, especially when steeped in the mix 
of one’s own times. Stepping back to gain perspective — and even perhaps to learn 
something new — is a useful way to start. Hence: welcome to selected examples of 
ancient and current theories of disease distribution included in ancient texts and oral 
traditions.     
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   Health in the Balance: Bodies, Society, and Nature in Ancient Texts and 
Current Oral Traditions      

   Humors, Democracy, Slavery, and Health: Theories of Disease Distribution in 
Ancient Greece   

Epidemiology . The word itself hearkens — deliberately — back to ancient Greece. After all, 
as recounted in any introductory epidemiology course, the etymology of “ epidemic ” is:  epi
(“upon”) +   demos  (“the people”) (Oxford English Dictionary [OED], 2008). The word “epi-
demic” was used, as such, in ancient Greece in fi fth century BCE (Lloyd,   1983a  , 
pp. 87–138), including in the Hippocratic corpus, the classic texts of Greek medicine and 
public health (Lloyd   1983a  ; Nutton,   2004  ; Jouanna,   1999  ). It denoted episodes of mass 
disease and, by extension, disease occurrence among populations. However, the  demos  in 
ancient Greece were not just any group of people (Beckfi eld & Krieger,   2009  ). Instead, the 
term was inherently political and referred to the “people or commons of an ancient Greek 
state, esp. of a democratic state, such as Athens” (OED, 2008). Not that Athenian democracy 
(demos  [“people”]  +  - cracy  (“politically who rules”) (OED, 2008) was particularly demo-
cratic by contemporary standards, as only free male citizens (less than 10 %  of the popula-
tion) could vote; free women, metics, and slaves were not enfranchised (Pomeroy,   1975  ; 
Austin & Vidal-Naquet,   1977  ; Murray,   1978   [1993]; Powell,   1988  ; Sealey,   1990  ; King, 
  1998  ; Lloyd & Sivin,   2002  , pp. 82–95). Tellingly, these latter two groups — accounting for 
upward of 75 %  of the population — were described in the Hippocratic treatise  On Diet  as 
“the mass of people who are obliged to work,” “who drink and eat what they happen to 
get,” and so “who cannot, neglecting all, take care of their health” (Sigerist,   1961  , p. 240; 
see also : Wilkins,   2005  , p. 127). As the Hippocratic texts repeatedly emphasized, the pur-
suit of health required leisure, property, and freedom (Sigerist,   1961  ; Lloyd,   1983a  ; 
Jouanna,   1999  ; Nutton,   2004  ; Wilkins,   2005  ). In other words: awareness that social posi-
tion affects health is ancient; whether this association was deemed unjust or amenable to 
change is another question entirely (Beckfi eld & Krieger,   2009  ). 

 Pivotal to the Hippocratic analyses of health — in individuals and in populations — was the 
notion of balance . This  balance , as revealed by a person’s bodily and mental state of health, 
itself refl ected the interplay of factors in and outside the body. If a person was healthy, all 
was in balance; if ill, then an imbalance existed. As to the source of the imbalance — here, 
the population patterning of health provided a critical clue. For example, as argued in the 
Hippocratic text, “The Nature of Man”( sic ) (Lloyd,   1983a  , pp. 260–271; quote: p. 266): 

 Some diseases are produced by the manner of life that is followed; others by the life-giving air 
we breathe. That there are these two types may be demonstrated in the following way. When a 
large number of people all catch the same disease at the same time, the cause must be ascribed 
to something common to all and which they all use; in other words to what they all breathe. In 
such a disease, it is obvious that the individual bodily habits cannot be responsible because the 
malady attacks one after another, young and old, men and women alike, those who drink their 
wine neat and those who drink only water; those who eat barley-cake as well as those who live 
on bread, those who take a lot of exercise and those who take but little. The regime cannot there-
fore be responsible where people who live very different lives catch the same disease. 
  However, when many different diseases appear at the same time, it is plain that the regimen is 
responsible in individual cases.   

 As argued by this excerpt, some mass exposure must be the cause of any imbalance lead-
ing to mass diseases that strike everyone at the same time, regardless of their bodily types, 
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habits, age, or gender — with the most likely culprit being the air that everyone breathed 
(water, by contrast, was not necessarily a shared resource, given reliance on individual 
wells [Austin & Vidal-Naquet,   1977  ; Murray,   1978   (1993)]). Alternatively, explanations 
for diverse manifestations of ill health among individuals in a given place at a given point 
in time resided in differences in individuals’ constitutions and how they lived their lives, 
under the assumpation that they were all presumed to be equally exposed to their ostensibly 
shared environs. 

 What, then, were the factors inside and outside the body that made for being healthy 
or in ill health? Refl ecting the diverse authorship of the Hippocratic corpus — a collection 
of about 60 medical treatises infl uenced by (and some perhaps written by) the famous 
physician Hippocrates of Cos (born c. 460 BCE) and the naturalistic school of medicine 
associated with him (Sigerist,   1961  ; Lloyd,   1983a  , pp. 6–90; Nutton,   1992  ; Jouanna,   1999  ; 
Nutton,   2004  ; King,   2005  ; van der Eijk,   2005  ) — there is no single answer. Nevertheless, 
four sets of factors appear repeatedly in the different treatises [Sigerist,   1961  ; Lloyd,   
1983a  ; Longrigg,   1993  ; Edelstein,   1967a  ; Jouanna,   1999  ; Nutton,   2004  ; van de Eijk, 
  2005  ]:  

   1.   innate constitution , affecting how people respond to factors both within and outside 
their body;  

   2.   bodily humors , variously including blood, phlegm, yellow bile, and black bile, viewed 
as actual substances that could be seen — for example, when people bled, coughed, 
sneezed, vomited, urinated, and defecated;  

   3.   the regimen people follow  — that is, their practices regarding eating, exercising, rest-
ing, sleeping, and having sex, all of which were held to affect how people replenished 
(or “concocted”) their humors; and  

   4.   the physical environs , especially the air, water, weather, temperature, altitude, soil, 
and vegetation.     

 The interactions between this foursome of factors were, in turn, deeply linked to three 
other sets of four widely discussed and debated in the Greek science and philosophy of the 
time: the four elements (fi re, air, water, earth), the four qualities (hot, moist, cold, dry), and, 
refl ecting their mix, the four seasons (summer, spring, winter, autumn) (Sigerist,   1961  ; 
Edelstein,   1967b  ; Lloyd,   1983a  ; Lloyd,   1979  ; Lloyd,   1987  ; Nutton,   1992  ; Longrigg,   1993  ; 
Nutton,   2004  ; King,   2005  ; van de Eijk,   2005  ). Although there existed competing theories 
(Jouanna,   1999  ; Nutton,   2004  ; van der Eijk,   2005  ), varying in the number and types of 
constituent components at play in people’s health and disease, all of the naturalistic theo-
ries nevertheless relied on notions of balance, with the human body part of and subject to 
impersonal cosmic forces (as opposed to the vagaries of divine intervention). As shown in 
Figure   2–1  , which represents the schematic that has endured, in part because of its embrace 
by Galen, the infl uential and prolifi c Roman physician whose writings dominated medical 
discourse for millennia (Sigerist,   1961  ; Edelstein,   1967b  ; Lloyd,   1983a  ; Lloyd,   1979  ; 
Lloyd,   1987  ; Nutton,   1992  ; Longrigg,   1993  ; Nutton,   2004  ; King,   2005  ), the correspon-
dences — and imbalances — between the quartet of the humors, elements, qualities, and sea-
sons set the basis for observed individual and population manifestations of health and 
disease.

 Thus, as argued by “The Nature of Man” (Lloyd,   1983a  , pp. 260–271), health is what 
people experience when the humors “are in the correct proportion to each other, both 
in strength and quantity, and are well-mixed” (Lloyd,   1983a  , p. 262), whereas pain and 
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disease result “when one of these substances presents either a defi ciency or an excess, or is 
separated in the body and not mixed with the others” (Lloyd,   1983a  , p. 262). Taking this 
logic one step further, the text further averred that the four major types of fever — the 
“continued, quotidian, tertian, and quartan” (Lloyd,   1983a  , p. 270), each distinguished by 
its duration, periodicity (“critical days”), and intensity — resulted from differing degrees of 
excess bile. “Airs, Waters, and Places” (Lloyd   1983a  , pp. 148–169) likewise attributed the 
appearance of diverse diseases within a locale to combinations of weather, seasons, humors, 
constitution, and age (Lloyd,   1983a  , p. 158): 

 If the summer is rainy with southerly winds and the autumn similar, the winter will necessarily 
be unhealthy. Those of phlegmatic constitution and those over forty years may suffer from  causus
[a febrile malady], while those who are full of bile suffer from pleurisy and pneumonia  ...  If the 
autumn is rainless with northerly winds  ...  this weather suits best those who are naturally phleg-
matic and of a watery constitution and also women. But it is most inimical to those of a bilious 
disposition because they become dried up too much. This produces dry ophthalmia and sharp 
fevers which last a long time and also, in some cases, ‘black bile’ or melancholy. The reason for 
this is found in the drying up of the more fl uid part of the bile while the denser and more bitter 
part is left behind. The same is true of the blood. But these changes are benefi cial to those of 
phlegmatic habit so that they become dried up and start the winter braced up instead of 
relaxed.   

Hot Dry

Moist Cold

Black bile
Earth

Autumn

Yellow bile
Fire

Summer

Phlegm
Water
Winter

Health
in the

balance

Blood
Air

Spring

     Figure 2–1.    Greek humoral theory of disease causation: schematic of dominant view of 
relationships between the four elements, humors, qualities, and seasons. (Adapted from Sigerist, 
  1961  , p. 323).    
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 From this standpoint, disease was not a separate entity that could be understood apart from 
the body in which it occurred. Instead, it was an embodied expression of imbalance — 
of the humors, in context. 

 It is important to situate the science of the Hippocratic corpus. First, it was written at a 
time when technology was at the human scale: there existed no instruments to see inside the 
body or to measure minute quantities of substances (Jouanna,   1999  ; Nutton,   2004  ). 
As stated in the Hippocratic text, “Tradition in Medicine” (Lloyd,   1983a  , pp. 70–86; quote: 
p. 75): “One aims at some criterion as to what constitutes a correct diet, but you will fi nd 
neither number nor weight to determine what this exactly, and no other criterion than bodily 
feeling.” The balance discussed was thus balance inferred, not balance measured: insight 
into the inner world of bodily processes was metaphorically transported from the observed 
patterns and phenomena of the outer world and its seasons, cycles, qualities, and elements. 
Although the treatises made appeals to the evidence to support their etiologic arguments, 
actual measurement to provide data germane to the theory was limited at best (Lloyd,   1979  ; 
Lloyd,   1983a  ; Lloyd,   1987  ). 

 A reliance on abstract reasoning, despite scant empirical evidence, however, was an 
acceptable practice among the literate Greek citizens (a tiny fraction of the population) who 
enjoyed debating topics in their academies and who considered manual work (including the 
work of touching patients) to be beneath them (Edelstein,   1967c  ; Lloyd,   1983a  ; Lloyd, 
  1990  ; Nutton,   1992  ; Jouanna,   1999  ; Lloyd & Sivin,   2002  ; Nutton,   2004  ). In the words of 
GER Lloyd, an eminent historian of ancient Greek science and medicine, “[a]nyone who 
earned money by practicing a skill was liable to be treated as a social inferior by men whose 
leisure was guaranteed by inherited, usually landed, wealth” (Lloyd,   1983a  , p. 18). Thus, 
in contrast to the acutely observed case reports appearing in such Hippocratic treatises as 
“Epidemics, Book I” and “Epidemics, Book II” (Lloyd,   1983a  , pp. 87–138), which likely 
were written by practicing physicians (most of whom had the rank of metic, not free citizen 
[Jouanna,   1999  ; Nutton,   2004  ]), the primarily philosophical and speculative Hippocratic 
treatises typically were more concerned with the logical validity of their argument than 
with the truth of its premises (Edelstein,   1967b  ; Lloyd,   1990  ; Longrigg,   1993  ; Lloyd & 
Sivin,   2002  ; Nutton,   2004  ). Not that these texts were prepared to argue just anything, for as 
noted by Mirko Grmek, in his book  Diseases in the Ancient Greek World  (Grmek,   1983   
[1989], pp. 1–2): 

  ...  The theory of humors is at once the logical consequence of Ionian philosophy and a faithful 
refl ection of the pathological and clinical features of the ills actually suffered by Mediterranean 
populations. If the Hippocratic doctrine of critical days can reasonably be interpreted as the 
result of a desire to introduce number into the explanation of nature, it is no less true that such a 
notion was well supported in a region where the majority of patients suffer from malaria or 
pneumonia  ...  A medical practitioner in Scandinavia would never have devised a theory of acute 
fevers comparable to the Hippocratic one.   

 In other words, people not surprisingly develop theory to explain the phenomena at hand —
 as well as those they may predict or imagine. 

 From this perspective, Greek humoral theory (in its different variants) can be seen as an 
elegant and ambitious attempt to explain individual episodes of illness and the variations in 
health status observed in populations in relation to underlying principles and environmental 
exposures, powerfully linking the events of the microcosm and macrocosm (Sigerist,   1961  ; 
Edelstein,   1967b  ; Lloyd,   1983a  , pp. 9–60; Nutton,   1992  ; Longrigg,   1993  ; Jouanna,   1999  ; 
Nutton,   2004  ; van den Eijk,   2005  ). Hewing to naturalistic explanations at a time when the 
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majority of the Greek population routinely supplicated major and minor gods alike to 
ward off and heal illness (Edelstein,   1967d  ; Lloyd,   1983a  , pp. 9–60; Lloyd,   1979  ; Nutton, 
  1992  ; Jouanna,   1999  ; Nutton,   2004  ; King,   2005  ), it should be no surprise that the 
Hippocratic corpus — and especially the treatise “Airs, Waters, Places” — is conventionally 
touted as the foundation of epidemiologic thinking and public health more generally 
(Greenwood,   1932  ; Buck et al.,   1988  ; Schneider et al.,   2008  ; Susser & Stein,   2009  ) ( see
Textbox   2–1  , however, on the nevertheless circuitous history of Hippocratic thought in 
Western science, traveling from ancient Greece to imperial Rome to Arabic countries and 
thence, via Islamic medicine, re-introduced to European thought as part of the European 
Renaissance) (Gremk,   1998  ; Porter,   1997  ; Saliba,   2007  ; Poormann & Savage-Smith,   2007  ; 
Bynum,   2008  ).  

 Yet to leave the discussion at the level of nature and philosophy would be to omit still 
another important infl uence on Greek humoral theory: Greek politics. During the latter part 
of the fi fth century BCE, when the Hippocratic texts fi rst began to be formulated (Sigerist, 
  1961  ; Lloyd,   1983a  , pp. 9–60; Jouanna,   1999  ; Nutton,   2004  ; van der Eijk,   2005  ), the intel-
lectual and cultural center of Greece was Athens, a prosperous coastal city-state (Sigerist, 
  1961  ; Webster,   1973  ; Austin & Vidal-Naquet,   1977  ; Murray,   1978   [1993]; Powell,   1988  ; 
Lloyd & Sivin,   2002  ). Overturning prior traditions of monarchy, and in contrast to the more 
militarized city-state of Sparta, one distinctive feature of Athenian political life was the 
participatory nature of the Athenian assembly, in which the male citizens of Athens debated 
and enacted laws and policies; another was that this democratic form of governance existed 
side-by-side with extensive reliance on slave labor (Webster,   1973  ; Pomeroy,   1975  ; Austin 
& Vidal-Naquet,   1977  ; Murray,   1978   [1993]; Powell,   1988  ; Sealey,   1990  ; Lloyd & Sivin, 
  2002  ). Commenting on this apparent paradox, two historians of ancient Greece, M.M. 
Austin and P. Vidal-Naquet, have observed “the Greek point of view was different: the 
freedom of some could not be imagined without the servitude of others, and the two 
extremes were not thought of as contradictory, but as complementary and interdependent” 
(Austin & Vidal-Naquet,   1977  , p. 19). 

 The infl uence of the particular version of democracy espoused in ancient Greece on theo-
ries of distribution was twofold: on what was considered — and what was ignored. Not only 
nature but politics informed the conceptualization of “balance” in Greek humoral theory 
(Murray,   1978   [1993], p. 279; Lloyd,   1979  , pp. 240–248; Lloyd,   1983a  , pp. 9–60; Powell, 
  1988  , p. 83; Longrigg,   1993  , p. 52; Jouanna,   1999  , p. 347; Nutton,   2004  , pp. 47–48; King 
in King,   2005  , pp. 151–152); in the fi fth century BCE, the infl uential Greek physician-
philosopher Alcmaeon openly stated (Sigerist,   1961  , p. 103): 

 Health is maintained by the [ isonomia ], the equality of rights, of the qualities wet, dry, cold, hot, 
bitter, sweet, and the rest; but the [ monarchia ], the single rule among them, causes disease, for 
the single rule of either pair of opposites causes disease.   

 A link between forms of political rule, character, and environment was likewise central to 
the last section of “Airs, Waters, Places” (Lloyd,   1983a  , pp. 148–169). Premised on 
the general rule the “greater the variations in climate, so much will be the differences 
in character” (Lloyd,   1983a  , p. 161), the text contrasted what it asserted to be the “feeble-
ness of the Asiatic race” (Lloyd,   1983a  , p. 159), as compared to the “keener” and more 
“sinewy” Greeks (Lloyd,   1983a  , p. 169), and attributed this difference to the combination 
of climate (Asia’s being more “blended” compared to the Greek “extremes of hot and 
cold”) and to the “greater part of Asia” being “under monarchial rule” (Lloyd,   1983a  , 
p. 159). 
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    Textbox 2-1    .   The Circuitous Route from Hippocratic Thinking in Ancient 
Greece to Contemporary Epidemiology — Via Galenic to Islamic 
Medicine to the European Renaissance.    

 Despite conventional epidemiologic accounts that imply there is an unbroken link 
between Hippocratic thought in the fi fth century BCE and contemporary epidemiology 
and medicine (Greenwood,   1932  ; Buck et al.,   1988  ; Schneider et al.,   2008  ), the his-
torical record makes clear the connections are far more circuitous. As numerous scholars 
have documented, the Hippocratic corpus and “school” was one — but not the only — 
approach to medical thought and practice in ancient Greece (Sigerist,   1961  ; Lloyd, 
  1983a  ; Jouanna,   1999  ; Nutton,   2004  ; King,   2005  ). One step in its rise to prominence 
was the adoption and extension of Hippocratic thought, in the fi rst century CE, by the 
prominent and prolifi c Greek-born Roman physician Galen (129–200 CE), who 
worked his way up from treating gladiators to becoming physician to two Roman 
emperors, Marcus Aurelius and Septimus Severus, and who wrote many of his volu-
minous treatises while residing in the Roman imperial court (Sigerist,   1961  ; Temkin, 
  1973  ; Porter,   1997  ; Nutton,   2004  ; King,   2005  ). 

 With the decline of the Roman empire, however, and the rise of the authority of the 
Catholic church and contingent emergence of monasteries as centers of knowledge 
and learning, both Hellenistic and Roman scholarship became not only less relevant 
but also suspect, in part because of their pagan origins. The preservation, interpreta-
tion, and extension of Hippocratic and Galenic medicine (and other scientifi c works) 
subsequently and consequently shifted to Arabic countries, where the texts were 
translated into Arabic and informed the development of Islamic medicine, which both 
built upon and extended the discoveries of its Hellenic predecessors (Hodgson,   1993  ; 
Grmek,   1998  ; Porter,   1997  ; Poorman & Savage-Smith,   2007  ; Saliba,   2007  ; Bynum, 
  2008  , Masood,   2009  ) 

 Starting in the eleventh century CE, Latin translations of Islamic medical texts and 
other Greek and Roman scientifi c writings preserved and amplifi ed by Arabic scholars 
were re-introduced to Western Europe. They thereby helped not only to re-establish 
the authority of Galenic medicine but also to spark the European Renaissance, which 
ironically led to the rise of physicians, scientists, and other scholars, such as Paracelsus 
(1493–1541) and Andreas Vesalius (1514–1564), who then challenged the intellectual 
underpinnings and evidence of Galenic and, by extension, Hippocratic medicine 
(Porter,   1997  ; Nutton,   2004  ; Bynum,   2008  ; Masood, 2009). Thus, no unbroken lineage 
in Hippocratic thought extends from ancient Greece to contemporary epidemiology. 
Instead, had the ancient Greek texts not been preserved and incorporated into Islamic 
medicine, it is likely that the Hippocratic tradition would have endured in Europe only 
as a type of uneducated “folk medicine,” given Church suppression of pagan writings — 
and not deemed a source of scholarly wisdom. 

 Notably, awareness of the broken chain of thought — between ancient Greece and 
modern Europe — was evident to participants in the early days of epidemiology’s emer-
gence as science in the early nineteenth century (as discussed in Chapter 3). For 
example, one of the era’s leading investigators, William Farr (1807–1883) (Eyler,   1979  ), 
in an article appearing in  The Lancet  in 1835–1836, urged fellow epidemiologists to 
once again familiarize themselves with the Hippocratic texts and their understanding 
of links between health, hygiene, and the environment (Farr   1835  –  1836  ). By the early 
twentieth century, the transformation was complete: epidemiologic writings pre-
sented Hippocratic texts as foundational to the fi eld. Exemplifying this approach was 
one of the fi rst books to focus on the history of epidemiology,  Epidemiology: Historical 
and Experimental , published in 1932 by Major Greenwood (1880–1949), who in 1929 
became the fi rst professor of Epidemiology and Vital Statistics at the London School 
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 Although cognizant of the benefi ts of self-rule, the focus of the Hippocratic corpus 
nevertheless was on the lives of the minority of men who enjoyed the democratic rights of 
citizens, coupled with discussion of the reproductive health of the women who bore them 
children (Pomeroy,   1975  ; Lloyd,   1983b  ; King,   1998  ; Jouanna,   1999  ; Nutton,   2004  ; King in 
King,   2005  ). Emphasizing diet, exercise, and rest for those who had the leisure and means 
to afford a healthy regimen, the texts included scant mention of the impact of work on 
humoral balance, whether it be the work of the women and men slaves engaged in produc-
ing food, staffi ng households, or laboring in the treasury-fi lling and deathly Athenian silver 
mines, let alone the work performed by the metics whose trading enabled Athens to fl ourish 
(Rosen,   1958   [1993]; Sigerist,   1961  ; Nutton,   1992  ; Nutton,   2004  ; Wilkins,   2005  ). That 
such work might be harmful to well-being was evidently known at the time, as revealed by 
Socrates’ comment that “the trades of the artisans are decried and with good reason are held 
in low esteem in the cities” because “they disfi gure the bodies of those who practice and 
pursue them” [(Austin & Vidal-Naquet,   1977  , p. 169). But, despite slavery and manual 
work being even more ubiquitous than the seasonal recurrent fevers that garnered so much 
attention — the latter of which tellingly affected the powerful citizens (along with everyone 
else) — neither work nor hardship notably featured among the range of factors affecting 
humoral balance. 

 Not that the Hippocratic texts were alone in these omissions: it would not be for another 
2000 years that the question of how work affects health would gain serious attention in 
European medical texts and nearly another fi ve centuries thereafter before discussion of 
women’s health would attend to more than just reproductive health (Rosen,   1958   [1993]; 
Porter,   1999  ; Krieger,   2000  ). The point is not that the authors of the Hippocratic texts 
should have been more “enlightened” than they were. Rather, understanding what is and is 
not addressed by Greek humoral theory requires considering who its authors and audience 
were, in their time and place; neither theory nor “balance” exists in a vacuum.     

   Hierarchy, Flux, Frequency, and Health: Balance and Theories of Disease 
Distribution in Context   

 I have considered the Greek humoral theory at some length because of the central place 
“Airs, Waters, Places” occupies in epidemiologists’ accounts of the origins of the fi eld 
(Greenwood,   1932  ; Buck et al.,   1988  ; Schneider et al.,   2008  ; Susser & Stein,   2009  ). But I 
could just as easily have chosen many other equally compelling and complex ancient and 
traditional theories of disease distribution to make two points about common features inte-
gral to all of these theories — and relevant to contemporary epidemiologic theories as well. 
The fi rst is that all of these theories employ metaphors and mechanisms involving balance, 
ecology, and politics to bridge between the visible world outside the human body and its 
inner workings. The second is that all are cognizant of frequency and distinguish between 

of Hygiene and Tropical Medicine (Greenwood,   1932  ). Since then, U. S. and European 
epidemiology textbooks understandably — albeit misleadingly — have routinely traced 
the origins of contemporary epidemiologic thinking to the Hippocratic text “Airs, 
Waters, Places,” as if a direct link existed — when, in fact, the actual pathways of 
knowledge transmission are much more circuitous, rich, and indicative of the ways in 
which scientifi c knowledge depends on historical context.  
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causes of disease that affect many people simultaneously versus those that variously affl ict 
diverse individuals or are uncommon. 

 Nevertheless, the ways in which these theoretical features play out is contingent and 
varies by time, place, and society: what is considered self-evident in one context is immate-
rial in another. To provide more critical insight into the kinds of assumptions that pervade 
etiologic and epidemiologic theorizing, the next section briefl y highlights selected aspects 
of three very different theories of disease distribution: those of text-based ancient Chinese 
medicine, and those of the oral traditions of the Kallawaya in the Bolivian Andes and the 
Ogori in Nigeria. In all three cases, as with the discussion of Hippocratic texts, I draw on 
the research and translations of other scholars, whose efforts to analyze the etiologic ideas 
of diverse societies, past and present, can usefully inform epidemiologic thinking. 

China, Hierarchy, and Health.  Scholarly analyses emphasize there is no one single 
system of “traditional Chinese medicine,” but rather a syncretic amalgam forged over the 
course of millennia through the present day (Veith,   1966  ; Porkert,   1974  ; Pei,   1983  ; 
Unschuld,   1985  ; Zmiewski,   1985  ; Sivin,   1987  ; Hoizey & Hoizey,   1993  ; Kuriyama,   1999  ; 
Hsu,   2001  ; Unschuld,   2003  ). These complexities notwithstanding, its foundational texts, 
compiled roughly in the same time period as those of the ancient Greeks (c. 500–200 BCE), 
similarly treated health as the emotional and bodily manifestation of right living — that is, 
in accord with the natural and social order (Lloyd,   1990  ; Unschuld,   2003  ). Yet, whereas the 
Greek approach emphasized the equal balance of humors for health and deemed disease 
caused by the undue infl uence of any given humor, the Chinese approach highlighted the 
preservation of hierarchy for health and viewed disease as arising from a disturbance in 
ordered relationships. 

 Central to the Chinese system were elaborate systems of correspondence concerned with 
change, growth, and decay (Porkert,   1974  ; Unschuld,   1985  ; Sivin,   1987  ; Hoizey & Hoizey, 
  1993  ; Unschuld,   2003  ). As illustrated in  Figure     2–2a and     2–2b   , one system involved 
the principles of yin  and  yang , interdependent dynamic constructs, each containing part 
of the other and always in transformation; the terms themselves initially denoted the sunny 
and shady side of the hill, symbolic of the ceaseless cycle from day to night back to 
day. The second system, referred to as the “Five Phases” ( wu-hsing ), employed tangible 
symbols — water, fi re, metal, wood, and soil — to signify ordered and distinct phases of 
growth (“Mutual Production”) and decay (“Mutual Conquest”). Together, these systems, in 
conjunction with qi  (or  ch’i ) — a term simultaneously referring to processes and substances 
that can enable health or produce illness (Unschuld,   1985  , pp. 2, 72; Sivin,   1987  , pp. 46–53; 
Hoizey & Hoizey,   1993  , p. 23; Unschuld,   2003  , pp. 144–146) and literally translated as 
meaning the “fi nest matter (forming the entire world and circulating in the body)” 
(Unschuld,   2005  , p. 23) — were systematically connected through complex sets of corre-
spondences, as shown in  Table     2–1    (Wong & Lien-Teh,   1932  , p. 11; Veith,   1966  , p. 21; 
Needham,   1969  , pp. 262–263; Sivin,   1987  , pp. 77, 208; Unschuld,   2003  , pp. 393–488). 
Linking geography, climate, seasons, planets, diet, senses, emotions, and organ systems, 
these correspondences were used to explain both disease etiology and disease distribution. 
For example, according to classic text the  Huang Di nei jing  (typically referred to in English 
as the “Yellow Emperor’s Classic of Internal Medicine,” and likely initially compiled 
between 400 and 200 BCE and then subject to commentary for millennia thereafter) (Veith, 
  1966  , pp. 6–9; Unschuld,   1985  , pp. 56–58; Hoizey & Hoizey,   1993  , pp. 27–28; Unschuld, 
  2003  , pp. 1–7, 22–75), “The wise man will nourish himself in the spring and summer with 
yang infl uences but in the autumn and winter with yin infl uences” [Unschuld,   1985  , p. 283]. 
The implication was that those who did not heed this advice would become ill, so as to 
account for why, despite common seasonal, geographic, and astronomic infl uences, some 
people stayed healthy and others did not.   
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Qualities of Yin and Yang Visual symbol of flow and interpenetration of yin and
yang
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      F igure 2–2.    (a)Yin/Yang  and ( b ) Relationship of the Mutual Production (circle) and Mutual 
Conquest (star) sequences of the Five phases.    

 Beyond differences in the types of correspondences considered, the Chinese approach 
also included bodily components and metaphors the Greek did not (Lloyd,   1990  ; Kuriyama, 
  1999  ; Unschuld,   2003  , pp. 332–339). For example, in the Chinese schema, to circulate  qi , 
the body contained “conduit vessels” ( ching-mo , a word also used to refer to agricultural 
irrigation channels [Unschuld,   1985  , pp. 74–78]), theorized to connect the body’s  yin  and 
yang  organ networks, with proper fl ow key for health and blockage posited to produce 
illness (Veith,   1966  ; Porkert,   1974  ; Gwei-Djen & Needham,   1980  ; Unschuld,   1985  ; Sivin, 
  1987  ; Hoizey & Hoizey,   1993  ; Unschuld,   2003  ). Also unlike the Greeks, the Chinese theo-
ries likened health to a well-ordered kingdom and disease to rebellion (Sivin,   1987  , 
pp. 57–59; Unschuld,   1985  , pp. 79–83, 99–100, 106–108; Machle,   1993  , p. 81]; linguisti-
cally aiding this metaphors, words such as  zhi  could refer to not only “good government” 
but also “healing,” and  luan  could mean not only social “chaos” and “disorder” but also 



 

      Table 2–1.   Systems of Correspondence: (a) yin/yang, the Five Phases, and Other 
Phenomena∗  and (b) Text from the Huáng dì nèi jı̄n Describing These 
Relationships∗∗ .  

  (a) Systems of correspondence  

 Phenomenon  Five phases  

 Wood  Fire  Earth  Metal  Water  

Yin/Yang    Immature  yang   Mature  yang  Harmony  Immature  yin   Mature  yin

Planet  Jupiter  Mars  Saturn  Venus  Mercury  

Season  Spring  Summer  (Sixth month)  Autumn  Winter  

Climate  Windy  Hot  Moist  Dry  Cool  

Color  Green  Red  Yellow  White  Black  

Direction  East  South  Center  West  North  

Dynasties  Hsia  Chou  Huang Ti  Shang  Ch’i  

Style of 
government

 Relaxed  Enlightened  Careful  Energetic  Quiet  

Stage of 
development

 Birth  Growth  Transformation  Harvest  Storage  

Number  Eight  Seven  Five  Nine  Six  

Taste  Sour  Bitter  Sweet  Pungent  Salty  

Odor  Rancid  Scorched  Fragrant  Rotten  Putrid  

Emotion  Anger  Joy  Desire  Grief  Fear  

Organ network  Liver  Heart  Spleen  Lungs  Kidney  

Sense organs  Eye  Tongue  Mouth  Nose  Ear  

Bowels  Gall bladder  Small 
intestine

 Stomach  Large 
intestine

 Bladder  

Tissues  Muscles  Blood  Flesh  Skin and Hair  Bones  

Animal class  Scaly (fi sh)  Feathered 
(birds)

 Naked  Hairy 
 (mammals) 

 Shell-covered 
(invertebrates)  

(b) “Comprehensive Treatise on the Regulation of the Spirit in Accord with the Four Seasons,”
Huáng dì nèi jı̄n, Sù wèn 2

 The three months of spring, they denote effusion and spreading. In heaven and earth everything 
comes to life; the myriad beings fl ourish. Go to rest late at night and rise early. Move through the 
courtyard in long strides. Dishevel the hair and relax the physical appearance, thereby cause the 
mind to come to life. Generate and do not kill. Reward and do not punish. This is the 
correspondence with the qi of spring and it is the Way to nourish life. Opposing it harms the liver. 
In summer, this causes changes to cold, and there is little to support growth. 
  The three months of summer, they denote opulence and blossoming. The qi of heaven and earth 
interact and the myriad beings bloom and bear fruit. Go to rest late at night and rise early. Never get 
enough of the sun. Let the mind have no anger. Stimulate beauty and have your elegance perfected. 
Cause the qi to fl ow away, as if that what you loved were located outside. This is correspondence 
with the qi of summer and it is the Way to nourish growth. Opposing it harms the heart. In autumn 
this causes jie  and  malaria  and there is little to support gathering. Multiple diseases [develop] at 
winter solstice. 
  The three months of autumn, they denote harvest and balance. The qi of heaven becomes tense. 
The qi of the earth becomes clear. Go to rest early and rise early, get up together with the chicken. 
Let the mind be peaceful and tranquil, so as to temper the punishment carried out in the autumn. 

52
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“sickness” (Machle,   1993  , p. 81). Linking these themes together is a well-known passage 
in the Huang Di nei jing  (Unschuld,   1985  , p. 100): 

 The heart is the ruler. Spirit and enlightenment have their origin here. The lung is the minister; 
the order of life’s rhythms has its origins here. The liver is the general; planning and deliberation 
have their origin here. The gall is the offi cial whose duty it is to maintain the [golden] mean and 
what is proper; decisions and judgments have their origin here. The heart-enclosing network is 
the emissary; good fortune and happiness have their origin here. The spleen and the stomach are 
offi cials in charge of storing provisions; the distribution of food has its origins here. The kidneys 
are offi cials for employment and forced labor; technical skills and expertise have their origins 
here. The triple burner is the offi cial in charge of transportation conduits; water channels have 
their origins here. The urinary bladder is the provincial magistrate and stores body fl uids; once 
the infl uences [of the latter are exhausted through] transformation, they may leave the bladder. 
  If the ruler is enlightened, peace reigns for his subjects. He who carries out his life on these 
principles is assured of longevity; he will never be in danger. He who rules the empire in accor-
dance with these principles will bring forth a golden age. If, however, the ruler is not enlightened, 
the twelve offi cials are endangered; streets shall be closed and all traffi c interrupted. Form will 
suffer great harm. He who carries out his life on these principles will bring down misfortune. He 
who rules the empire on such principles shall endanger his clan.   

 Likening treatment of disease to “an attempt to restore order only after unrest has broken 
out,” the text accordingly admonished that the reason “the sages do not treat those who 
have already fallen ill, but rather those who are not yet ill” is because “they do not put [their 
state] in order when revolt [is underway], but before an insurrection occurs” (Unschuld, 
  1985  , p. 282). 

 The variance in the ecological and political metaphors embedded in the ancient Greek 
and Chinese medical systems should not be surprising. Hippocratic texts were written by 
physicians and elite citizens who lived in relatively small city-states, with some of these 
city-states practicing an Athenian version of democracy, and all of them located amidst 
ancient Greece’s compact coastal and mountainous topography, rendering irrelevant the 
possibility of any major irrigation systems for growing crops. By contrast, the core texts 
of Chinese medicine, although likewise written by a literate minority, were formulated 
during the course of sprawling Chou dynasty (1122–256 BCE), rife with disputes between 

 Collect the spirit qi and cause the autumn qi to be balanced. Do not direct your mind to the outside 
and cause the lung qi to be clear. This is correspondence with the qi of autumn and it is the Way to 
nourish gathering. Opposing it harms the lungs. In winter this causes outfl ow of [undigested] food 
and there is little to support storage. 
  The three months of winter, they denote securing and storage. The water is frozen and the earth 
breaks open. Do no disturb the yang [qi]! Go to rest early and rise late. You must wait for the sun to 
shine. Let the mind enter a state as if hidden, as if shut in, as if you had secret intentions; as if you 
already had made a gain. Avoid cold and seek warmth and do not [allow sweat] to fl ow away 
through the skin. This would cause the qi to be carried away quickly. This is correspondence with 
the qi of winter and it is the Way of nourishing storage. Opposing it harms the kidneys. In spring 
this causes limpness with receding [qi], and there is little to support generation.  

   ∗  (Wong & Lien-The,   1932  , p. 11; Veith,   1966  , p. 21; Needham,   1969  , pp. 262–263; Sivin,   1987  , pp. 77, 208)  
    ∗  ∗  (Unschuld,   2005  , pp. 101–102)  
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warring feudal lords, who not only ruled their peasants (who were bound to the land they 
farmed) but also, at their discretion, supported various scholars in their courts and with all 
of these groups — the Emperor, the imperial court, feudal lords, peasants, and scholars 
alike — dependent on the Yellow River for irrigation, transport, and trade (Wilbur,   1943  ; 
Needham,   1954  ; Unschuld,   1985  ; Lloyd,   1990  ; Bodde,   1991  ; Fairbank,   1992  ; Hoizey & 
Hoizey,   1993  ; Lloyd & Sivin,   2002  ). Concerns about maintenance of the irrigation chan-
nels, and prevention of fl ooding and drought resulting from their blockage and disrepair, 
were of paramount importance; so, too, was preservation of the feudal and bureaucratic 
order. Had each system not resonated with “obvious” features of the societal and ecological 
context of their authors and audience, it is unlikely either the Greek or Chinese disease 
theories would have been so widely adopted in their respective societies. 

 It would be misleading to think, however, that connections between the worlds inside 
and outside of people’s bodies, and between disease distribution and etiology, were drawn 
only by literate scholars and their patrons. When it comes to matters of life and death, there 
is plentiful evidence that people in all societies have scrutinized their environs, whether 
their focus be on the stars and planets, to plan for planting or navigate routes, or on the 
“airs, waters, places” and biota, to determine what is harmful versus salubrious; they also 
unsurprisingly have developed diverse meaningful narratives linking human existence to 
the broader world or cosmos in which we live — and of which we are a part (Ackerknecht, 
  1946  ; Sigerist,   1951  ; Rosen,   1958   [1993]; Hughes,   1963  ; Unschuld,   2003  , pp. 319–349). 
Two examples of such oral traditions — one from the Andes, the other from sub-Saharan 
Africa — make this point and make vividly clear the context-dependent meaning of 
“balance” for conceptualizing the determinants and meaning of the people’s health. 

Oscillatory Balance: the Kallawaya in the Andes.  First, the understandings of health 
offered by the Kallawaya (Bastien,   1985  ; Bastien,   1989  ; Fernández Juárez,   1998  ; Loza, 
  2004  ), a lineage of healers among the Aymara, an Indigenous people living high in the alti-
plano of Bolivia, north of Lake Titicaca, and surrounded by the towering snow-capped 
mountains of the Andes (Bastien,   1985  ; Cusicanqui,   1987  ; Bastien,   1989  ; Crandon-Malamud, 
  1991  ; van Lindert & Verkoren,   1994  ; Llanque et al.,   1994  ; Fernández Juárez,   1998  ; Loza, 
  2004  ). Their theories and practices, preserved by memory and ritual rather than by text, live 
on in oral tradition because of their continued salience in everyday life. Recognition of their 
contemporary as well as historical importance was bestowed in 2003, when the United 
Nations Educational, Scientifi c, and Cultural Organization (UNESCO) declared the 
“Andean cosmovision of the Kallaway” to be one of the “masterpieces of the oral and intan-
gible heritage of humanity” (UNESCO,   2003  ; Loza,   2004  ), an honor accorded between 
2001 and 2005 to only 90 such masterpieces worldwide. 

 As documented by the anthropologist Joseph W. Bastien (  1985  ;  1989  ;  1992  ) and others (de 
Tichaer,   1973  ; LLanque et al.,   1994  ; Loza,   2004  ), the Kallawayan “topological-hydraulic” 
understanding of the body, health, and illness ( Figure     2–3   ) is grounded in the  ayllu  in which 
they live (Lehman,   1982  ; Bastien,   1985  ; van Lindert & Verkoren,   1994  ). These  ayllu , each 
comprised of mountainous regions whose boundaries are defi ned geographically, socially, 
and spiritually, span a mountainside’s lower, central, and upper regions, on which live com-
munities integrated by trade and united by marriage (Lehman,   1982  ; Bastien,   1985  ; Bastien, 
  1989  ; Schull & Rothhammer,   1990  ; Fernández Juárez,   1998  ; Klein,   2003  ). Daily fl uctua-
tions in temperature — from freezing cold of night to scorching heat of day — often exceed 
differences between winter and summer in North America. Moisture-laden trade winds 
continually collide with mountain peaks, precipitating endless cycles of fog and mist cas-
cading down ravines; during the rainy season, powerful storms replete with hail and light-
ning are an almost daily occurrence. Their downpours (which are crucial for crops) collect 
at the summit, disappear into subterranean streams, surface in pools at natural terraces on 
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the mountain’s slopes, and surge forth as streams and rivers, eventually feeding the Amazon 
and the Atlantic beyond. Not only do the mountains shape life and death: they are them-
selves sacred and alive.  

 Mountains, fl ow, and fl ux fi gure prominently in Kallawaya notions of well-being 
(Bastien,   1985  ; van den Berg & Schiffers,   1992  ; Kolata,   1995  ; Fernández Juárez,   1998  ; 
Loza,   2004  ). Of central importance is the metaphor of the mountain/body (Bastien,   1989  ). 
Mountains are understood in terms of people’s bodies, and their bodies in terms of moun-
tains. Both have a head, trunks, and legs, each with different functions and together form-
ing an interdependent organic whole. Moreover, just as mountains have inner streams 
through which life-giving water fl ows and valleys through which winds pass, so too do 
people — by analogy and observation — have inner conduits transporting the body’s three 
primary media: air, blood, and fat (Bastien,   1989  ; Crandon-Malamud,   1991  ; Loza,   2004  ). 
In both cases, dependable cycles of fl ow are vital, because blocked or fl ooded passageways 
can cause serious damage (an observation akin to those of the Chinese concepts concerning 
the health implications of blocking the fl ow of  c’hi ). The body is thus comprehended as 
“a vertically layered axis with a system of ducts through which air, blood, fat and water 
fl ow to and from the sonco (heart) …  in a hydraulic cycle of centripetal and centrifugal 
motion” (Bastien,   1989  , p. 47), which, like the weather, routinely encompasses “pendulum-
like swings” (Bastien,   1989  , p. 48). In this system, too little fat leads to wasting diseases, 
such as tuberculosis, whereas too much fat clogs the ducts and prevents nourishment 
from reaching the muscles; one telling hallmark symptom of late-stage endemic Chagas 
disease, endemic to this region of the world, is a swollen abdomen caused by congestion 
of feces and fl uids (Bastien,   1989  ; Schull & Rothhammer,   1990  ; Llanque et al.,   1994  ). 
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     Figure 2–3.    Topographical-hydraulic model of Kallaway body concept, as depicted by Bastien. 
(Bastien,   1989  , p. 46). ( © 1989 Elsevier, Inc. Reprinted with permission.)    
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Construing healthy balance as oscillation, and healthy exchange as reciprocal, the Kallawayan 
schema, rooted in its particular ecologic and societal context, at once resembles and differs 
sharply from the Greek and Chinese approaches. 

 In summary, in the Kallawayan system, mountains, and people together are part of end-
less cycles of life, death, and transformation, sometimes disintegrating rapidly (as with a 
landslide or sudden illness) and sometimes eroding slowly, exhibiting the wear of time. 
Preservation of health hence requires attention not only to people but also to the mountains 
(via ritual), as harm to the mountains can damage health. Attesting to the literal meaning of 
this linkage between people’s health and that of the mountains is the continued health 
impact of the colonial and post-colonial ravaging of the Bolivian silver and then tins mine, 
located on the Andean peaks. For centuries, the adjacent Indigenous populations have lived 
amidst the mines’ toxic detritus and for centuries were also coerced — fi rst by law, then by 
poverty — into working in the unsafe conditions of these unforgiving mines, with the con-
sequent social, cultural, economic, and ecologic degradation all taking a huge toll on their 
health (Galeano,   1973  ; Taussig,   1980  ; Cusicanqui,   1987  ; van Lindert & Verkoren,   1994  ; 
Klein,   2003  ). In other words, break the mountain and you break the people; Kallawayan 
theory would predict no less. 

Normal is Natural: the Nigerian Ogori.  Finally, to underscore how causal reasoning 
about disease frequency, a hallmark of twentieth and twenty-fi rst century CE epidemio-
logic and medical theorizing (Greenwood,   1932  ; Canguilhelm,   1991  ), has longstanding 
roots in not only ancient text-based theories but also oral traditions, consider the thinking 
about disease occurrence evident in the theories of the Ogori (Gillies,   1976  ), a Yoruban-
descent population currently living in the southwestern part of Nigeria (Akerejola,   1973  ; 
Osheidu,   1980  ; Faolola & Heaon,   2008  ). Behind this particular case lies a contentious 
debate in the anthropological literature over whether traditional theories of disease causa-
tion overwhelmingly favor magical as opposed to natural explanations of illness 
(Ackerknecht,   1946  ; Loudon,   1976  ; Iwu,   1986  ; Ranger,   1988  ; Vaughan,   1991  ; Feierman & 
Janzen,   1992  ; Vaughan,   1994  ; Baer et al.,   1997  ; Green,   1999  ). Exemplifying the former 
stance is the classic 1937 text  Witchcraft, Oracles, and Magic among the Azandes  (Evans-
Pritchard,   1937  ; Evans-Pritchard,   1976  ) (a group residing in north-central Africa), in which 
the author, Sir Edwards Evans-Pritchard (1902–1973), a leading British anthropologist, 
famously asserted, “[The] Azande attribute sickness, whatever its nature, to witchcraft and 
sorcery” (1937, p. 479; Gilles,   1976  , p. 385). To test the validity and universality of Evans-
Pritchard’s conclusion, another anthropologist, Eva Gilles, conducted a study among 
the Ogori (Gillies,   1976  ) with her research taking place from 1965 to 1966, in the brief 
window between independence (won in 1960 from the British) and the onset of military 
rule (1966–1979) (Akerejola,   1973  ; Osheidu,   1980  ; Isichei,   1983  ; Curtin et al.,   1995  ; 
Davidson,   1998  ; Falola & Heaton,   2008  ). 

 What Gilles found was that far from attributing all diseases to magic, the Ogori invoked 
natural explanations for the vast majority of health problems, including both common, 
expected events (such as deaths among old persons) and trivial or common diseases (such 
as colds, malaria, upset stomachs, and infestation by guinea worms), and treated the latter 
with natural substances, including herbal remedies. By contrast, only events that were 
either very rare (e.g., death of a young adult), very serious (e.g., leprosy), or very wide-
spread but sporadic (e.g., an epidemic of small pox) elicited explanations involving malev-
olent humans, spirits, or deities. Thus, although not quantitatively measured, prevalence 
and severity of illness or cause of death affected causal attribution, premised upon a sense 
of the common, uncommon, and customary. The Ogori thus categorized the bulk of health 
problems — that is, frequent and expected diseases and deaths — as naturally caused and 
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reserved non-naturalistic explanations only for those maladies or deaths that were rare, 
unexpected, or unusually grave. 

 In considering why Evans-Pritchard may have overlooked naturalistic approaches to 
etiologic explanation in African oral traditions, Gillies called attention (  1976  , p. 386) to a 
passage in his 1937 book, in which he stated (Evans-Pritchard,   1937  , p. 481): 

 Knowing nothing at all of pathology, physiology, botany and chemistry, I soon tired of the fruit-
less labor of collecting the names of innumerable diseases and medicinal plants, few of which I 
could render either into the English language or into scientifi c terminology and which remained 
therefore useless and unintelligible.   

 The net result was to remove from discussion the myriad diseases attributed to natural 
causes and treated by natural remedies, an omission paralleled by the Greek humoral theory’s 
inattention to links between work and health. The broader implication is that critical evalu-
ation of theories of disease distribution requires considering what might be missing as well 
as what is included. At issue is how analytic and etiologic inferences can be affected by 
seemingly “self-evident” assumptions as to what constitutes “balance” — and also who or 
what matters as possible determinants of individual’s health and the patterns of health 
exhibited in their societies. On that note, we can shift to examine whether these concerns, 
revealed by analysis of ancient text-based and oral traditional theories, are relevant to more 
familiar early modern and contemporary epidemiologic theories of disease tradition.                         
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 Epidemiology Emerges    

  Early Theories and Debating 
Determinants of Disease 
Distribution — Poison, Filth, 
Class, & Race (1600–1900)

 Bodies Count: Epidemiology Emerges as 
a Self-Defi ned Scientifi c Discipline        

       The development of epidemiology as a self-defi ned scientifi c discipline — with its con-
comitant theories of disease distribution expressly intended to explain empirical data on the 
patterning and determinants of population rates of morbidity and mortality — had its origins 
in Europe in the seventeenth century. The term  epidemiology  — literally the science and 
study of epidemics — apparently was coined in 1802, when Don Joaquin Villalba published 
Epidemiología Española , a chronicle of epidemics in Spain (Villalba,   1803  ). By the 1830s, 
epidemiology had emerged as a self-designated fi eld of inquiry. Its focus, as expansively 
enumerated in 1839 by William Guy (1810–1885; a Professor of Forensic Medicine at the 
University of London and early member of both the London Statistical Society, founded in 
1834, and the London Epidemiological Society, founded in 1850; Guy,   1865  ; Rosen,   1958   
[1993], pp. 235–238) was none other than [Guy,   1839  , p. 35]: 

 Man ( sic ), considered as a social being, is its object; the mean duration of his life, and the 
probable period of his death; the circumstances which preserve or destroy the health of his body, 
or affect the culture of his mind; the wealth which he amasses, the crimes which he commits, 
and the punishments which he incurs –– all these are weighed, compared, and calculated; and 
nothing which can affect the welfare of the society of which he is a member, or the glory and 
prosperity of the country to which he belongs, is excluded from its grand and comprehensive 
survey.   

 To Guy, the goal was to establish a new “science of statistics,” by which he meant “the 
application of the numerical method to living beings in all their social relations” (Guy, 
  1839  , p. 39). 

 Indeed, a social orientation was built into the very terminology used. The word  statistic , 
after all, was derived from the term  state  and was coined in 1749 by Gottfried Achenwall 
(1719–1772) as a term of statecraft referring to systematic methods of summarizing, in 
words, a nation’s strength, in terms of its natural, economic, military, and human resources 
(Koren,   1918  ; Shaw & Miles,   1981  ; Donnelly,   1998  ). Entering the English language in 
1791 in the title of John Sinclair’s (1754–1835) massive 21-volume  Statistical Account of 
Scotland  (Sinclair, 1791–1799),  statistics  did not acquire its subsequent meaning as a 
branch of mathematics concerned with probability and causal inference until the early 
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twentieth century (Shaw & Miles,   1981  ; Desrosières,   1998  ). A similar breadth of concerns 
was evident in the 1865 founding statement of the American Social Science Association, 
whose fi rst meeting was called to order by Dr. Edmund Jarvis, an expert in vital statistics, 
advisor to the U.S. census, and one of the founders of the American Statistical Association 
(Koren,   1918  ; Haskell,   1977  ; Ross,   1991  ; Silverberg,   1998  ). 

 As with any scientifi c discipline, epidemiology’s emergence built on prior conceptual, 
technical, and logistical developments. One core precondition was acceptance of the new 
and controversial belief that people and societies could be meaningfully studied using the 
same kinds of numerical methods deployed in the “natural sciences.” This stance, treated 
as commonplace if not common sense in modern epidemiology (Rothman, 1988, p. 3), was 
in fact very far from intuitive, as it countered then (and perhaps still) prevalent views about 
the role of inscrutable divine will and free choice in determining individuals’ fates. To 
many, it was heretical and outrageous to suggest that peoples’ behaviors and social phe-
nomena were “governed” by “laws,” whether they be impersonal universal “laws,” akin to 
Newton’s law of gravitation, or the then new-fangled type of statistical “laws,” still being 
discovered and elucidated by that era’s mathematicians (Hacking,   1975  ; Hacking,   1981  ; 
Stigler,   1986  ; Daston,   1987  ; Hacking,   1990  ; Porter,   1995  ; Desrosières,   1998  ; Burton, 
  1999  ). How could, after all, free will, not to mention moral responsibility, be compatible 
with regularities in rates — that is, group properties? (This is a question that still gives many 
in the population sciences grounds for pause.) 

 To tackle these novel, truly never-before-asked questions — and to develop this 
new approach to studying people — a new conceptual orientation was needed. Expressing 
this new outlook was the coining of  social science , a quickly adopted term that fi rst 
appeared (as la science sociale ) in a 1789 revolutionary pamphlet written in the thick of the 
French Revolution by the infl uential mathematician-turned-political-philosopher, the 
Marquis de Condorcet (1743–1794) (Baker,   1969  ; Baker,   1975  ; Cohen,   1994a  ; Walker, 
  1998  ). Further making the links between the natural and social science, shortly thereafter, 
the fi rst French medical school chartered after the revolution created the fi rst-ever chair of 
“medical physics and hygiene”; its faculty member was required to possess “A knowledge 
of man as an individual (private hygiene) and of man as a member of society (public 
hygiene)” (Ackerknecht,   1948a  ; Coleman,   1982  , pp. 16–17; La Berge   1992  ), thereby 
establishing the idea of “public health.” 

 Soon thereafter, the Belgian astronomer-turned-statistician-turned-sociologist-turned-
nosologist Adolphe Quetelet (1796–1874) (Quetelet,   1842  ; Hankins,   1968  ; Eknoyan,   2008  ) 
followed suit, arguing for a “social physics” in the very title of his widely read 1835 opus, 
Sur l’homme et le développement de ses facultés, ou Essai de physique sociale  (Quetelet, 
  1835  ). In this volume, Quetelet introduced the idea of  l’homme moyenne  — the  average 
man . Inverting the approach taken in astronomy to fi x the location of stars, whereby results 
of observations from multiple observatories (each with some degree of error) were com-
bined to determine a star’s most likely celestial coordinates, Quetelet ingeniously (if 
erroneously) argued that the distribution of a population’s characteristics (such as height) 
served as a guide to its true (inherent) value, one obscured by the “deviations” of “errors” 
expressed in the imperfect variations of individuals (each counting as an “observation-
with-error” akin to the data produced by each observatory) (Hankins,   1908   [1968]; Stigler, 
  1986  ; Desrosières,   1998  ). For Quetelet, this understanding of “means” meant that popula-
tion averages could be meaningfully compared, revealing important fundamental differences 
(or similarities) between groups. 

 Only: was the observed difference truly “real,” representing the true effects of a constant 
cause (Quetelet,   1835  ; Cole,   2000  )? Or was the “mean” instead something illusory that 
diverted attention from the phenomena it summarized? For example, did it obscure who was 
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(within any given population) hardest hit by cholera? — or by crime rates? (Desrosières, 
  1998  , pp. 76, 85). And who — and what — determined which groups comprised “populations” 
or groups that merited comparison? Were boundaries between groups literally set solely by 
geography? By ostensibly innate features (such as age, sex, “race,” and, as argued at the 
time, “nationality”)? Or by acquired characteristics (such as occupation)? Far from being 
only academic questions, these questions of: ( 1 ) who meaningfully comprised a “group,” 
and ( 2 ) whether an “average” (or “central tendency”) conveyed profound information about 
a population group’s intrinsic properties (including disease rates) versus simply was an 
arithmetic contrivance, had important scientifi c, political, and economic stakes, ones both 
understood and argued at the time (Stigler,   1986  ; Daston,   1987  ; Hacking, 1987; Porter, 
  1995  ; Desrosières,   1998  ; Cole,   2000  ). 

 In addition to this major conceptual reorientation that made statistical study of humanity 
make sense, several other essential preconditions for having the data and mathematical 
tools required to conduct epidemiologic research included:  

   -  the rise of the modern state in the seventeenth century, with its administrative needs 
for data on population, commerce, and natural resources (Hobsbawm,   1992  ; Porter, 
  1995  ; Rueschemery & Skocpol,   1996  ; Heilbron et al.,   1998  ; Cole,   2000  );  

   -  the creation of calculus and development of probability theory in the seventeenth century 
(Hacking,   1975  ; Burton,   1999  );  

   -  the upsurge of new classifi cation systems for taxonomies of plants, animals, and dis-
eases in the mid-eighteenth century (Mayr,   1988  ; Martin,   1990  ; Porter,   1997  ; Bynum, 
  2008  );  

   -  novel investigations of human anatomy, starting in the mid-sixteenth century, aug-
mented by use of microscopes and new research on animal (including human) 
physiology in the seventeenth century (Wear et al.,   1985  ; French & Wear,   1989  ; Porter, 
  1997  ; Bynum,   2008  ); and  

   -  a rise in scientifi c societies and scientifi c journals, especially in the eighteenth century, 
promoting greater exchange of ideas within and across scientifi c disciplines (Cohen, 
  1985  ; Cunningham & French,   1990  ).     

 Still another impetus, discussed below and perhaps most galvanizing of all, was provided by:  

   -  new patterns of living and dying ushered in by the Industrial Revolution, commencing 
in England in the latter part of the eighteenth century, along with Europeans’ encoun-
ters with what to them were new diseases in tropical colonies and the New World 
(Crosby,   1986  ; Hobsbawm,   1996a  ; Hays,   1998  ).     

 Together, these varied components spurred novel efforts to describe and explain different 
societies’ patterning of overall and specifi c types of morbidity and mortality — in other 
words, the very stuff of the new discipline of “epidemiology.” Keeping in mind the distin-
guishing features of scientifi c disciplines ( see   Chapter 1, Textbox 1–1 ), what sharply 
demarcated these new efforts to explain the people’s health from the older text-based and 
oral traditions discussed in Chapter 2 was not simply their quantitative empirical approach 
but also the new substantive concepts — especially about disease specifi city — that made the 
counting of cases (numerators) and the population (denominators) feasible, along with the 
novel metaphors invoked and mechanisms proposed to make sense of the newly observed 
patterns of health, disease, and death. 
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Quantifying Patterns of Life, Death, and Disease: Life Tables and Epidemic Constitutions.
Among the precursors to epidemiology’s self-designated appearance in the early nineteenth 
century, two seventeenth century efforts merit mention because of what they reveal about 
the ingredients needed for epidemiologic evidence and for devising and testing epidemio-
logic theories. At issue are: ( 1 ) the development of quantitative approaches to tabulating 
and comparing population health data, and ( 2 ) a growing appreciation for conceptualizing 
and treating diseases as separate nosological entities, defi ned in relation to the specifi city 
of symptoms and causes. 

 The fi rst effort concerns the pathbreaking work by William Petty (1623–1687), an 
English physician, anatomist, and economist and John Graunt (1620–1674), a London 
merchant, to tally the features of — and links between — human life, health, and wealth 
(Greenwood,   1948  ; Hull,   1963  ; Roncaglia,   1985  ; Olson,   1993  ). In the 1670s, Petty argued, 
in his classic works  Political Arithmetick  (Petty, 1676, in Hull,   1963  , pp. 233–313) and 
Political Anatomy of Ireland  (Petty 1672 [1690], in Hull,   1963  , pp. 121–231), the new idea 
that society — like any organism — could be studied numerically and objectively ( see
Textbox     3–1    for how Petty expressed these ideas, using the available language and con-
cepts of his day).  

 Informing Petty’s approach was the parallel of the “body natural” and the “body politic” 
that featured widely in the bodily metaphors favored by mercantilists of his era (Roncaglia, 
  1985  , p. 29; Magnusson,   1998  ). Just as each “body” had a guiding intellect (head; king), 
division of labor (the “hands” serve the “head”; the people serve the king), appetite 
(for food; for resources), and need to circulate nourishment (by organ systems; via com-
mercial transactions and trade routes), so too did each “body” exhibit “disease” if the 
relationship between its respective parts was in any way disrupted. Also relevant to Petty’s 
work were his experiences in the 1650s of organizing, on behalf of the English army, a mas-
sive survey of Ireland to adjudicate redistribution of its conquered territory, including to 
Petty himself (Hull,   1963  ; Roncaglia, 1986; Olson,   1993  ; Poovey,   1998  , pp. 120–142). 
Together, Petty’s volumes helped establish the conceptual and empirical foundations for the 

    Textbox 3–1.     William Petty (1623–1687) on “Political Arithmetik” and 
“Political Anatomy”    

 “Sir Francis Bacon, in his Advancement of Learning, hath made a judicious parallel in 
many particulars, between the Body Natural, and Body Politick, and between the Arts 
of preserving both in Health and Strength; And it is as reasonable, that as Anatomy 
is the best foundation of one, so also of the other …  I therefore, who profess no 
politicks, have, for my curiosity at large attempted the fi rst Essay of Political Anatomy.” 
(Preface to  Political Anatomy of Ireland  (written in 1672; published in 1690) (Petty, 
  1963  , p. 129)). 

 “The method I take to do this is not yet very usual; for instead of using only com-
parative and superlative words, and intellectual arguments, I have taken the course 
(as a specimen of the Political Arithmetik I have long aimed at) to express myself 
in terms of number, weight, or measure; to use only Arguments of sense, and to 
consider only such causes as have visible Foundations in Nature; leaving those that 
depend upon the mutable Minds, Opinions, Appetites and Passions of particular Men, 
to the consideration of others.” (Preface to  Political Arithmetick  (written in 1676; pub-
lished in 1690) (Petty,   1963  , p. 244)).  
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quantitative study of people. Also critical was Petty’s claim that “evidence” speaks unbi-
asedly for itself (Poovey,   1998  ), a politically expedient stance likewise taken by one of the 
world’s fi rst national scientifi c societies — the English Royal Society (founded in 1662), 
which included Petty among its original charter members of 119 learned men (no women 
were included) (Cohen,   1994b  ). Without this profession of neutrality, it would have been 
unlikely for the head of state to grant the society its charter (Cohen,   1994b  ; Poovey,   1998  ). 

 Inspired by Petty’s approach — and likely assisted directly by Petty himself — Graunt cal-
culated the world’s fi rst documented life table. It appeared in 1662 in Graunt’s tract  Natural 
and Political Observations Made upon the Bills of Mortality  (Graunt, 1662), for which Petty 
wrote the introduction. Based on London Bills of Mortality for 1604 to 1661, Graunt’s tables 
newly showed how many members of a given birth cohort survived in each successive decade 
(as based on imperfect data and assuming a stationary population, limitations imposed by the 
available records [Greenwood,   1948  , pp. 28–32; Burton,   1999  , pp. 402–404]). Among
Graunt’s many striking fi ndings ( see  examples in  Textbox     3–2   ), his analyses revealed that 
more than one-third of the population died by age 6 years, only 10 %  survived to the age of 
46 years, the number dying each year from non-epidemic disease was fairly constant, and 
women on average lived longer than men (Graunt, 1662).  

 Graunt’s calculations were soon found to be highly useful to governments, who until 
then had sold annuities (a widely used method of raising money without raising taxes, 
typically to defray costs of waging war) on the wager that more people would buy the 
annuities to guarantee a pension for a set number of years than would live to collect them. 
Specifi cally, the use of lifetables suddenly made much more profi table a practice that previ-
ously had led to some costly mistakes, as earlier approaches to issuing annuities typically 
had not taken into account differential risks of dying at a given age (Buck,   1982  , p. 30). 

    Textbox 3–2.     John Graunt (1620–1674): Assorted “Natural and Political 
Observations Made upon the Bills of Mortality” (Graunt, 1662 
[1939], pp. 4–16)     (italics in original)

      -  “ A true Accompt of the Plague cannot be kept, without the Accompt of other 
Diseases ”  

   -  “That two parts of nine die of Acute, and seventy of two hundred twenty nine of 
Chronical Diseases, and four of two hundred twenty nine of outward Griefs”  

   -  “ That the Rickets is a new disease, both as to name, and thing ”  
   -  “ There hath been in London within this Age four times of great Mortality, viz. Anno 

1592, 1603, 1625, and 1636, wherof that of 1603 was the greatest ”  
   -  “ The more sickly the year is, the less fertile of Births ”  
   -  “ There are about 24000 Teeming women (of fertile age) …  . in, and about London ”  
   -  “ That there be …  near 70000 Fighting Men, that is Men between the Ages of 16, 

and 56 ”  
   -  “ There come yearly to dwell at London about 6000 strangers out of the Country, which 

swells the Burials about 200 per Annum ”  
   -  “ In the Country but about one of fi fty dies yearly, but at London, one of thirty, over and 

above the Plague …  It is doubted whether encrease of People, or the burning of Sea-
coal were the cause, or both ”  

   -  “That  London,  the  Metropolis of England , is perhaps a Head too big for the Body, and 
possibly too strong: That this Head grows three times as fast as the Body unto 
which it belongs, that is, It doubles its People in a third part of the time”      
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 Building on Graunt’s success, in 1683 Petty published  Observations upon the Dublin 
Bills of Mortality , followed by  Further Observations on the Dublin Bills  in 1687 (Roncaglia, 
  1985  , p. 14). In 1693, the astronomer Edmond Halley (1656–1742) (Halley,   1693  ) — 
who gave the famed Halley comet its name — further improved on these early efforts by 
calculating a lifetable for Breslaw, the capital of the province of Silesia, a site Halley chose 
because, unlike London and Dublin, it had an essentially stationary population (i.e., virtu-
ally no immigrants or emigrants, who could alter the population’s “natural” age and 
mortality structure). Aware of the utility of his work for business and governance alike, 
Halley noted his results could be used not only to regulate the valuation of annuities and 
price of life insurance (“it being 100 to 1 that a man of 20 dies not in a year, and only 38 to 
1 for a man of 50 years of age”) but also to determine the number of “fencible men” (i.e., 
eligible for induction into military service) (Halley,   1693  , p. 483). Finding regularities in 
patterns of death just as astronomers found regularities in the motions of planets, Halley —
 along with Petty and Graunt — brought human experience into the orbit of numerical analysis 
(Krieger,   2000  ). 

 It was in medicine, however, that the second effort crucial to epidemiology’s emerged 
occurred, one that enabled the counting of “cases” for disease-specifi c morbidity and mor-
tality rates. At issue was the shift:  

   -   from  the Hippocratic conception of disease as unique person-specifi c humoral imbal-
ances (as expounded in European medical texts during the prior half-millenia;  see
Chapter 2, Textbox 2–1 ),  

   -   to  disease as a distinct pathological entity, each with its own specifi c causes and treat-
ments (Guerrini,   1989  ; Martin,   1990  ; Porter,   1997  ; Bynum,   2008  ).     

 Critical to this conceptual change was the work of the physician Thomas Sydenham 
(1624–1689), a contemporary of Petty and Graunt, who — despite ultimately challenging 
the basis of Hippocratic etiologic thought — was called the “English Hippocrates” by his 
contemporaries because of his insistence that physicians directly and meticulously observe 
their patients rather than rely on text-based dogma (Sydenham,   1922  ; Dewhurst,   1966  ; 
Cunningham,   1989  ; Porter,   1997  ; Bynum,   2008  ). 

 Sydenham’s shift in the 1660s and 1670s to the view that, in his words, “all disease be 
reduced to defi nite and certain species …  with the same care which we see exhibited by 
botanists in their phytologies” (Dewhurst,   1966  , p. 60) was informed by three experiences. 
The fi rst was his semi-quantitative analysis ( see   Textbox     3–3    for a description) of 14 years’ 
worth of London data on epidemic disease (1661–1675). Observing that different febrile 
diseases clustered together in different years, a phenomenon that only made sense if fevers 
were distinct entities, Sydenham coined the term epidemic constitution  and sought to under-
stand why distinct fevers did or did not exhibit the same temporal patterns (Sydenham, 
  1922  ; Dewhurst,   1966  , pp. 60–61). A second experience solidifying his new disease-specifi c 
view was Sydenham’s convincing demonstration that cinchona bark (a source of quinine) 
was successfully and uniquely suited to treating the ague (as malaria was then termed) 
(Dewhurst,   1966  ; Cunningham,   1989  ; Bynum,   2008  ). This fi nding challenged the idea that 
one type of fever could simply morph into another, because disease-specifi c cures implied 
disease-specifi c etiologies.  

 The third experience that affected Sydenham’s scope of observation, however, was 
decidedly more social in nature and consisted of his forced change, in the 1660s, from 
treating more affl uent to predominantly poorer patients. Precipitating this shift was the 
1660 Restoration to the throne of Charles II (1630–1685), ending Oliver Cromwell’s 
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    Textbox 3–3.     The Shift to Quantifying Population Rates of Disease 
and Death: Refl ections of William Farr (1807–1883), 
the First Compiler of Medical Statistics for Newly 
Established United Kingdom General Registrar’s Offi ce 
(Founded in 1836), on: (a) Sydenham’s Late 
Seventeenth Century Efforts to Describe Disease 
Occurrence in Quantitative Terms, and (b) the Study 
of Disease as a Mass Phenomenon    

      (a)  on Sydenham (Farr,   1885   [1975], p. 214):     

 “ …  Sydenham, one of the most accurate of medical writers, in speaking of small-pox, 
employed such terms as these: (1661) “It prevailed a little, but disappeared again.” — 
(1667–9) “The small-pox was more prevalent in town for the fi rst two years of this 
constitution than I ever remember it to have been.” — (1670–2) “The small-pox arose; 
yielded to the dysentery; returned,” &c., &c. These terms admit of no strict compari-
son with each other; for it is diffi cult to say in which year the small-pox was the most 
fatal, and impossible to compare Sydenham’s experience thus expressed with the 
experience of other writers in other places and other ages; for “prevailed a little,” 
“raged with violence,” and similar terms, may imply either that small-pox destroyed, 
1, or 2, or 5 or 10 per cent. of the population. The superior precision of numerical 
expressions is illustrated by a comparison of Sydenham’s phrases with the London 
bills of mortality in the same years. 

    The 1,987 deaths from small-pox in 1668, and the 951 deaths from that disease in 
the year following, express the relative intensity of small-pox in distinct terms. The 
method of the parish clerks, although imperfectly carried out, was the best. Sydenham 
guessed the quantity with sagacity, and called it great or small; the parish clerks mea-
sured it, and stated the results in fi gures. The present Registrars will furnish medical 
science with an unbroken series of observations expressed numerically.”  

   (b)  on the study of disease as a mass phenomenon (Farr,   1837  ):     

 “Like the universe, mankind may be studied in individuals or in masses. The physiolo-
gist may take the body to pieces, separate every bone, muscle, nerve, vessel, and 
pursue these to their last globules, or decompose them into their elementary princi-
ples; and in every step of the analysis discover interesting facts: or he may study the 
successive generations of men in nations, the great results of their organization, the 
general laws which regulate their evolution, the modifi cations wrought on them by 
the earth, the atmosphere and the arts of civilization. Both kinds of investigations are 

      Deaths from small-pox in London  

  Years  Deaths  Years  Deaths  Years  Deaths  Years  Deaths  

 1661  1,246  1666  38  1671  1,465  1676  359  

 1662  768  1667  1,196  1672  696  1677  1,678  

 1663  411  1668  1,987  1673  1,116  1678  1,798  

 1664  1,233  1669  951  1674  853  1679  1,967  

 1665  655  1670  1,465  1675  2,507  1680  689  
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(1599–1658) Commonwealth, which cut Sydenham off from London’s more privileged 
society. This was because Sydenham and his family had been supporters of Cromwell, 
who had, in the 1640s, led the civil war against (and ultimately executed) Charles I 
(1600–1649). Dissolving Parliament and declaring England to be Commonwealth, 
Cromwell served as its Lord Protector until his death in 1658, after which the royalist 
opposition gained the upper hand and successfully re-installed the monarchy in 1660 (Hill, 
  1972  ; Gaunt,   1996  ; Sherwood,   1997  ; Wilson,   1999  ). With this change in political fortunate, 
Sydenham was no longer physician to those in power but instead began treating more 
impoverished patients, thereby immersing him in observation of the latter’s more prevalent 
and varied illnesses and fevers (Sydenham,   1922  ; Dewhurst,   1966  ; Cunningham,   1989  ). 
His capacity for nuanced observation, along with his openness to considering diseases to 
be specifi c, not just person-bound humoral disturbances, together informed his new noso-
logical orientation to disease specifi city, a conceptual shift essential for epidemiologists to 
“count cases.” 

 Nevertheless, indicative of the profound change Sydenham’s views meant for etiologic 
understanding and disease classifi cation, the shift to a “universal” nomenclature for specifi c 
causes of death and disease took a full two centuries. Thus, building on various country-
specifi c efforts that commenced in the late 1700s, it was only in 1853 that First International 
Statistics Congress, organized by Quetelet, hammered out the fi rst attempt to establish a 
“uniform nomenclature of causes of death applicable to all countries,” with its work the 
direct forerunner to what in 1948 offi cially became termed the “International Classifi cation 
of Disease”, under the aegis of the newly created World Health Organization (WHO; 
Rosen,   1958   [1993]; Eyler,   1979  ; Desrosières,   1998  ; Eknoyan,   2008  ; WHO,   2009  ). 

Changing Patterns of Life, Death, and Disease: Revolutionizing Population Health.
Also contributing to growing Western European and North American interest in the con-
tours and causes of population health were marked changes in people’s ways of living and 
dying. One spur to the era’s new quantitative health investigations were mounting out-
breaks of deadly new epidemic diseases — especially yellow fever and cholera, never before 
encountered in Europe or the Americas. These terrifying and rapidly fatal ailments burned 
through fast-growing and increasingly congested cities, home to commercial ports and 
to squalid neighborhoods barely housing the multitudes of laborers employed in the new 
factories of what was dubbed, by as early as the 1820s, the “Industrial Revolution” (Smillie, 
  1952  ; Rosen, 1958 [1993]; Lilienfeld & Lilienfeld,   1977  ; Lilienfeld,   1980  ; Lilienfeld & 
Lilienfeld,   1982  ; Delaporte,   1986  ; Terris,   1987  ; Hobsbawm,   1996a  ; Steckel & Floud,   1997  ; 
Porter,   1999  ). Granted, outbreaks of assorted epidemic disease certainly had caused much 
misery and mortality long before the industrial era and the rural poor had long endured 
hardships and poor health (Rosen, 1958 [1993]; Porter,   1999  ). Nevertheless, the unprece-
dented urban concentration of people and deaths, including the appearance of new, awful, 
and highly fatal diseases, along with rising social unrest, further heightened levels of fear, 
concern, and action. 

necessary, but the latter invites especial attention at the present time. A stone falling 
to the earth, and the planets in their revolutions, obey the same law; but this law was 
fi rst demonstrated in the larger masses; so in like manner it may be anticipated that 
the researches into the history of man, individually and collectively, will throw mutual 
light on each other, but that the great laws of vitality will be fi rst discovered by obser-
vations extending over entire nations.”  
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 Two classic descriptions (one from the late eighteenth century, the other approaching the 
mid-nineteenth century) provide a vivid sense of the disease-related fears engendered in 
the new urban context. The fi rst of these chronicled the United States’ fi rst major yellow 
fever outbreak, which occurred in 1793 in Philadelphia, then the largest city in the United 
States and seat of its capital (which did not move to Washington, D.C., until 1800) (Powell, 
  1993  ). As detailed by Benjamin Rush (1745–1813) (Runes,   1947  ; Winslow,   1952  ; Brock, 
  1990  ), a prominent U.S. physician and signatory of the Declaration of Independence, 
Philadelphia’s epidemic was fi erce and terrifying (Runes,   1947  , pp. 404, 406, 409): 

 The disease is violent and of short duration …  Many people are fl ying from the city …  You can 
recollect how much the loss of a single patient used to affect me. Judge then how I must feel, in 
hearing every morning of the death of three or four! … Thirty-eight persons have died in eleven 
families in nine days in Water Street, and many more in different parts of the city …  Our city is 
a great mass of contagion … .   

 Notably, in the course of the epidemic, Rush not only lost his sister to the disease but was 
himself stricken yet managed to recover. 

 A half-century later, the best-selling and unprecedented 1840 exposé  Promenades dans 
Londres  (translated as  London Journal: A Survey of London Life in the 1830s ), written by 
Flora Tristan (1803–1844) (Beik & Beik,   1993  ), reported on the stricken health-status, 
workplaces, neighborhoods, and homes of the new generation of factory workers and city-
dwellers. Recounting the arduous work, low pay, and inadequate diet they endured, and 
detailing the stinking slums in which they resided, Tristan reported, “the wretches are all 
sickly, rachitic, debilitated; they are thin and stooped, with weak limbs, pale complexions 
and lifeless eyes” (Tristan, 1840 [1986], pp. 62–63). Moreover, among the 100,000 or so 
London women estimated to be ensnared in the city’s explosive growth of exploitative 
prostitution, she recorded that nearly 20,000 were believed to die each year, some “in hospitals 
from shameful disease or pneumonia;” others, “who cannot be admitted,” “die in their 
frightful hovels, deprived of food, medicine, care, and everything else” (Tristan, 1840 
[1986], p. 79). Summing up her impressions, including the sharp contrast between the 
enormous power of the new industrialists and their political supporters versus the plight of 
the many, Tristan wrote: “In 1839 I encountered extreme poverty in the London populace; 
passions were high and dissatisfaction widespread” (Tristan, 1840 [1986], p. xix). 

 Simultaneously, the epochs’ signal revolutions — the American revolution in 1776, the 
French revolution in 1789, the Haitian revolution of 1791 — augured a turning point for 
Western states and their colonial possessions, rulers, and inhabitants who would be citizens, 
not subjects — or slaves (James,   1938   [1989]; Hobsbawm,   1996a  ; Krieger,   2000  ). To count, 
for purposes of representation — let alone taxation — one must be counted, and the U.S. 
Constitution, adopted in 1790, became the fi rst anywhere to mandate a full and public 
census of population, to be held every 10 years — albeit in language that codifi ed inequality, 
setting slaves equal to only three-fi fths of a free person and excluding counts of American 
Indians (Buck,   1982  ; Anderson,   1988  ). Census data, along with vital statistics, become 
essential instruments for states to understand their assets and defi cits, their growth and 
changes, variously reckoned in human, economic, and military terms (Koren,   1918  ; Glass, 
  1973  ; Rosen,   1974  ; Shaw & Miles,   1981  ; Cole,   2000  ). To facilitate computation of popula-
tion statistics, governments devoted new resources to consolidate the registration of births 
and death and to analyze them in conjunction with the newly available census denominator 
data (Rosen, 1958 [1993]; Desrosierès,   1998  ; Porter,   1999  ). 

 In other words, coincident with — if not constitutive of — the birth of epidemiology as 
a discipline was a profound interest — by investigators, physicians, statesman, military 
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offi cers, and the broader polity alike — in connections between bodies and the body politic 
(Baecque,   1997  ; Krieger,   2000  ). Clearly articulating these connections was the famous 
essay authored in 1790 by Johann Peter Frank (1745–1821), a leading architect of European 
health systems and public health advisor to monarchs (Rosen,   1974  ; Lesky,   1976  ), titled 
“The People’s Misery: The Mother of Diseases” (Frank,   1790  ). Delivered as a commence-
ment speech to a class of graduating physicians, Franks’ address appeared 1 year after the 
French Revolution of 1789. In this essay, Frank not only described in detail the disease and 
suffering of the rural poor ( see  excerpts in  Textbox     3–4   ) but also duly warned rulers of the 
need for enlightened policies to prevent worsening conditions from provoking revolution-
ary ardor. Inadequate attention to the “body natural,” in other words, could threaten the 
“body politick.”      

   Debating the Determinants of Disease Distribution: 
Nineteenth Century Arguments   

 Not that an interest in links between society and health automatically translated to any 
single etiologic perspective. Instead, underscoring the importance of theory, the same facts 
of disease distribution could lend themselves to differing interpretations, whether about 
disease mechanisms or determinants of the population patterning of health. Illustrating this 
fundamental point are three pertinent parallel and interwoven critical debates that I will 
now briefl y review — all well-known to public health historians, albeit with only the fi rst 
typically receiving any mention in epidemiology textbooks. These etiologic controversies 
concern: ( 1 ) contagion versus miasma versus poverty as the cause of epidemic disease, and 
hence quarantine versus sanitation versus social reform as a solution; ( 2 ) liberal versus 
radical explanations of links between social class, work, economics, and disease; and 
(3 ) climate versus innate constitution versus colonialism versus slavery as explanations for 
links between race/ethnicity and health. 

Poison or Filth, Contagion or Miasma, and “Predisposing” Conditions: Places, People, 
Polemics, Poverty, and Politics.  One core etiologic debate dominating the early days of 
epidemiology — and a discipline-defi ning dispute still analyzed to this day (La Berge,   1992  ; 
Hamlin,   1998  ; Baldwin,   1999  ; Aisenberg,   1999  ; Bynum,   2008  ) — was whether “contagion” 
versus “miasma” explained that era’s novel and horrifi c outbreaks of cholera and yellow 
fever (Hirsch, 1886; Allen,   1947  ; Smillie,   1952  ; Coleman,   1987  ; Rosenberg,   1987  ; 
Humphreys,   1992  ), along with the occurrence of those more familiar but still dreaded mass 
killers, such as typhus, typhoid, and scarlet fever (Hirsch, 1886; Smillie,   1955  ; Hays,   1998  ). 
At one extreme, the contagionists (from the Latin “con” and “tangere,” to “touch together” 
[OED]), who were ascendant at the start of the nineteenth century, argued that epidemics 
resulted from direct person-to-person contact that spread invisible poisons (conceptualized 
as non-living, non-reproducing toxins) (Ackerknecht,   1948b  ; Pelling,   1978  ; Bynum,   2008  ). 
Citing centuries of experience with leprosy and plague as well as smallpox and syphilis 
(which all sides agreed were contagious), along with evidence of epidemics following 
military and trade routes, the contagionists sought to prevent the importation of epidemic 
disease. Their primary strategy was to restrict contact via quarantining ships (including 
their crews and cargo) and sealing off affected neighborhoods, cities, and even borders 
behind cordons sanitaires  enforced by military troops. At the other extreme, proponents 
of miasma held that putrid organic matter arising from locally generated decaying fi lth 
(e.g., excrement, rotting food) corrupted the air, making it noxious (or “stained,” per the 
Greek root of “miasm,” “to stain or defi le” (OED)), and further argued that this miasm of 
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    Textbox 3–4.     Confronting the “Misery of the People”: the Compassionate 
Paternalism of Johann Peter Frank (1745–1821), Advisor to 
Eighteenth Century “Enlightened Rulers”    

 In “The People’s Misery: Mother of Diseases,” an oration Frank gave in 1790, he 
argued that benevolent rulers must look after the health of their population, because 
a sick and discontent population worn down by poverty and strenuous labor is ulti-
mately unproductive and susceptible to disloyalty (Frank,   1790  ; Sigerist,   1941  ). Far 
from being a revolutionary call to arms, it is at once a cautionary, compassionate, and 
paternalistic text, revealing both a deep concern about the extreme deprivations and 
daily miseries endured by the rural poor and a fear for fate of rulers and countries that 
allowed such privations to endure. 

 Accepting that “every social class must have its own diseases determined by the 
different mode of living” (Frank,   1790  , p. 93) and that inequalities in wealth are 
inevitable, Frank nevertheless disputed the fatalistic view that the poor must suffer so 
badly. His central thesis was that unrelenting arduous labor, combined with woefully 
inadequate diets and shelter, were the root causes of their high infant mortality, 
maternal mortality, premature aging, and early death. To Frank, it was obvious that 
“the human machine must break down in a very short time if food of the right kind 
and quantity does not replace what labor has used up every day and sweats have 
consumed” (p. 97).The cycle started at conception (pp. 93–94): 

 Sowed in exhausted soil, the fetus has hardly drawn the fi rst juices through the animal 
roots of the placenta when, without resistance, it already is shaken and torn as a result 
of the awful physical labor imposed upon the ill-nourished mother …  How often does 
it not happen that the dire necessity of supporting the family compels pregnant 
women to undertake work that far exceeds their strength! Bent to the earth, they dig 
the soil relentlessly, make ditches, cut the grain under the burning rays of the southern 
sun, and are crushed by the enormous weights they carry with their arms and head …  
And yet pregnant animals are kept away from hard work entirely, lest the horses bring 
forth the foals and the cows the calf prematurely, to the detriment of the owner. The 
human females, however, who carry the germ of a citizen must die from gruesome 
starvation or submit their fertile bodies to the yoke …  [and] often undergo childbirth 
in a very cold and almost open place or among the cattle. 

 Were the infant to survive, its health was next imperiled by poverty forcing the 
mother to hire themselves out as wet-nurses for wealthier women, which they did at 
the cost of weaning their own children too soon, feeding them instead on coarse 
gruel. Whatever children survived were then “compelled by their parents’ poverty to 
get ready for too hard labors” (p. 94), with both child and parents predisposed to 
catch “any matter of diseases,” including ailments arising “from insuffi cient clothing, 
lack of fuel, bitter frost, sooty and unclean habitations, or the fi lthy skin diseases due 
to neglect of cleanliness of the body” (p. 98). In Frank’s view, their suffering ended 
only when their “shrunken body breaks down under the weight of so much misery” 
(p. 99). 

 Alarmed by both the health and social implications of the “misery of the common 
people” (p. 91), Frank warned, writing in the wake of the French Revolution, that if 
immiseration became too great, it “makes people ready for any vile action …  extin-
guishes the mutual love of parents to children and children to parents …  [and] destroys 
and throttles respect for the Ruler, for the law and even for religion” (p. 92). To “drive 
away the causes of disease” — “just as the sun drives away the rain” (p. 91) — rulers, 
acting in enlightened self-interest, must evince a “fatherly affection for even the 
lowest class of his subjects” (p. 91), abolish servitude, and “not let prices of vital 
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unsalubrious air would, under the right atmospheric conditions, provoke epidemic disease. 
To the anti-contagionists, the “obvious” solution was not quarantine but rather to clean up 
fi lth. In the middle, unconvinced by the arguments and evidence of either side, were pro-
moters of “contingent contagionism,” which held that an individual’s contagiousness 
depended on factors ranging from climate to personal predisposition (Ackerknecht,   1948b  ; 
Pelling,   1978  ; Delaporte,   1986  ; Hamlin,   1998  ). Still another alternative explanation, termed 
the zymotic  theory, held that epidemics were caused not by general fi lth but rather by spe-
cifi c airborne non-living poisons released by the exhalations and skin of the ill (Pelling, 
  1978  ; Eyler,   1979  ; Porter,   1999  ). 

 Feeding the debate’s fury were the myriad observations unexplained by each side’s 
hypotheses ( see   Textbox     3–5    for a century’s worth of debate over yellow fever, as but one 
example) (Ackerknecht,   1948b  ; Pelling,   1978  ; Rosenberg,   1987  ; Delaporte,   1986  ; Hamlin, 
  1995  ; Hamlin,   1998  ; Aisenberg,   1999  ; Baldwin,   1999  ). For example, contagion could not 
account either for the failure of quarantine to stop the spread of yellow fever or cholera or 
for the simultaneous eruption of cases in different neighborhoods in a given city or differ-
ent locales. Conversely, miasma left unexplained why disease migrated with sick people, 
why outbreaks typically started in port towns, and why persistently fi lthy neighborhoods 
only sporadically experienced epidemics. No one, moreover, had a good explanation for 
why only some people — not everyone — became sick during an epidemic; the general con-
sensus was that an individual’s risk refl ected an interplay of exposure to “exciting causes” 
(i.e., whether the miasma or a specifi c disease-produced contagious poison) and “predis-
posing conditions” (e.g., pre-existing health status), which differentially rendered 
individuals more or less susceptible to the “exciting cause.”  

 Indicative of how these various hypotheses were invoked to address the confusing and 
mixed nature of the evidence was an ingenious study conducted in 1848 by the aforemen-
tioned William Guy, in which he compared attacks of fever among different groups of 
workers in London. Guy’s hypothesis was that workers most exposed to noxious smells 
would be at highest risk. His results, however, indicated that not only “the bricklayers’ 
labourer is more than four times, and the brickmaker nearly three times as liable as to fever 
as the scavenger” (who collected, sorted, and disposed of street trash) but also that all three 
groups were at higher risk than the nightmen who removed nightsoil (i.e., excrement) from 
public privies and who cleaned sewers, with the respective percentages attacked by fever 
being 35.5 % , 21.5 % , 8 % , and 4 %  (Guy,   1848  ). To try to make sense of these data, Guy 
discussed not only the occupational exposures but also who was in the different occupa-
tions, noting that bricklayers were the most poorly paid, least well-nourished, and most 
likely to live in the most wretched neighborhoods (in which they were exposed to foul air 
day and night, not just on the job). 

commodities rise beyond what labor and sweat can pay” (p. 99). Frank’s conclusion? 
(p. 90): 

 Let the rulers, if they can, keep away from the borders the deadly contagion of threat-
ening diseases! Let them place all over the provinces men distinguished in the science 
of medicine and surgery! Let them build hospitals and administer them more auspi-
ciously! Let them pass regulations for the inspection of pharmacies and let them apply 
many other measures for the citizens’ health — but let them overlook only one thing, 
namely, the necessity of removing or of making more tolerable the richest source of 
diseases,  the extreme misery of the people , and you will hardly see any benefi ts from 
public health legislation.  
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    Textbox 3–5.     A Century of Miasma-Contagion Polemics: the Case of Yellow 
Fever, Europe, and the United States    

  1790s : In the United States, the 1793 Philadelphia yellow fever epidemic sparked 
fi erce debates, affecting state politics and policy, over whether it resulted from “local 
origins” — that is, fi lth, as argued by Benjamin Rush (1746–1813) (Rush,   1809  ) versus 
imported from overseas, as argued by William Currie (1754–1828) (Currie,   1794  ). In 
response to these disputes, Noah Webster (1758–1843), the prominent intellectual of 
dictionary fame, researched and published, by act of Congress, an original and massive 
two-volume report:  A brief history of epidemic and pestilential diseases; with the principal 
phenomena of the physical world, which precede and accompany them, and observations 
deduced from the facts stated  (1799) (Webster,   1799  ). Preceding Villalba’s  Epidemiología 
Española  (Villalba,   1803  ) by four years, the text offered one of the fi rst systematic his-
torical reviews of epidemic disease (Spector,   1947  ); in it, Webster declared he was 
“ convinced …  of the fallacy of the vulgar opinion, respecting the origin of the yellow 
fever in the United States, from imported sources ” (Webster,   1799  , pp. vii–viii). 

  1807:  Struck by the spotty and seasonal distribution of the disease, a small minority 
of physicians, such as   John Crawford (1746–1813) of Baltimore, speculated that 
insects, such as the mosquito, might somehow transmit the disease (Mitchell, 
  1948  [1977]; Allen,   1947  ). 

  1819:  The eminent British naval physician, Sir Gilbert Blane (1749–1834) pub-
lished a major text presenting “a statement of the evidence respecting the contagious 
nature of the yellow-fever” (Blane,   1819  ), in which he argued that outbreaks always 
originated in port towns, could be traced to the arrival of specifi c ships, and could be 
deterred by quarantine. 

  1820:  New York City’s appointed resident physician, David Hosack, argued fi lth 
was not a necessary or suffi cient cause of yellow fever, but nevertheless recommended 
sanitary measures because fi lth could increase vulnerability to contagion (Hosack, 
  1820  ). Noting that yellow-fever broke out in clean ships carrying only loads of salt 
and yet often was absent among horrendously fi lthy boats, Hosack indignantly asked: 
“Are the investigations and accumulated experience of Huxham, Haygarth, Currie, 
Gregory, Ferriar, Percival, Blane, Chisholm, M’Gregor, Pym, Gilpin, Wright, and a 
host of others, to be prostrated by the arrogant assertions, the overweening conceits, 
and fl ippant remarks of those juniors in knowledge and in years, who have lately 
obtruded themselves upon the public attention?” (Hosack,   1820  , p. 9). 

  1822:  The fi rst serious threat to Europe by yellow fever, following a major outbreak 
of yellow fever in Barcelona that killed between 5,000 to 20,000 of the city’s 100,000 
inhabitants (Coleman,   1987  , pp. 25–27); this outbreak led the French government to 
enact, on March 3, 1822, its fi rst comprehensive quarantine law to defend the nation’s 
boundaries from imported contagious disease; the penalty for transgressing this law 
was death (Aisenberg,   1999  ; Delaporte,   1986  ). 

  1827:  Nicholas Chervin (1783–1843), a prominent French physician, submitted a 
massive report, containing 602 supporting documents, to the French Académie de 
Médicine, in which he argued that a miasmatic hypothesis fi t the facts best (Academié 
de Médicine,   1828  ); the evidence he presented and the ensuing debate (Chervin, 
  1827  ; Chervin,   1828  ) led the Académie to concur with Chervin and to recommend 
the repeal of France’s quarantine legislation (Academié de Médicine,   1828  ). 

  1828:  The French government repealed quarantine, paving the way for other 
states to do likewise; the Académie awarded Chervin the Grand Prix de Médicine for 
his work (Ackerknecht,   1948b  ). 

  1851:  The world’s fi rst international sanitary conference was held in Paris; working 
under a miasmatic framework, its participants advocated sanitary reform and developed 
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 Adding to the intensity of the miasma-contagion debate were its social, political, and 
economic ramifi cations, as argued and recognized at the time (Ackerknecht,   1948b  ; Pelling, 
  1978  ; Delaporte,   1986  ; Rosenberg,   1987  ; Hamlin,   1995  ; Hamlin,   1998  ; Aisenberg,   1999  ; 
Baldwin,   1999  ). “Contagion,” invoking the metaphor of invasion, implied the need for a 
strong military, regulated trade, and quarantine — the last of which imposed costs on com-
merce and invited riots when forced on restive working class neighborhoods (McDonald, 
  1951  ; Delaporte,   1986  ; Rosenberg,   1987  ; Porter,   1999  ; Aisenberg,   1999  ). “Miasma,” by 
contrast, pointed to a local disturbance resulting from local fi lth and corruption (literally, of 
the air; metaphorically, of politics) and called for installing sewage systems, relocating 
slaughterhouses outside of cities, preventing goods from accumulating and rotting at 
wharves, improving ventilation in people’s homes, and encouraging higher standards for 
personal hygiene (Ackerknecht,   1948b  ; Pelling,   1978  ; Delaporte,   1986  ; Rosenberg,   1987  ; 
Hamlin,   1995  ; Hamlin,   1998  ; Aisenberg,   1999  ; Baldwin,   1999  ). Moreover, within both 
camps, sharp divisions existed over whether it was suffi cient to tackle the “exciting causes” 
versus also being necessary to reckon with the “predisposing conditions” that respectively 
weakened bodily “defenses” and “integrity.” Vehement arguments likewise existed over 
whether the poor’s greater susceptibility to epidemic disease resulted from individual 
immorality or social injustice (Ackerknecht,   1948b  ; Delaporte,   1986  ; Rosenberg,   1987  ; 
Hamlin,   1998  ). 

 Exemplifying the economic case against contagion was the 1824 tome,  Evils of 
Quarantine Laws, and Non-Existence of Pestilential Contagion; Deduced from the 
Phaenomena of the Plague of the Levant, the Yellow Fever of Spain, and the Cholera 
Morbus of Asia  (Maclean,   1824  ), written by the anti-contagionist English physician Charles 
Maclean (1788–1824) (Pelling,   1978  ). Arguing “There is not upon record a single instance 
of sanitary regulations having, even in appearance, proved effi cient for their proposed 
ends,” he chastised the English government for quarantining on average 700 boats per year 
between 1815 and 1823, resulting in what he deemed a needless loss of more than 100,000 
pounds annually (caused by “tear and wear of ships, cordage, and rigging, wages and main-
tenance of crews, damage, deterioration and pilferage of cargoes, &c.”). Maclean’s blunt 
conclusion? — “ SANITARY LAWS ARE A SOURCE OF GRATUITOUS EXPENSE AND VEXATION TO AN

ENORMOUS AMOUNT”  and “ OUGHT TO BE FORTHWITH ABOLISHED”  (Maclean,   1824  , pp. 253–259; 
uppercase in the original). So explicit were these economic arguments that John Snow 
(1813–1858), in an 1853 pamphlet elaborating his then-new (1849) theory of cholera being 
a water-borne disease transmitted by a parasitic micro-organism present in the feces of 

a new international sanitary code free of what they deemed to be obsolete and irrel-
evant quarantine laws (Rosen, 1958 [1993], pp. 268–269). 

  1880s:  The Cuban physician Carlos Finlay (1833–1915) produced empirical and 
experimental evidence favoring the mosquito transmission hypothesis, which 
addressed such puzzles as the disease’s climatic affi nities and patchy pattern of spread 
(Finlay, 1881, in Buck et al., 1988, pp. 60–66). 

  1890s:  Building on Finlay’s work, the U.S. physician Walter Reed (1851–1902), as 
part of his investigations of high yellow fever mortality among U.S. troops stationed 
in Cuba during the 1898 Spanish-American war, conclusively demonstrated the role 
of the mosquito in transmitting yellow fever and also hypothesized that the presumed 
microbial cause was in fact a virus (one that was eventually isolated in the late 1920s) 
(Porter,   1997  , pp. 472–475; Coleman,   1987  , pp. 1–24).  
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infected persons (Snow,   1853  ; Frost,   1936  ; Lillienfeld,   2000  ), was compelled to observe 
(Snow,   1853  , pp. 173–174): 

 The question of contagion in various diseases has often been discussed with a degree of acri-
mony that is unusual in medical or other scientifi c inquiries …  The cause of the warmth of 
feeling…  is the great pecuniary interests involved in the question, on account of its connection 
with quarantine [and the millions of pounds] jeopardised by quarantine.   

 Taking the anti-contagionist economic logic one step farther, Edwin Chadwick (1800–1890) 
(Lewis,   1952  ; Rosen, 1958 [1993]; Porter,   1999  ), author of Great Britain’s draconian 1834 
Poor Law (Englander,   1998  ) (whose wretched workhouses were immortalized in Charles 
Dickens’  Oliver Twist ), argued in his extraordinarily infl uential 1842  Report on the Sanitary 
Condition of the Labouring Population of Great Britain  (Flinn,   1965  ) that the sanitary 
approach could even end up reducing government costs in the long-term. To Chadwick, the 
excess disease and death resulting from fi lth-related disease imposed shocking costs — on 
government and business (the foci of his concerns). Tallying the impact of illness on both 
poor relief and workers’ productivity, he wrote (Flinn,   1965  , p. 223): 

 It is an appalling fact that, of all who are born of the labouring classes in Manchester, more than 
57 per cent die before they attain fi ve years of age; that is, before they can be engaged in factory 
labour, or in any other labour whatsoever.   

 Chadwick’s central premise was that fi lth breeds sickness, sickness breeds unemploy-
ment, and unemployment breeds poverty. Two corollaries were: ( 1 ) poverty was  not  a cause 
of disease (but instead was at best a correlate, if not an outcome, of poor health), and 
(2 ) abolishing fi lth through adequate sewage systems should simultaneously reduce sick-
ness and the number of impoverished and their dependence on state-administered relief and 
charity; no other anti-poverty measures were needed (Hamlin,   1998  ). Linking his eco-
nomic liberalism (i.e., belief in the free market and limited government regulation) to social 
conservativism, Chadwick further believed, as did many of his contemporaries, that immo-
rality was antecedent to both fi lth and poverty. Capturing this view were the comments 
Chadwick included in his report, from one Reverend Whitewell Elwin of Bath, who, 
describing an 1837 smallpox outbreak that “carried off upwards of 300 persons,” observed 
(Flinn   1965  , pp. 234–235): 

…  yet of all this number I do not think there was a single gentleman, and not above two or three 
tradesmen. The residences of the labouring classes were pretty equally visited, disease showing 
here and there a predilection for particular spots, with full virulence in Avon-street …  the very 
place which every person acquainted with Bath would have predicted …  Everything vile and 
offensive is congregated there. All the scum of Bath — its low prostitutes, its thieves, its beggars …
this mass of physical and moral evils …  whatever contagious or epidemic disease prevailed, –– 
fever, small-pox, infl uenza — this (Avon-street) was the scene of its principal ravages …

 Lemuel Shattuck’s (1793–1859) classic  Report of a General Plan for the Promotion of 
Public and Personal Health …  Relating to a Sanitary Survey of the State; The Shattuck 
Report  (  1850  ), the United States’ fi rst comprehensive public health report (Shattuck,   1850   
[1948]), likewise linked immorality, fi lth, and disease (Rosenkrantz,   1972  ). Like Chadwick, 
Shattuck’s argument was that both sanitation and moral instruction were required to 
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prevent the fi lth and epidemics arising from “an adult population, short-lived, improvident, 
reckless, intemperate, immoral, and with excessive desires for sensuous gratifi cation” 
(Shattuck, 1850 [1948], p. 48). 

 The view that moral depravity drove risk of disease, however, was not unique to anti-
contagionists; contagionists shared it too. Writing in 1833, the contagionist U.S. physician 
Bernard Byrne (1807–1860) commented, “it is scarcely necessary to observe, that intem-
perance in drinking is another very general, and very powerful exciting cause of cholera” 
(Byrne,   1833  , p. 129). His stance was indistinguishable from that of the anti-contagionist 
French physician Henry Boulay de la Meurthe (1797–1858) (Delaporte,   1986  ), who during 
the 1832 Parisian cholera epidemic posited its greater toll on the poor resulted from their 
excessive drinking (Boulay de La Meurthe,   1832  , p. 78). Thus, according to de la Meurthe, 
cholera principally affl icted “individuals subject to bad habits or ways of living, who cannot 
or will not take advantage of the sound advice being offered them” (Boulay de la Meurthe, 
  1832  , p. 116). 

 By contrast, other investigators of more socially liberal or even radical persuasion — 
mainly miasmatists but also some contagionists — respectively held that that fi lth and 
contagion mattered, but only as one step in a causal pathway leading from economic 
exploitation to ill health (Delaporte,   1986  ; Hamlin,   1995  ; Hamlin,   1998  ). Pointing to the 
primacy of economic conditions in the timing of epidemic outbreaks, for example, in 1839 
Somerville Scott Alison (1813–1877), an anti-contagionist physician who attended poor 
miners and their families in a small Scottish mining town (Alison,   1839  ; Alison,   1840a  ; 
Hamlin,   1995  ), reasoned (Alison,   1839  , p. 142): 

 The occurrence of typhus fever among the labouring classes of this country, which is observed 
every winter, but more especially on those occasions when provisions, the necessaries of life, are 
high in price, when employment is with diffi culty obtained, and when the wages are low, suffi -
ciently attests to the fact that scanty food is a powerful cause of disease, and one of a widely 
extended range of action.   

 Notably, his views on the importance of poverty were shared by one of his contagionist 
contemporaries, the Edinburgh physician William Pulteney Alison (1790–1859) (Alison, 
  1844  ; Stephen & Lee,   1921  –  22  ; Pelling,   1978  ; Hamlin,   1995  ). Based on his experiences 
taking care of working class patients, Alison (the contagionist) held that his patients’ 
impoverishment was not chiefl y a result of “misconduct” (i.e., immoral behavior, as invoked 
by Chadwick, Shattuck, and others) but rather “misfortune” (e.g., factories precipitously 
closing), and he likewise challenged Chadwick’s view that sanitation alone would end 
epidemic disease (or poverty). Instead, viewing impoverishment as a correctable factor that 
facilitated transmission of and susceptibility to contagious disease, in 1840 Alison (the 
contagonist) wrote (Alison   1840b  , p. 12): 

 I have had many opportunities observing that, among the most destitute of the people in Edin-
burg, fever often spreads rapidly in situations as well ventilated and as far removed from any 
fi lth, external to the inhabited rooms, as can be desired. For example, in the highest stories of 
some of the highest houses in the vicinity of the High-street (particularly at Covenant-close, 
Dickson’s-close, and Skinner’s-close), I have seen numerous and rapid successions of fever 
cases originating from individual patients; while even at the same time, in the lower parts of the 
common stairs, worse ventilated and nearer to the collections of fi lth to be founds in the closets, 
but which are inhabited by people better employed and in more comfortable circumstances, 
fever has not appeared nor has it spread.   
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 Indeed, because of his overall concern about the deplorable conditions in which the poor 
were forced to live, Alison, despite being a staunch contagionist, supported removal of fi lth. 
Why? To Alison, one Dr. Bancroft (whom he quoted approvingly), said it well: “I hope that 
we shall always fi nd it within ourselves suffi cient motives to remove or avoid fi lthiness, 
even when convinced that it does not produce contagious fever” (Alison,   1840b  , p. 3). 

 Calling for even more radical steps, in 1848 the radical anti-contagionist Rudolf Virchow 
(1821–1902), a founder of both “social medicine” and cellular pathology — to which he 
brought the powerful and novel metaphor of the body as a “republic of cells” (Ackerknecht 
  1953  ; Rosen   1974  ; Waitzkin,   1981  ; Rather,   1985  ) — published his classic analysis of a 
typhus epidemic then devastating Upper Silesia, an extremely poor and Polish-speaking 
province of Germany (Virchow   1848a  ). Deeming typhus a fi lth-generated and non-conta-
gious disease (Virchow,   1848a  , p. 278), Virchow vividly described the affl icted population’s 
destitution, illiteracy, and political disenfranchisement. Concluding that the immiseration 
of the Upper Silesian populace simultaneously was imposed by and enriched the region’s 
small but wealthy and powerful landed gentry, Virchow polemically asked (Ackerknecht 
  1953  , p. 126): 

 Don’t crowd diseases point everywhere to defi ciencies of society? One may adduce atmospheric 
or cosmic conditions or similar factors. But never do they alone make epidemics. They produce 
them only where due to bad social conditions people have lived for some time in abnormal 
conditions.   

 To Virchow, solving the epidemic and preventing future ones required no less than estab-
lishing “full and unlimited democracy” (Virchow,   1848a  , p. 307). 

 Nevertheless, 35 years later, the eminent epidemiologist August Hirsch (1817–1894) — 
whose magnum opus, the encyclopedic  Handbook of Geographical and Historical Pathology
(Hirsch,   1883  ), presented exhaustive evidence on how disease rates varied by “time and 
place,” as infl uenced by differences in climate, soil, animal and plant life, and “the vicissi-
tudes of politics, of social affairs, of the food-supply, and of mental training” (Hirsch,   1883  , 
p. 2) ( see  excerpt in  Textbox     3–6   ) — although sympathetic to Virchow’s analysis, held that 
typhus was clearly a contagious disease. Totally agreeing that typhus epidemics were occa-
sioned by “ the state of want brought about by the failure of the crops, commercial crisis, 
war, and other far-reaching calamities ” (italics in original) (Hirsch,   1883  , p. 578), and even 
citing Virchow’s analysis of the “typhus epidemic of 1847–48 in Upper Silesia” (Hirsch, 
  1883  , p. 579), Hirsch simultaneously declared that “(t)here can be no question, on the part 
of anyone, that the typhus counts among the exquisitely contagious diseases” (Hirsch,   1883  , 
p. 591). To Hirsch, there was no contradiction between stating, on the one hand, that “the 
specifi c poison of the disease reproduces itself within the sick body, and is eliminated there-
from in a perfect state of potency” (Hirsch,   1883  , p. 591) and, on the other, that “(i)t is 
always and everywhere the wretched conditions of living, which spring from poverty and 
are fostered by ignorance, laziness, and helplessness, in which typhus takes root and fi nds 
nourishment; and it is above all in  the want of cleanliness, and in the overcrowding of dwell-
ings, that are ventilated badly or not at all and tainted with corrupt effl uvia of every kind ” 
(italics in the original) (Hirsch,   1883  , p. 581) ( see  excerpt in  Textbox     3–6   ). 

 In other words, as highlighted in  Textbox     3–7   , support for a specifi c disease mecha-
nism — whether contagion or miasma — did not by itself dictate the approach taken to 
analyzing disease distribution or explanations offered for the disproportionate burden on 
the poor. As the physician-historian Erwin H. Ackernecht famously fi rst argued in 1948 
(Ackerknecht,   1948b  ) and others have elaborated since (Pelling,   1978  ; Coleman,   1987  ; 



 

Epidemiology Emerges  75

    Textbox 3–6    .   August Hirsch’s (1817–1894) Magnum Opus:  Handbook of 
Geographical and Historical Pathology. Volume I.  Translated from 
the second German edition by Charles Creighton, M.D. London: 
The New Sydenham Society, 1883 — general framework and 
specifi c analysis of typhus.       

   General Framework   

 pp. 1–2: “The life of the organic world is the expression of a process called forth and 
sustained, in organisms that are capable of life, by the sum of all the infl uences which 
act upon them from without. The form and fashion of this process, accordingly, are 
determined by the kind of individuality and by the character of the environment. 
Each of those two factors shows many differences in time and space. As regards the 
human species, the differences are expressed, for the fi rst factor, in the distinctive 
qualities of generations separated by the years, and of races and nationalities scat-
tered over the globe; for the second factor, they are expressed in peculiarities of the 
climate and the soil, and of the animal and vegetable kingdoms in so far as these are 
brought into direct relation with man, and further, in the vicissitudes of politics, of 
social affairs, of the food-supply, and of mental training. 

 In these considerations lie the germs of a science, which, in an ideally complete 
form, would furnish a  medical history of mankind  [ sic ](italics in the original) …  And this 
science I have named, from the dominating point of view, the science of  geographical 
and historical pathology  (italics in the original).” 

 p. 6: “In arranging the subjects treated of in this work I have followed the order at 
present in general use of classifi cation of disease. I accordingly distinguish: (1) Acute 
infective diseases; (2) Chronic infective and constitutional diseases; (3) Diseases of 
organs.”     

   Analysis of typhus:   

 p. 545: “The  history of typhus  is written in those dark pages of the world’s story, 
which tell of the grievous visitations of mankind by war, famine, and misery of every 
kind.” 

 pp. 547–574: summary of typhus occurrence, as epidemic and endemic disease in 
every nation for which data was available, from 16th through 19th century, and asso-
ciations with poverty, war, and famine. 

 pp. 574–578: summary of data on typhus occurrence in relation to climate and soil, 
noting that although it has been documented more in temperate versus tropical 
countries, and in colder versus warmer months, nevertheless “typhus is quite inde-
pendent of  season  and  weather  in its development and epidemic diffusion” (p. 577), 
with the text cautioning “It follows from the prevalence of the disease in Persia, and 
the epidemics that have been observed in Tunis, Algiers, and Nicaragua–to mention 
only well-established facts–that the doctrine which used to be held, of the palm-zone 
and regions with an isotherm of 68°F. (20°C.) and upwards enjoying a complete 
immunity from typhus, is not universally applicable” (p. 575). 

 pp. 578–589: text summarizing the associations between epidemic typhus with “a 
time of want” (p. 578), noting that “When we inquire into the infl uence exerted by 
the state of social well-being on the production of typhus, there is always one fact 
forcing itself into the foreground, which has arrested the chief attention of observers 
at every period, viz.  the coincidence in time between epidemics of typhus and the state of 
want brought about by failure of the crops, commercial crisis, war, and other far-reaching 
calamities  (original in italics) (p. 578). Noting, however, that ‘[f]amine and typhus …  
have no necessary connexion as cause and effect, as Virchow has already pointed out 
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Hamlin,   1998  ; Aisenberg,   1999  ; Baldwin,   1999  ; Rosenberg,   2009  ), the triumph of anti-
contagionism by the mid-nineteenth century (shortly before its overthrow by germ theory) 
had less to do with undisputable evidence than it did with the impact of liberal economic 
and political opposition to quarantine, along with reformist responses to the deepening 
immiseration and rising agitation of the growing urban working class and slum-dwellers. 
The debate accordingly was never just solely about the etiologic mechanisms of epidemic 
disease. After all, as contemporary research on molecular microbial pathogenesis makes 
clear (Pier,   2008  ), both sides partially had it “right” but for the wrong reasons. Thus, 
depending on the actual infectious agent at issue (whether a self-replicating bacteria, virus, 
parasite, or prion, as opposed to inert poison) and its specifi c mode of transmission (e.g., 
by air [inhalation], water or food [ingestion], or direct contact of skin or mucosal mem-
branes with the excrement, saliva, or genital secretions of symptomatic or asymptomatic 
infectious persons [including “carriers”]), or via skin injury and injection [e.g., by animal 
vectors such as mosquito and lice, or by animal bite or needle stick]) — sometimes cleaning 
up “fi lth” would have been effective, sometimes quarantine would have helped, and some-
times neither measure would have been of any use. Rather, the dispute’s core debates about 
disease distribution — as a function of individual versus societal defects — extended to all 
maladies, not just epidemic disease.  

Liberal Versus Radical Explanations of Links Between Social Class, Work, Economics 
and Disease: Explaining Broader Health Inequities.  As a parallel example, consider the 
simultaneous debates over whether the new political economy of the factory system — and 
its working conditions — threatened health and, if so, whether these new hazards could be 
averted within or only outside of a laissez-faire free market system. At issue were the 
causes and distributions of non-epidemic diseases, which, along with injuries and violence, 
constituted the bulk of conditions producing morbidity and death — and additionally and 
unduly burdened the poor, both working and unemployed (Rosen, 1958 [1993]; Porter, 
  1999  ). Once again, different theories of disease distribution entailed different approaches 
to and understandings of the data. Continuing the shift from natural to social metaphors, 
and from naturally-produced to socially-produced disease mechanisms, these investiga-
tors sought to understand how the changing nature of work, poverty, and human-made 
environs affected health (Krieger & Birn,   1998  ). Just as factories produced goods, and 

in his history of the typhus epidemic of 1847–48 in Upper Silesia,’ nevertheless ‘[t]he 
typhus poison …  fi nds a particularly suitable soil wherein to develop and acquire 
potency in a populace reduced by hunger; but that detriment only amounts to a 
material predisposing factor of disease, and will make itself felt all the more where 
other lowering causes have been reducing the power of resistance in the individual at 
the same time (pp. 580–581). 

 p. 581: “It is always and everywhere the wretched conditions of living, which spring 
from poverty and are fostered by ignorance, laziness, and helplessness, in which 
typhus takes root and fi nds nourishment; and it is above all in  the want of cleanliness, 
and in the overcrowding of dwellings, that are ventilated badly or not at all and tainted 
with corrupt effl uvia of every kind ” (italics in the original). 

 p. 591: “There can be no question, on the part of anyone, that typhus counts 
among the exquisitely contagious diseases, or, in other words, that the specifi c poison 
of the disease reproduces itself within the sick body, and is eliminated therefrom in a 
perfect state of potency.”   



 

    Textbox 3–7    .   An Example of When Social Analyses of Disease Distribution do 
not Map Precisely onto Postulated Disease Mechanisms: the 
Heterogeneous Political Affi nities of the Supporters of Both the 
Miasma and Contagionist Hypotheses — and Also the Prevailing 
Common Sense …     

  Social group  Miasma  Contagion  

Health 
professionals

 Liberal epidemiologists who 
saw themselves as enlightened 
researchers using the best 
evidence available, open to 
shedding outmoded ideas and 
their unnecessary restrictions on 
individual liberties. 

 Seasoned civilian and military 
physicians who believed the 
evidence (let alone common 
sense) showed that epidemic 
diseases were spread by direct 
person-to-person contact, with 
epidemics migrating along trade 
routes and with war.  

 Economic and 
political elites 

 The new class of industrial 
capitalists, who called for 
abolition of quarantine under 
the banner of unrestricted free 
trade and commerce. 

 Political conservatives who 
supported governmental 
authority to institute quarantine, 
regulate commerce, and 
constrain individual liberties.  

 Advocates of 
the poor and 
working class 

 Advocates of the poor, including 
physicians, researchers, 
reformers, and the newly 
organizing urban working class, 
who campaigned against 
wretched working conditions 
and abysmal and fi lthy living 
conditions, including lack of 
sanitation, refl ecting immiseration 
due to starvation wages and 
exorbitant rents, plus government 
incompetence and corruption for 
not removing waste. 

 A handful of proponents of the 
poor, who argued — like the 
liberal and radical advocates of 
miasma theory — that greed of 
factory owners (via low pay) and 
of landlords (via high rents) 
combined to produce a 
destitute, hungry, and 
weakened population living in 
overcrowded abysmal lodgings, 
overripe for passing along and 
succumbing to contagious 
disease.  

 Social 
conservatives 

 Social conservatives who viewed 
immorality as the chief cause of 
fi lth and poverty, with fi lth being 
the cause of epidemic disease 
and poverty its non-causal 
correlate. 

 Conservative moralists who 
believed that innate immorality 
is the reason why the poor are 
poor and live in crowded 
unsanitary households 
conducive to passing disease by 
direct transmission.  

  Prevailing common sense:  From the perspective of the general public, these learned 
disputes over corrupted air vs contagious poison and exciting vs predisposing causes 
nevertheless boiled down to one logical response: when epidemic disease hits, fl ee 
town (noting that, typically, only the affl uent had the means to do so).  

    Note:   for examples of historians’ changing views of and analyses about the miasma-
contagion debates and their complex relationships to political perspectives and 
economic interests,  see  Ackerknecht,   1948a   and   1948b  , Richmond,   1954  , 
Rosenberg, 1962 [1987], Hamlin,   1995  , Tomes,   1997  , Hamlin,   1998  , Porter, 
  1999  , and Rosenberg,   2009  .  
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politicians produced policies, so too did society produce health — and disease. Increasing 
mechanization invited thinking about disease mechanisms in increasingly human-made, 
and not just natural, terms. Transforming societal conditions and economic policies from 
“predisposing conditions” into “causes,” a new raft of investigators brought into play a key 
new etiologic actor: society itself. Part and parcel of epidemiology’s emergence was the 
birth of what would now be termed  social epidemiology , whose various and competing 
schools of thought explored the promising realm of  political arithmetik  that Petty had fi rst 
glimpsed a century and a half before. 

 Among the earliest and foremost investigators linking population health to political 
economy was Louis René Villermé (1782–1863), a French physician and liberal supporter 
of the free market who, in the post-Napoleonic period between 1820 and 1840, published 
landmark studies on wealth, work, and health — and who, in 1829, co-founded one of the 
world’s fi rst public health journals,  Annales d’hygiène publique et de médicine légale
(Ackerknecht,   1948b  ; Coleman,   1982  ; La Berge,   1992  ; Weir,   1997  ; Cole,   2000  ). 
Representing the dominant view in the fi eld, his myriad pathbreaking investigations infl u-
enced science and policy alike ( see  selected examples in  Textbox     3–8   ). From the standpoint 
of epidemiologic theory, two particularly stand out for their original theorizing and novel 
data: an 1826 study on neighborhoods, wealth, and mortality (Villermé,   1826  ) and an 1840 
landmark volume on the health of factory workers, the fi rst of its kind (Villermé,   1840  ).  

 Villermé’s   1826   study innovatively combined recently amassed and unprecedented 
Parisian census data with 1817 to 1821 mortality data to demonstrate empirically, for the 
fi rst time for any city anywhere, the surprising and novel fi nding that variations in annual 
mortality rates across neighborhoods (even in non-epidemic years) were patterned not by 
the “natural environment” of Hippocratic doctrine but instead by poverty and wealth ( see
data excerpted from the study in  Table     3–1   ) (Villermé,   1826  ; Coleman,   1982  , pp. 149–163). 
His discovery was that death rates were highest among areas whose residents paid the least 
in “untaxed rents,” a type of tax paid only by the wealthy ( Table     3–1   ) and exhibited a con-
tinuous socioeconomic gradient (one rediscovered with some fanfare 170 years later [Krieger, 
  2001a  ]). Three years later, Villermé found similar results for short stature (including relative 
leg length), illness, and deformities ( Table     3–1   ) (Villermé   1829  ). His interpretation? Body 
size, body proportions, and longevity, far from being fi xed or shaped only by natural envi-
rons, instead bore the imprint of economic conditions and could be affected by government 
policies (Coleman,   1982  ; Krieger & Davey Smith,   2004  ). No longer could the causes of 
disease or their distribution be found solely in the natural world; the social world also pro-
foundly mattered.  

 Villermé’s   1840   two-volume 850-plus page opus,  Tableau de l’état physique et moral des 
ouvriers employés dans les manufactures de coton, de laine et de soie  (“A description of the 
physical and moral state of workers employed in cotton, wool, and silk mills”) (Villermé, 
  1840  ) in turn took on the fi ercely debated question as to whether factory workers’ poor 
health (which no one disputed) was caused by factory work  per se  or by a low standard of 
living. Marveling at mechanization (Villermé,   1840  , Tome I, pp. 2–3), Villermé ultimately 
exonerated workplace hazards, including dust, air, noise, temperature, and type of physical 
labor. He instead attributed workers’ poor health to “forced labor, lack of rest, carelessness, 
inadequate food of poor quality, and habits of improvidence, drunkenness, and debauchery; 
to put it all in a single phrase, by salaries below the real needs [of life]” (Villermé,   1840  , 
Tome II, p. 209; Coleman,   1982  , p. 230). To Villermé, neither the factory system nor fac-
tory work were inherently “insalubrious” — at least not any more so than other essential yet 
unhealthy occupations (such as mining, cleaning sewers, or skinning and pelting rabbits). 
Indeed, in Villermé’s view, the factory jobs constituted a marked improvement over the 
grim lot of poor rural laborers so vividly described by Frank ( see   Textbox     3–4   ) and others 



 

    Textbox 3–8    .   Early Liberal Social Epidemiology: Selected Studies of — and 
Theoretical Arguments Explored by — Louis René Villermé 
(1782–1863)    

  Date  Study  

1826  Villermé’s pathbreaking study, innovatively linked newly amassed Parisian 
census data and mortality data to show, for the fi rst time ever, that 
neighborhood mortality rates varied by wealth and poverty ( Table     3–1   ), 
and not by the “airs, waters, places” predicted by Hippocratic hypotheses 
(such as exposure to sunlight (or lack thereof), proximity to the Seine, 
wind patterns, and presence of trees and parks, none of which were 
correlated with neighborhood mortality rates) (Villermé,   1826  ; Coleman, 
  1982  , pp. 149–163). Villermé noted that future research would need to 
determine if the observed socioeconomic differentials in mortality rates 
were caused by standard of living, type of work, dissolute behavior, or all 
three combined (Villermé,   1826  , p. 235).  

 1828  In the fi rst issue of a new journal published by France’s newly founded 
Royal Academy of Medicine,  Mémoires de l’Académie royale de medicine,  
Villermé presented one of the world’s fi rst life expectancy tables that 
explicitly compared longevity in economically poor vs rich administrative 
regions (Villermé,   1828  ). The data conclusively demonstrated that the 
poor die younger, a fact Villermé attributed to their lacking the necessities 
of life; he conducted this study to address a contemporary debate over 
who dies sooner: the poor, because of deprivation, or the rich, because of 
dissipation.  

 1829  In the fi rst issue of  Annales d’hygiène publique et de médicine légale , which 
Villermé helped found (Coleman,   1982  , p. 20), he published one of the 
fi rst studies showing associations between short height and economic 
deprivation, in which he creatively employed data from military records 
never before used for empirical research (Villermé,   1829  ); based on these 
data, Villermé inferred that economic deprivation and inadequate 
nutrition in childhood led to both short height and poor health as an 
adult.  

 1833  In one of the fi rst-ever published reviews on socioeconomic inequalities in 
health, Villermé summarized available evidence on secular trends in 
frequency of epidemics, mortality from epidemics, and mortality during 
non-epidemic years, and concluded that those with the best health had 
the highest standard of living, for both between- and within-country 
comparisons (Villermé,   1833  ). Villermé interpreted these fi ndings as 
refuting the still-infl uential beliefs of the Enlightenment philosopher Jean 
Jacques Rousseau (1712–1778), who had argued that “civilization” 
harmed health (Rousseau, 1755; Rosenberg,   1998  ); to Villermé, the data 
made clear that health derived from a “state of civilization” and disease 
from “barbarism” and want (Villermé,   1833  , p. 55).  

 1840  Villermé published the world’s fi rst comprehensive study of factory 
workers:  Tableau de l’état physique et moral des ouvriers employés dans les 
manufactures de coton, de laine et de soie  (“A description of the physical 
and moral state of workers employed in cotton, wool, and silk mills”) 
(Villermé,   1840  ; Coleman,   1982  , pp. 205–238), in which he attributed 
workers’ poor health to low wages and “improvident” habits, rather than 
to factory work  per se ; his conclusion was that economic growth 
unleashed by an unregulated free market was the best route for improving 
workers’ health.  
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(Villermé,   1840  , Tome I, pp. 1–33, Tome II, pp. 342–354). In accord with his liberal beliefs, 
Villermé’s solution to factory workers’ poor health was improved morals and higher wages, 
which he held would result from the economic growth uniquely afforded by a fl ourishing 
private sector free from government interference (Villermé,   1840  , Tome II, pp. 355–373). 
Villermé nevertheless did part company with his liberal laissez-faire contemporaries on 
one issue: He strongly supported government prohibition of child labor. His argument was 
that schooling enhanced children’s moral instruction and physical development, thereby 
leading to a healthier and more sober workface; moreover, without a government ban, 
economic competition would ruin those benevolent employers who expended more to 
improve children’s working conditions (Coleman,   1982  ; Weissbach,   1989  ; Nardinelli, 
  1990  ). Villermé’s work, in conjunction with other reformers, led to France passing its fi rst 
comprehensive child labor legislation in 1841, which banned employment of children 
under age 8 years, regulated work hours and work conditions for children ages 8 through 
16 years, and required proof that working children under 12 years were enrolled in school 
(Coleman,   1982  ; Weissbach,   1989  ). 

 The alternative competing view, labeled in the language of the day as  radical  or  proletar-
ian  (OED; Williams,   1985  ), both re-interpreted and supplemented the kinds of data that 
economic liberals, like Villermé and also Chadwick, presented in their reports. Rejecting 
static and moralistic analyses, they posited that the poorer health of the urban and rural 
poor was the outcome of unjust class relations, whereby the new and rapidly expanding 

      Table 3–1.   Villermé’s Data on Socioeconomic Gradients in Paris for Average Annual 
Mortality Among the Total Population (1817–1821) and for Height Among 
Military Recruits (1816–1823), by a Neighborhood Measure of Wealth 
(Percent Untaxed Rents, With Taxed Rents Paid Only by the Wealthy)  

  Arrondisement 
(neighborhood)

 Population 
in 1817 

%  untaxed rents  Average annual mortality: 
 total population 

 proportion    rate per 
100,000   *

 Average 
height (m): 
 military 
conscripts
(young men, 
18–21 y)  

 2 (wealthiest)  65,623  7  1 in 62  1612.9  1.688  

 3  44,932  11  1 in 60  1666.7  1.690  

 1  52,421  11  1 in 60  1666.7  1.690  

 4  46,624  15  1 in 58  1724.1  1.680  

 11  51,766  19  1 in 51  1960.8  1.678  

 6  72,682  21  1 in 54  1851.8  1.678  

 5  56,871  22  1 in 53  1785.7  1.681  

 7  56,245  22  1 in 52  1923.1  1.683  

 10  81,133  23  1 in 50  2000.0  1.689  

 9  42,932  31  1 in 44  2272.7  1.680  

 8  62,758  32  1 in 43  2325.6  1.681  

 12 (poorest)  80,079  38  1 in 43  2325.6  1.679  

∗  In original table: presented only as a proportion  
  Villermé,   1826  ; Villermé,   1829  ; Krieger & Davey Smith,   2004    
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system of industrial capitalism, as it was then termed (Williams,   1985  ; Hobsbawm,   1996b  ), 
inherently produced great wealth for the few at the cost of impoverishing and destroying 
the health of the many (noting that recent late twentieth century analyses support the claim 
that the fi rst generation of industrial workers, in the 1840s, did experience a decline in 
standard of living that was refl ected in both a reduction of height and a stagnation of mor-
tality rates (Steckel & Floud,   1997  ; Szreter,   1997  )). 

 One classic work articulating the radical perspective is  The Condition of the Working 
Class in England , written in 1844 by Friedrich Engels (1820–1895) and published 1 year 
later, fi rst in Germany, then in England (Engels,   1845   [1958]; Marcus,   1974  ; Wheen,   1999  ). 
Focused on “how industralisation has affected their [the workers’] bodily, intellectual, and 
moral conditions” (Engels,   1845   [1958], p. 108), Engels drew not only on offi cial govern-
ment health reports and scientifi c studies but also on information about workers’ wages and 
expenditures, industrialists’ profi ts, “the attitude of the bourgeoisie” (including their con-
tempt for workers and the poor), and “working-class movements,” supplemented by 
observations he made during his time in England, “seeing for myself how the proletariat 
lives” (Engels,   1845   [1958], pp. 3–4). More than half the book focused on the health of 
workers’ and their families. 

 Throughout, the text employed an historical perspective, from its opening pages, which 
traced the origins of the “English working classes” to the mid-eighteenth century rise of the 
“Industrial Revolution” (Engels,   1845   [1958], pp. 9–26), on through Engels’ observation 
that “the sufferings of children are indelibly stamped on the adults,” leaving “traces that are 
never wholly removed” (Engels,   1845   [1958], p. 115). Not only the facts of deprivation but 
also their underlying class dynamics were of concern. For example, in addition to docu-
menting workers’ wretched and inadequate diet, Engels investigated the realities of food 
shopping, fi nding that (Engels   1845  (1958), p. 80): 

…  Most workers can only get to the market on Saturdays at four, fi ve or even 7 o’clock in the 
evening, and by that time the best food has been purchased in the morning by the middle classes. 
When the market opens, there is an ample supply of good food, but by the time the worker 
arrives the best has gone. But even if it were still there, he probably could not afford to buy it. 
The potatoes purchased by the workers are generally bad, the vegetables shriveled, the cheese 
stale and of poor quality, the bacon rancid. The meat is lean, old, tough and partially tainted …

 Observing that in Manchester, “the premature ageing of the working-class population is so 
universal that practically all operatives in their forties look between ten and fi fteen years 
older than this” (Engels,   1845   [1958], p. 180), he systematically compiled evidence on the 
exposures and policies that would yield these bodily effects. 

 Unlike Chadwick’s and Villermé’s reports, which respectively ignored or downplayed 
workplace hazards, Engels provided vivid descriptions of myriad illnesses and early deaths 
resulting from dangerous conditions at work ( see   Textbox     3–9   ). Recognizing that workers 
were impelled to compete constantly for poorly paying jobs, given the continual threats of 
unemployment and starvation (Engels,   1845   [1958], pp. 88–103), he delineated specifi c 
hazards affecting workers in a variety of trades, ranging from textile workers to potters to 
miners and metal grinders (Engels, 1848 [1958], pp. 184–185, 223–234, 275–284). He also 
described particular hazards harming children and pregnant women (Engels,   1845   [1958], 
pp. 169, 182–183, 237–238) and more general hazards resulting from shift work (Engels, 
  1845   [1958], p. 170), standing on one’s feet all day (Engels,   1845   [1958], pp. 174, 181–182), 
and boredom coupled with the noise inherent in operating machinery (Engels,   1845   [1958], 
pp. 199–200). To Engels, it was no surprise that workers turned to alcohol and other stimu-
lants in response the degrading, demoralizing, and disgusting conditions they endured at 
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    Textbox 3–9.     Observations, Inference, and Verdict: the Radical Perspective of 
 The Condition of the Working Class in England  (1845) (Engels, 
  1845   [1958]).    

  Observations:   Enduring effects of childhood deprivation:  “Common observation 
shows how the sufferings of childhood are indelibly stamped on 
the adults. The vast mass of the workers’ children are neglected; 
this leaves traces which are never wholly removed and leads to 
the weakening of a whole generation of workers.” (p. 115)  

  Premature aging:  In Manchester, “the premature ageing of the 
working-class population is so universal that practically all 
operatives in their forties look between ten and fi fteen years 
older than this.” (p. 180)  

  Mortality rates:  Cited evidence from Chadwick’s  Report on the 
Sanitary Conditions of the Labouring Population,  showing that “In 
1840 in Liverpool the average age of death of the ‘gentry and 
professional persons’ was 35 years, of ‘tradesmen and their 
families’ 22 years, and ‘labourers, mechanics and servants’ was 
actually only 15 years …  The main reason for the high death 
rate is the heavy mortality among infants and small children …  
If both parents go out to work for their living, or if either parent 
is dead, the child is so neglected that its health inevitably 
suffers …  it is not surprising to learn from the report that we 
have just cited that in Manchester, for example, nearly 54 
percent of the workers’ children die before attaining their fi fth 
birthday. On the other hand only 20 percent of the children of 
the middle classes die before they are fi ve.” (p. 121)  

  Textile workers:  “In the cotton and fl ax spinning mills there are 
many rooms in which the air is fi lled with fl uff and dust. This 
leads to chest and bronchial complaints, particularly among the 
workers in the carding and combing rooms …  The usual 
consequences of inhaling factory dust are the spitting of blood, 
heavy, noisy breathing, pains in the chest, coughing and 
sleeplessness–in short, all the symptoms of asthma, which, in 
the worst cases, culminates in consumption” (p. 184) …  . “The 
runners are engaged in the most unhealthy occupation of all …  
Their work consists in keeping track of a solitary thread which is 
picked out from a complicated pattern by means of a needle. 
This work is very damaging to the eyesight, particularly when, 
as is usual, fourteen to sixteen hours is the usual length of the 
spell of duty.” (p. 217)  

  Potters and lead poisoning:  “The most scandalous way in which 
the health of the workers is undermined is when they have to 
handle pottery which has been dipped in a fl uid [glaze] which 
contains large quantities of lead and also arsenic. Some workers 
actually have to put their hands into the liquid. Both men and 
boys do this work. Their hands and clothes are consequently 
always wet …  These workers suffer from violent pains, serious 
stomach and intestinal complaints, severe constipation, colic, and,  
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in some cases, tuberculosis …  The men usually suffer the partial 
loss of the use of the muscles of the hands, painter’s colic, and 
total paralysis of the limbs.” (p. 234) 

  Miner’s disease:  “A disease which is largely confi ned to miners 
is ‘black spittle.’ It arises because the lungs become 
impregnated with fi ne coal dust and this leads to general 
debility, headaches, constriction of the chest and the 
expectoration of black mucus.” (p. 281)  

  Pregnancy and childbirth:  “If a pregnant operative left work too 
early she would be afraid of dismissal and of fi nding her place 
taken by another when she wished to return to work. In 
addition, absence from work means loss of wages. It is quite 
common for women to be working in the evening and for the 
child to be delivered the following morning, and it is by no 
means uncommon for babies to be born in the factory itself 
among the machinery.” (p. 182)  

   Sleep deprivation, commenting on night-shift workers : “These 
workers were permanently deprived of their sleep at night, and 
this can never be replaced by sleeping during the day …  The 
inevitable consequences were the appearance of nervous 
disorders, and a general lassitude and bodily weakness.” 
(p. 170)  

  Health-destructive effects of intolerable boredom:  “To tend 
machinery — for example, to be continually tying broken 
threads — is an activity demanding the full attention of the 
worker. It is, however, at the same time a type of work which 
does not allow his mind to be occupied with anything else …  
This is really no work at all, but just excessive boredom. It is 
impossible to imagine a more tedious or wearisome existence. 
The factory worker is condemned to allow his physical and 
mental powers to be atrophied …  And if they are workers who 
are not inspired to a fury of indignation against their oppressors, 
then they sink into drunkenness and all other forms of 
demoralising vice.” (p. 200)  

  Street, market, and housing conditions : “The streets themselves 
are usually unpaved and full of holes. They are fi lthy and strewn 
with animal and vegetable refuse. Since they have neither 
gutters nor drains the refuse accumulates in stagnant, stinking 
puddles …  The narrowness of the roads is accentuated by the 
presence of streetmarkets in which baskets of rotting and 
virtually uneatable vegetables and fruit are exposed for sale. 
The smell from these and the butchers’ stalls are appalling. The 
houses are packed from cellar to attic and they are as dirty 
inside as outside. No human being would willingly inhabit such 
dens.” (pp. 33–34)     

 Neighborhood 
contextual effects 

 Data showing mortality rates varied by both class [quality] of 
street and class of house, for Chorlton-on-Medlock, a suburb of 
Manchester, United Kingdom, 1844. (pp. 120–121)   
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  Mortality   *     

 Class of Streets   Class of Houses  Proportion   Rate per 100,000 

 1st   …    …    …   1st  1 in 51  1960.8  

 2nd  1 in 45   2222.2 

 3rd  1 in 36   2777.8 

 2nd   …    …    …   1st  1 in 55  1818.2  

 2nd  1 in 38   2631.6 

 3rd  1 in 35   2857.1 

 3rd   …    …    …   1st  (not given)   —  —   

 2nd  1 in 35   2857.1 

 3rd  1 in 25   4000.0 

   * in original table: presented only as a proportion  

 Overall impact of 
adverse living and 
working 
conditions: 

 “All of these adverse factors combine to undermine the health 
of the workers. Very few strong, well-built, healthy people are 
to be found among them — at any rate in the industrial towns, 
where they generally work indoors. And it is with the factory 
workers that we are concerned here. They are for the most part, 
weak, thin and pale. The bone structure is prominent but gives 
no evidence of strength. All their muscles are fl abby, except for 
those which may have been abnormally developed because of 
the nature of their work. Nearly all suffer from digestive 
troubles, and consequently they suffer from more or less 
permanent mental depression and general irritability, so that 
their outlook on life is a gloomy one. Their weakened bodies 
are in no condition to withstand illness and whenever infection 
is abroad they fall victims to it. Consequently they age 
prematurely and die young. This is proved by the available 
statistics of death rates.” (pp. 118–119)  

  Verdict: 
 “social murder” 

 “ …  An illness from which a well-fed person would speedily 
recover soon carries off those who are hopelessly 
undernourished. The English workers call this ‘social murder’ 
and denounce a society which permits the perpetration of this 
crime. Is not their protest justifi ed?” (p. 32) 
  “If one individual infl icts a bodily injury upon another which 
leads to the death of the person attacked we call it 
manslaughter; on the other hand, if the attacker knows 
beforehand that the blow will be fatal we call it murder. Murder 
has also been committed if society places hundreds of workers in 
such a position that they inevitably come to premature and 
unnatural ends. Their death is as violent as if they had been 
stabbed or shot. Murder has been committed if the workers 
have been forced by the strong arm of the law to go on living 
under such conditions until death inevitably releases them. 
Murder has been committed if society knows perfectly well that 
thousands of workers cannot avoid being sacrifi ced so long as 
these conditions are allowed to continue …  At fi rst sight it does not 
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work and in the slums where their low pay forced them to reside (Engels,   1845   [1958]), pp. 
115–119, 200). Considering their lot, he exclaimed (Engels   1845  [1958], p. 188): 

 Simply in order to fi ll the pockets of the bourgeoisie, women are rendered unfi t to bear children, 
children are crippled, while grown men are stunted and maimed. The health of whole genera-
tions of workers is undermined, and they are racked with diseases and infi rmities.    

 Affi xing blame on “the revolting greed of the middle classes” (Engels,   1845   [1958], 
p. 188) and the manufacturers, landlords, land owners, and politicians who represented 
them, Engels provocatively charged English society using a phrase he said he learned from 
the English workers: “social murder” (Engels,   1845   [1958], p. 32). To Engels, it was clear: 
When considering “the condition of the English industrial proletariat,” “[e]verywhere we 
fi nd permanent or temporary suffering, sickness and demoralization all spring either from 
the nature of the work or from the circumstances under which they are forced to live” 
(Engels,   1845   [1958], p. 240). In other words, disease and its distribution were socially 
caused and could no longer be conceptualized as only natural phenomena. 

 It was an indictment Virchow repeated 4 years later, in 1848, in his essay on “Public 
Health Service,” in which he condemned a system in which “thousands must always miser-
ably die, so that a few hundred may live well” (Virchow,   1848c  , p. 24). From their radical 
perspective, any real solution would require wholesale social transformation, not simply 
more economic growth or piecemeal reform — a stance that, in the politically turbulent 
mid-1840s, likely seemed a plausible proposition (Hobsbawm,   1996a  ), perhaps especially 
to two young authors then only in their mid-20s. Although the rapid suppression of the 
1848 revolutions quickly squelched overt articulation of any such radical perspectives, the 
ideas developed nevertheless later seeded the development of kindred analyses proposed in 
the twentieth century (Waitzkin,   1981  ; Krieger,   2000  ; Krieger,   2001b  ), as discussed in 
Chapter 6.

 Much as the liberal and proletarian perspectives might disagree on their political and 
economic analyses and on their appraisal of the hazards associated with the labor process 
itself, they nevertheless concurred that poverty and other political, economic, and social 
conditions caused — and were not merely correlates (or consequences) of — diseases and 
their distributions. The nature of society and of work, and not just nature itself, became 
etiologic agents. Demonstrating the impact of their ideas — and the evidence they mar-
shaled to support and test them — is a statement made by Farr, the previously mentioned 
eminent and iconic Victorian public health offi cial, who in 1866, towards the end of 
his career, matter-of-factly observed, as a self-evident fact and not a controversial pro-
nouncement: “No variation in the health of the states of Europe is a result of chance; it is 
the direct result of the physical and political conditions in which nations live” (Eyler,   1979  , 
p. 199). 

appear to be murder at all, because responsibility for the death 
of the victim cannot be pinned on any individual assailant… But 
it is murder all the same… evidence concerning the deaths of 
workers from such unimpeachable sources as offi cial documents, 
Parliamentary papers and Government reports… proves 
conclusively that society is aware of the fact that its policy results 
not just in manslaughter but murder.” (pp. 108–109)
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Theorizing Racial/Ethnic Differences in Disease Distribution: Colonialism, Slavery, 
and Climate Versus Innate Constitution.  Concerns about nature, however, did not disap-
pear from the roster of arguments about causes of disease and disease distribution. Far from 
it: even in an increasingly mechanized and de-naturalized age, the new fi eld of epidemiol-
ogy was deeply embroiled in contentious debates over the natural versus social causes of 
racial/ethnic patterning of disease and death (Krieger,   1987  ). As contact between Europeans 
and people from other continents intensifi ed because of seventeenth century growth in the 
African slave trade, other commercial trade, and the expansion of European countries’ 
colonial reach, a combination of new health data and increased social confl ict fueled new 
controversies about connections between complexion, country of origin, and health 
(Arnold,   1988  ; Harrison,   1996  ; Saakwa-Mante,   1999  ). In the Americas, comparisons 
focused on physical appearance and diseases of American Indians and enslaved Africans 
versus the free White population; in Europe, treatises addressed global varieties of “man-
kind” while stressing comparisons of “native” populations with their European conquerors. 
As with class inequalities in health, European and North American physicians and scien-
tists were positioned, like every other sector of society, on both sides of a fundamental 
divide. The crux of the argument was whether people from around the globe constituted 
one or several “races,” endowed with innately equal versus unequal mental, moral, and 
physical capacity — and rights (Haller,   1971  ; Takaki,   1993  ; Harding,   1993  ; Augstein,   1996  ; 
Gould,   1996  ; Banton,   1998  ; Ernst & Harris,   1999  ; Desmond & Moore,   2009  ). Translated 
to health, the question became: Were the causes of differential health status by race/ethnic-
ity to be found in climate, innate constitution, or society? (Krieger,   1987  ; Ernst & Harris, 
  1999  ; Harrison,   2002  ). 

 Initial explanations of “racial” distinctions in physique and health, propounded in the 
seventeenth century by European natural philosophers and physicians alike, drew inspira-
tion from Hippocratic environmental doctrines combined with Christian theology, whereby 
observed differences were theorized to refl ect effects of variable climates on a single human 
race, divinely created only once by God (Stanton,   1960  ; Haller,   1971  ; Stepan,   1982  ; 
Augstein,   1996  ; Goodman,   1998  ; Banton,   1998  ; Ernst & Harris,   1999  ; Desmond & Moore, 
  2009  , Painter   2010  ). Exemplifying this “environmental” approach to understanding human 
diversity was the 1775 opus  On the Natural Variety of Mankind  (Blumenbach,   1865  , 
pp. 65–145), among the most infl uential late eighteenth century scientifi c efforts to system-
atize the categorizing of human “varieties.” Authored by Johann Friedrich Blumenbach 
(1752–1840), a German anatomist deemed even in his lifetime to be a founder of the new 
discipline of anthropology (Floures,   1865  ; Stanton,   1960  ; Haller,   1971  ; Stepan,   1982  ; 
Gould,   1996  ; Baer et al.,   1997  ; Augstein,   1999  ; Baker,   1998  ), Blumenbach’s quickly and 
widely adopted typology divided humanity into fi ve “varieties”:  Caucasian ,  Mongolian , 
Ethiopian ,  American,  and the  Malay . According to Blumenbach, these fi ve groups all 
belonged, co-equally, to one species; even so, he nevertheless set the  Caucasians  (a term he 
invented) as constituting the archetypal variety, and termed the other four varieties  degen-
erations  brought about by climate and other external infl uences (Blumenbach,   1865  , 
pp. 146–276) ( see   Textbox     3–10    for excerpts of Blumenbach’s description and reasoning). 

 Two epidemiological corollaries stemmed from the “environmental” thesis of racial 
difference:  

   1 . New locales were likely to pose new disease risks to new arrivals, because new “airs, 
waters, and places” and new diets were expected to cause different ailments. (Sheridan, 
  1985  ; Curtin,   1989  ; Harrison,   1996  )  

   2 . Newcomers could nevertheless “acclimate” to their new environs by adopting a suit-
able diet, dress, and mode of living, with “acclimation” considered to be a bodily 



 

    Textbox 3–10.     The Enduring Impact of Johann Friedrich Blumenbach 
(1752–1840): From Human “Varieties” to Human “Races”—and 
the Invention of “Caucasians”   

   Blumenbach’s On the Natural Variety of Mankind (1775) (Blumenbach,   1865  ):  

   -   Central question : “ Are men, and have the men of all times and of every race been of one 
and the same, or clearly of more than one species?”  (italics in original) (pp. 97–98).  

   -   Answer , presented in the chapter “Five principal varieties of mankind, one species” 
(p. 264):  

   a.  the “[i]nnumerable varieties of mankind run into each other by insensible degrees” 
(p. 264), and  

   b.  “As, however, even among these arbitrary kinds of divisions, one is said to be 
better and preferable to another; after a long and attentive consideration, all man-
kind, as far as it is at present known to us, seems to me as if it may best, according 
to natural truth, be divided into the fi ve following varieties; which may be desig-
nated and distinguished from each other by the names Caucasian, Mongolian, 
Ethiopian, American, and the Malay”(p. 264), whereby  

   c.  the “Caucasian,” the “primeval” variety, “degenerated”—to use Blumenbach’s 
language–in one direction into “Mongolian,” by way of the intermediate “Ameri-
can” variety; in the other, it degenerated into the “Ethiopian,” by way of the 
“Malay” variety (pp. 264–246); the net total was 5 “varieties” of human kind–all 
equally members of humanity—with “Caucasian” at the center.    

   -   Why  Caucasian?  

   a.  In Blumenbach’s words (p. 269):       
 “I have taken the name of this variety from Mount Caucasus, both because its 

neighbourhood, and especially its southern slope, produce the most beautiful race of 
men, I mean the Georgian; and because all physiological reasons converge to this, 
that in that region, if anywhere, it seems we ought with the greatest probability to 
place the autochthones of mankind …  Beside, [their skin] is white in colour, which we 
may fairly assume to have been the primitive colour of mankind, since, as we have 
shown above (s. 45), it is very easy for that to degenerate into brown, but very much 
more diffi cult for dark to become white, when the secretion and precipitation of this 
carbonaceous pigment (s. 44) has once deeply struck root.” 

 The footnote he offered to justify his choice was as follows (p. 269): 
 “From a cloud of eye witnesses it is enough to quote one classical one, Jo. Chardin, 

T.I.p.m. 171. ‘The blood of Georgia is the best of the East, and perhaps in the world. 
I have not observed a single ugly face in that country, in either sex; but I have seen 
angelical ones. Nature there has lavished upon the women beauties which are not to 
be seen elsewhere. I consider it to be impossible to look at them without loving them. 
It would be impossible to paint more charming visages, or better fi gures, than those 
of the Georgians.’ 
 On this basis, ‘Caucasian’ became a scientifi c term (Scheibinger,   1993  , pp. 115–142; 
Augstein   1999  ; Krieger,   2005  , Painter   2010  ).    

      b.   As other analysts have pointed out, however, Blumenbach choice of “Caucasian” 
refl ected not only racially and sexually infl uenced “aesthetics” (as articulated by 
European White men) but also national politics and religious beliefs (Schiebinger, 
  1993  , pp. 115–142; Augstein,   1999  ; Krieger,   2005  , Painter   2010  ). The Caucasus 
mountain range, located between the Black Sea and the Caspian Sea in a region 
bordering Europe, Asia, and the Middle East, included Mount Ararat — of Biblical 
fame for being the peak on which Noah’s ark rested to survive the Deluge — and 
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also was legendary in Greek myths (Augstein,   1999  ). Amidst its summits and 
shores, homeland to the Amazons, Zeus seduced Europa, Jason sought the Golden 
Fleece, and the Greek gods chained Prometheus to a mountain peak as punish-
ment for giving humanity fi re (Hamilton,   1942  ; D’Aulaire & D’Aularie,   1962  ). In 
the late eighteenth century, the Caucasus region was also a still mysterious region 
under Russian rule, relatively unknown to Western Europeans; its name, of mythic 
character, consequently was free of the stamp of “nationality.” Serving well as 
“the neverland of myth-making” (Augstein,   1999  , p. 69), the Caucusus region 
thus constituted as a safe place on which to project back a common European 
ancestry without getting embroiled in nationalist politics. Having attained accep-
tance as a “scientifi c term,” the word “Caucasian” has remained entrenched in the 
scientifi c literature–despite its fundamentally fl awed premise that that humanity 
originated in the Caucuses, and not, as contemporary research demonstrates, in 
Africa (Cavilli-Sforza et al.,   1996  ; AAA,   1999  ; AAPA,   1999  ; Cavilli-Sforza,   2000  ). 
Adherence to scientifi c evidence accordingly would suggest that “Caucasian” 
should no longer be employed and instead should be replaced by the term 
“White,” which more accurately refl ects the social realities of the “color line” that 
simultaneously create and justify “race”-based inequity (Kaplan & Bennett,   2003  ; 
Krieger,   2005  ).        

    Blumenbach’s  Contributions to Natural History  (1806)  
(Blumenbach,   1865  )   

      -   From “variety” to “race” : still asserting the “identity of mankind in general” whose 
extremes “join unobservedly into each other” (p. 300), Blumenbach nevertheless 
shifted to a discussion of “race,” rather than “varieties,” as refl ected in his state-
ment: “Then also as evidence of the natural division of the whole species into the 
fi ve principal races of which I shall speak in the next section” (p. 300).  

   -   But still challenging ideas of racial inequality : Concomitantly, aware of — and seek-
ing to counter — invidious theories of racial distinction, Blumenbach included 
a section titled “Of the Negro in particular,” in which he praised their abilities, 
temperament, and beauty (pp. 305–312).         

   The enduring impact of Blumenbach’s work, melding “race” with 
“racial inequality”:   

  Preface to the 1865 collection of Blumenbach’s work, appearing as a special volume 
published by the British Anthropological Society (Bendsyhe     1865    , p. x):  

  “ Of the fi ve races there are three which he considers above all as the principal races; 
and therefore he deals with those fi rst. These are the Caucasian, which is not only for 
Blumenbach the most beautiful, and that to which pre-eminence belongs, but the 
primitive race; then, the Mongolian and Ethiopian, in which the author sees the 
extreme degeneration of the human species. As to the other races, they are only for 
Blumenbach, transitional: that is the American is the passage from the Caucasian to 
the Mongolian; and the Malay, from the Caucasian to the Ethiopian …  Thus it has hap-
pened that these races, after having been once introduced into science by Blumenbach, 
have been retained there; and we may assert that they will always be retained, with 
some rectifi cations in their characteristics and in their several boundaries.” 

 Refl ecting on “the fi ve races of Blumenbach,” “considered as natural groups,” the 
editor asked “is it proper to place them in the same rank, and allow them all the same 
zoological value?”–to which his scientifi c answer was unequivocally: “no” (Bendsyhe, 
  1865  ; p. x).   
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process that typically was accompanied by a bout of “seasoning sickness” and, if 
survived, augured resistance to future local scourges. (Curtin,   1989  ; Harrison,   1996  ; 
Harrison,   2002  )     

 Medical and military texts, for example, advised Europeans to acclimate to tropical climes 
by eating lighter food, wearing lighter fabrics, and avoiding the mid-day sun (Curtin,   1989  ; 
Harrison,   1996  ). Other texts discussed acclimation for non-Europeans: a 1764 medical tract 
by the Scottish physician John Grainger (1721?–1766) (Gilmore, 1999), one of the fi rst 
“purposely written on the method of seasoning new Negroes” in the West Indies (Grainger, 
  1764  ), declared that “no Negroe can be said to be seasoned to a West India climate, till he 
has resided therein for at least twelvemonth” (Grainger,   1764  , p. 11). Assuming the 
Hippocratic hypothesis was correct, the presumption was that colonists, imported slaves, 
and “natives” alike could be expected increasingly to resemble each other in both disease 
and physical appearance. 

 By the early nineteenth century, however, the medical and theological consensus on 
single creation and single species shattered. One contributing reason was that despite length-
ening colonial cohabitation in similar climes, “natives” and slaves still looked different — 
and ailed differently — from their conquerors and masters (Crosby,   1986  ; Kunitz,   1994  ; 
Augstein,   1996  ; Harrison,   1996  ; Curtin,   1998  ; Hays,   1998  ; Augstein,   1999  ; Saakwa-Mante, 
  1999  ; Ernst & Harris,   1999  ; Harrison,   2002  ). Smallpox offered one horrifi c example: 
although deadly to and feared by Europeans, its introduction to the “new world” of the 
Americas by Europeans in 1518 was singularly catastrophic to the Indigenous populations 
(Hopkins,   1983  ; Sheridan,   1985  ; Crosby,   1986  ; Cook,   1997a  ; Boyd,   1999  ; Mann,   2005  ). 
Current estimates suggest smallpox likely killed upward of 50 %  of the Amerindians in the 
Caribbean, Mexico, and South America (Thorton,   1987  ; Young,   1994  ; Waldram et al., 
  1995  ; Cook,   1997a  ; Cook,   1997b  ; Duffy,   1997  ; Boyd,   1999  ; Mann,   2005  ); entering the 
North American colonies in the 1630s, it destroyed half the Huron and Iroquois confedera-
tions, a calamity deemed a blessing by the fi rst governor of the Massachusetts Bay Colony, 
John Winthrop, who declared: “For the natives, they are neere all dead of small Poxe, so as 
the Lord hathe cleared our title to what we possess” (Crosby,   1986  , p. 208). Similarly, with 
yellow fever, eighteenth century beliefs that “seasoned” Europeans and Africans in the 
Caribbean and North America could become equally resistant gave way to the nineteenth 
century views that Europeans were inherently more susceptible to the disease (for examples 
of changing and confl icting views,  see   Textbox     3–11   ) (Nott,   1856  ; Fenner,   1858  ; Curtin, 
  1998  ; Harrison,   2002  ). During this same time period, a parallel shift from optimism to pes-
simism regarding the possibility of British troops acclimating to the Indian subcontinent 
likewise occurred (Harrison,   1996  ; Harrison,   2002  ). In this pre-germ theory era with no 
recourse to the idea of acquired immunity, only differences in “innate constitution,” rather 
than environmental context, would seem to account for the observed “racial” variations in 
epidemic and endemic diseases (Sheridan,   1985  ; Crosby,   1986  ; Coleman,   1987  ; Young, 
  1994  ; Curtin,   1998  ; Harrison,   2002  ).  

 Refl ecting what the public health historian Harrison has termed the  hardening  of  racial 
categories  (Harrison,   1996  ; Harrison,   2002  ), by the early nineteenth century the scientifi c 
discourse about human “variety” had morphed into discussion of human “races,” ordered by 
superiority (Stanton,   1960  ; Augstein,   1996  ; Gould,   1996  ; Banton,   1998  ; Ernst & Harris,   1999  ; 
Desmond & Moore,   2009  , Painter   2010  ). In this schema, “race” simultaneously and tautologi-
cally became a category defi ned by — and used to explain — “racial” differentials in morbidity 
and mortality. In other words, contemporaneous with the emergence of epidemiology as a 
population science, “race” science came into its own. Consequently, “racial” categories 
become so entrenched and “naturalized” in scientifi c thought that, by the early-to-mid 
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    Textbox 3–11.     Changing Views on “Seasoning” and Yellow Fever: From 
the Affi rmative Views in 1773 of the Abolitionist U.S. Physician 
Benjamin Rush (1746–1813) to the More Dubious 
Perspective in 1806 of the English Physician George 
Pinckard, (1768–1835), Deputy Inspector-General of Hospitals 
to his Majesty’s Forces       

   Benjamin Rush:  An Address on the Slavery of the Negroes in America  (   1773   ) 
(Rush, 1773 [1969])   

      -   on the feasibility of “seasoning” : discounting the then prevalent view that Africans 
were singularly suited to work in the “excessive heat and labor of the West-India 
islands,” Rush instead stated that Europeans who survived “the fi rst or second year, 
will do twice the work, and live twice the number of years than an ordinary Negro 
man.” (p. 8)  

   -   on the role of climate and slavery in shaping “Negro” characteristics : “ …  when we 
allow for the diversity of temper and genius which is occasioned by climate,” Afri-
cans in their own countries are “equal to the Europeans” in “their ingenuity, 
humanity, and strong attachments to their parents, relations, friends, and country” 
(p. 2); the implications: under similar circumstances they will have similar diseases 
and “All the vices which are charged upon the Negroes in the southern colonies 
and the West-Indies, such as Idleness, Treachery, Theft, and the like, are the genu-
ine offspring of slavery.” (p. 2)         

   Pinckard G.       Notes on the West Indies, Written During the Expedition under the 
Command of the Late General Sir Ralph Abercromby: Including Observations on 
the Island of Barbadoes, and the Settlements Captured by the British Troops, upon 
the Coast of Guiana; Likewise Remarks Relating to the Creoles and Slaves of 
the Western Colonies and the Indians of South America: with Occasional Hints, 
Regarding The Seasoning, or Yellow Fever, of Hot Climates. In Three Volumes . London: 
Printed for Longman, Hurst, Rees, and Orme, Paternoster-row, 1806.  (Pinckard, 
  1806  )  

   -  in a section titled “Concerning the seasoning, or yellow fever,” Pinckard drew on 
his years of experience in the West Indes to address why “this fever attack[s] Euro-
peans, newly arrived in the West Indies, in preference to creoles, negroes, and 
those who, by a long-continued residence, have become acclimatés” (pp. 418–
419). His explanation (pp. 418–419):     

 “To the inhabitants of different regions is given something of a constitutional differ-
ence, which it were diffi cult precisely to defi ne: but it belongs to a certain original 
conformation, creating a difference of fi bre or stamina, which more particularly befi ts 
the body for the specifi c region, in which it is designed to move. Yet, while much is 
attributed to our parent Nature, it ought not to be forgotten that habit is our foster-
mother, and that she follows nature very closely, in her infl uence upon the human 
frame; and hence it is that by long residence, and similarity of pursuit, so near an 
approach to this specifi c and original structure may be acquired, as to promote healthy 
action, and even to an ungenial climate: still, this is only the yielding of a body origi-
nally different; for the assimilation is never so complete as to be in all respects the 
same. The constitution of a negro from Africa, or the West Indies, never becomes 
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nineteenth century, medical discussion about populations — and research on their health 
status — without “racial” categories became virtually unimaginable. 

 Emblematic of the new racialized typology was one proposed by George Cuvier 
(1769–1832), the renowned French paleontologist and comparative anatomist, whose 1812 
schema, modifi ed in 1817, emphasized “racial” distinctions over common humanity. 
Following Blumenbach, Cuvier placed  Caucasians  at the top, superior to both  Mongols
and Negroes , but further dividing  Caucasians  into superior (Germanic, Greek, and Indian) 
and inferior (Semetic) stocks (Cuvier,   1863   [1969]; Augstein,   1999  ; Banton,   1998  ). A small 
but infl uential group of physicians and scientists, including Dr. Samuel George Morton 
(1799–1851) and the internationally esteemed biologist Louis Agassiz (1807–1873), went 
further and argued, contrary to Blumenbach and religious conventions, that God had cre-
ated people not once (monogenesis) but multiple times (polygenesis), divinely making 
unique and innately unequal “races” of “mankind,” each with their own distinctive anato-
mies and disease patterns — and with “superior” “races” destined to rule and to be served 
by their “inferior” counterparts (Morton,   1839  ; Agassiz,   1850  ; Nott & Glidon,   1854   [1969]); 
Lurie,   1954  ; Stanton,   1960  ; Desmond & Moore,   2009  ). In the United States, a veritable 
cottage-industry of scientifi c papers routinely reported on what were then termed the 
peculiarities  of the American “ Negro ,” ranging from anatomic features to mental abilities 
to disease susceptibility (Tidyman,   1826  ; Rossingnol,   1848  ; Pendelton,   1849  ; Krieger, 
  1987  ; Ernst & Harris,   1999  ). One especially prominent and prolifi c pro-slavery physician, 
Dr. Samuel A. Cartwright (1793–1863), for example, wrote streams of widely-cited articles 
on “negro” inferiority and disease (Cartwright,   1850  ; Cartwright,   1851  ; Cartwright,   1853a  ; 
Cartwright,   1853b  ; Cartwright,   1855  ; Cartwright,   1858  ; Cartwright,   1860   [1969]). In 1850, 
he went so far as to announce he had discovered two new diseases unique to Blacks: 
“drapetomania, or the disease causing slaves to run away” and “dysesthesia Ethiopia, or 
hebetude of mind and obtuse sensibility of body — a disease peculiar to negroes — called by 
overseers, ‘rascality’” (Cartwright,   1850  ), a claim so remarkable as to have elicited two 
critiques in Southern medical journals (Smith,   1851  ; Anon,   1851  –1852). 

 Further underscoring the centrality of debates over differential disease rates among 
Blacks versus Whites to both U.S. national politics and population data (and also epide-
miological arguments) was an infamous dispute that lasted from 1843 to 1850, reaching 
well into the halls of Congress, regarding the results of the 1840 Census, which seemingly 
indicated that rates of insanity were higher among Blacks in the U.S. north versus south 
(Deutsch,   1944  ; Stanton,   1960  ; Grob,   1976  ; Cohen,   1982  ; Anderson,   1988  ). Proponents of 
slavery claimed these fi ndings proved freedom drove Blacks mad; skeptics, including 
members of the newly formed American Statistical Association (founded in 1839) (Jarvis, 
  1842  ; Forry,   1843  ; Forry,   1844  ; Jarvis,   1844  ; Jarvis,   1852  ) eventually proved that the 1840 
census data on which these claims were based were seriously fl awed, with egregious errors 
affecting counts in both the numerators and denominators ( see   Textbox     3–12    for the chro-
nology of this highly contentious and nationally prominent debate).  

entirely British, although he reside in England the greater part of his days: and how-
ever much an European, by long residence in the West Indies, be brought to resemble 
a creole, he can never acquire, precisely, the constitution of a native: some marks of 
original conformation will remain, and a something, even in his general appearance, 
to distinguish him.”   
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 In opposition to the dominant view, a minority of health professionals, including U.S. 
physicians concerned with the poorer health of Blacks versus Whites, turned from increas-
ingly discredited climatic explanations of racial differences to newer social explanations of 
the observed disparities (Krieger,   1987  ). As with the parallel debates, discussed above, 
regarding societal versus innate individual explanations of poverty and the greater disease 
burden of the poor, proponents of this alternative view sought to locate the source of Blacks’ 
poorer health in their societal context, as opposed to their innate constitutions. 

 Prominent in the ranks of those emphasizing social conditions was the fi rst generation of 
credentialed Black physicians, who had only just won the right to attend medical school 
(Bousfi eld, 1944; Link,   1967  ; Morais,   1978  ; Falk,   1980  ; Levesque,   1980  ). Featured among 
them were: Dr. James McCune Smith (1811–1865), who in 1837 became the fi rst African-
American to receive a medical degree (from the University of Glasgow, in Scotland, as no 
U.S. medical school at that time would admit Blacks [Bousfi eld,   1945  ; Falk,   1980  ]); 
Dr. John S. Rock (1825–1866) (Rock,   1858  ; Levesque,   1980  ), who received his medical 
degree in the United States in 1852, then studied law and in 1861 was admitted to the 
Massachusetts Bar, and 4 years later, in 1865, became the fi rst African-American autho-
rized to argue cases before the U.S. Supreme Court; and Dr. Rebecca Lee, who in 1864 

    Textbox 3–12    .   The Infamous U.S. Debate Over the (Fallacious) 1840 
Census Results Indicating Higher Insanity Rates 
Among Blacks in Free Versus Slave States    

 Perhaps the era’s most prominent battle over Black/White disparities in health, 
attracting national attention from 1842 through 1850 and occasioning debate within 
Congress itself, involved returns from the U.S. census of 1840 (Deutsch,   1944  ; Grob, 
  1976  ; Cohen,   1982  ; Anderson,   1988  ). On their face, the returns, released after con-
siderable delay only in 1842, indicated that rates of insanity among Blacks were high-
est in the North (1-in-162) and lowest in the South (1-in-1558). Seizing upon these 
results, the powerful pro-slavery Southern Senator John C. Calhoun (1782-1850) and 
twice former Vice President of the United States (under Presidents John Quincy Adams 
and Andrew Jackson) declared “the African is incapable of self-care and sinks into 
lunacy under the burden of freedom” (Deutsch   1944  , p. 473) — and then used this 
argument to justify the annexation of Texas as a slave state in 1844. 

 Careful and well-publicized research by Dr. Edmund Jarvis, a specialist in medical 
disorders and co-founder of the American Statistical Association in 1839, however, 
revealed — as early as 1843 — that the census data were erroneous (Jarvis,   1842  ; Jarvis, 
  1844  ; Jarvis,   1852  ). Specifi cally, because of transposed columns of numbers, many 
Northern towns which had no Black population were nevertheless listed as having 
“insane and idiot” Blacks, thereby grossly infl ating the Northern rate of Black insanity 
(Jarvis,   1844  ; Cohen,   1982  ). Additional problems artifi cially reduced rates of Black 
insanity in the South (e.g., the practice of treating Black insanity as insubordination 
and also the exclusion of Blacks from insane asylums, both of which led to under-
counting of the Black insane) (Jarvis   1844  ; Forry   1844  ). Together, the Northern 
overcount and Southern undercount of cases led to the alarming but false fi ndings of 
higher Black insanity rates in the free states. The exposé of the erroneous data not 
only provided a critical challenge to the erroneous “race” science of the day but also 
led to increased efforts to professionalize the U.S. census and improve the quality of 
vital statistics. In other words, debates about Black/White health status were central, 
not ancillary, to the content, conduct, and validity of the U.S. census, U.S. health 
data, and U.S. health research.  
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became the fi rst credentialed African-American woman physician (Crumpler,   1883  ; 
Sterling,   1994  ; National Library of Medicine,   2008  ). Countering mainstream accounts that 
denigrated the biology, morality, and health of Black Americans, these physicians used 
irony as well as evidence to make their case, as illustrated by  Textbox     3–13   , which includes 
an excerpt from one of Rock’s rebuttals to then conventional racially biased explanations 
of Black/White disparities in health.  

 Demonstrating the difference a divergent theoretical perspective can make, in 1859 
McCune Smith took the unprecedented step of comparing the health of Blacks to poor 

    Textbox 3–13.     Opposing Descriptions of Racial Appearance and 
Implications for Health and Well-Being Offered by 
Two Prominent U.S. Physicians: the Pro-Slavery 
Dr. Josiah C. Nott (1804–1873) and the Abolitionist 
Dr. John S. Rock (1825–1866)       

   Description and Inferences by Josiah C. Nott (  1843  ) (Nott,   1843  ):   

  Stated seriously:  “The Caucasian, Ethiopian, Mongol, and Malay may have been dis-
tinct creations, or may be mere varieties of the same species produced by external 
causes acting through many thousand years: but this I do believe,  that at the present 
day the Anglo-Saxon and the Negro races are, according to the common acceptation of 
the terms distinct species, and that the offspring of the two is a hybrid  (italics in the 
original). Look fi rst upon the Caucasian female with her rose and lily skin, silky hair, 
Venus form, and well-chiseled features — and then upon the African wench, with her 
black and odorous skin, woolly head, and animal features — next compare their whole 
anatomical structure, and say whether they do not differ as much as the swan and the 
goose, the horse and the ass, or the apple and the pear tree.” (p. 30) 

  Inference:  According to Nott, mulattoes are “less capable of endurance and shorter 
lived,” “less prolifi c,” and more likely to be insane than either Blacks or Whites.     

   Description and Inferences by John S. Rock (  1858  ) (Levesque,   1980  ; Rock,   1858  )   

  Stated tongue-in-cheek:  “I will not deny that I admire the talents and noble character 
of many white men. But I cannot say I am particularly pleased with their physical 
appearance. If old mother nature had held out as well as she had commenced, we 
should, probably, have had fewer varieties in the races. When I contrast the fi ne, 
tough, muscular system, the beautiful, rich color, the full broad features and the 
gracefully frizzled hair of the Negro with the delicate physical organization, wan 
color, sharp features and lank hair of the Caucasian, I am inclined to believe that when 
the White man was created, nature was pretty well exhausted. But, determined to 
keep up appearances, she pinched up the features and did the best she could under 
the circumstances.” 

  Inference:  First, contrary to Cartwright’s assertion that Black resistance to slavery is 
a disease and Black submission results from the “the spiritual force of the white man’s 
will” (Cartwright,   1858  , p. 162), Rock argued that resisting slavery is healthy and that 
continued servitude refl ects being outnumbered by White men and their guns. 
Second, he predicted: “[w]hen the avenues to wealth are opened to us, we will then 
become educated and wealthy, and then the roughest looking colored man that you 
ever saw, or ever will see, will be pleasanter than the harmonies of Orpheus, and black 
will be a very pretty color.”   
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Whites, rather than to Whites overall. He opened up this new avenue of inquiry in his infl u-
ential pamphlet, On the Fourteenth Query of Thomas Jefferson’s Notes on Virginia  (Smith, 
  1859  ), which addressed Jefferson’s famous query whether Blacks and Whites could ever 
live together as equals, given their physical differences. Focusing on bone deformities 
resulting from rickets (a condition he attributed to poor diet), Smith observed that rickets 
was common among not only among slaves but also “the inhabitants of a portion of the 
western coast of Ireland, a people who submit to the same low diet, and other privations 
analogous to those endured by a portion of natives of the African coast” (Smith,   1859  , 
p. 230). Noting that “as much difference is found to exist between the forms of the bones 
of different individuals, who are undoubtedly [W]hite, as are said to exist between the [B]
lacks and the [W]hites” (Smith,   1859  , p. 227), McCune Smith accordingly argued that high 
rates of rickets occurred among Blacks not because they were biologically “[B]lack,” but 
because they were poor — and they were poor because they lived in a society that con-
demned them to slavery in the South and to a marginal existence as poorly paid workers in 
the North. Turning “race” science on its head, McCune Smith re-conceived racial dispari-
ties in health as an effect  of racism, not caused by “race.” Viewing the “same” data from a 
completely different perspective, to McCune Smith it was evident that the existence of dif-
ferential rates of disease did not automatically provide “proof” of innate biological 
inferiority (or superiority) but instead could diagnose the existence of social injustice 
(Krieger,   1987  ). These were uncommon views, but then, 1859 was an uncommon year 
(Krieger,   1987  ), in which John Brown’s abolitionist raid at Harper’s Ferry unleashed the 
U.S. Civil War (Zinn,   2003  ) and Charles Darwin published  On the Origin of Species
(Darwin,   1859   [2004];  see also  Desmond & Moore,   2009  ). Opening up new conceptions of 
both society and biology, these epoch-changing developments would reverberate through 
and transform epidemiologic theories of disease distribution during the second half of the 
nineteenth century.                                 
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 Epidemiology Expands    

  Germs, Genes, and the (Social ) 
Environment (1900–1950)       

       Miasma. Contagion. Epidemics. Heredity. Evolution. Environment. Survival of the fi ttest. 
Race. Sex. Age. Communicable disease. Tropical disease. Endemic disease. 

 To an epidemiologist at the start of the twentieth century CE — or in the latter part of the 
nineteenth century — all of these terms would have been well-known. By the early twentieth 
century, however, two of them would have been deemed totally discredited —  miasma  and 
contagion  — and two seen as glaringly missing —  germ  and  gene . Linking these latter two 
terms both conceptually and etymologically was their shared emphasis on biological trans-
mission as key to disease causation. In the case of  germs  (“referred by some to the root 
∗ gen- of gign re to beget and by others to the root ges- of ger re to bear,” Oxford English 
Dictionary (OED)), at issue was the replication and dispersion of living microbes (not the 
non-living poisons of  contagia ); in the case of  genes  (“ancient Greek  γεν -, stem of  γενο ς
race, offspring” (OED)), the focus was on the fundamental information passed from one 
generation to the next that made an organism what it is. In both cases, the mysteries of 
disease etiology were to be revealed by delving ever more deeply into the microscopic 
world within — and surrounding — people’s bodies. Basic science, applied to humanity at 
large, offered new hope for both understanding disease causation and preventing disease 
occurrence.

 Yet, as the epidemiologic research of the early twentieth century was also to reveal, not 
only was there a major change in the substantive concepts used to explain disease etiology, 
there was also a major shift in disease types and rates — that is, a profound alteration of 
disease distribution ( see Table   4–1  ), the very phenomenon that theories of disease distribu-
tion are intended to explain. As observed in the article “Public Health at the Crossroads” 
(Winslow 1926; quote: pp. 1077–1078), written in 1926 by Charles-Edward Amory 
Winslow (1877–1957), an internationally renowned U.S. public health leader during the 
fi rst half of the twentieth century (American Association of Public Health,   1957  ; Acheson, 
  1970  ; Viseltear,   1982a ,  1982b  ; Terris,   1998  ; Rosner,   1998  ; Markowitz,   1998  ): 

…  the major problems of public health have fundamentally changed in fi fty years. In 1875 the 
outstanding causes of death were pulmonary tuberculosis, acute respiratory diseases, infant 
diarrhea and diphtheria and croup in the order named. During the half-century that has passed 



 

      Table 4–1.   Early Twentieth Century Declining U.S. Mortality Rates and Changing Leading 
Causes of Death, as Reported in 1926 and in 1943 by the U.S. Public Health 
Leader C-EA Winslow (1877–1957)  

  a) Winslow C-EA. Public health at the crossroads.  Am J Public Health  1926; 16:1075–1085. (data 
from p. 1077): “Mortality from certain specifi ed causes and from all causes per 100,000 population”  

 Manhattan and 
Bronx

 1873–1875 

 Greater New York 
 1923–1925 

 Percent change  

 Scarlet fever  80  1  –99  

 Diphtheria and croup  235  11  –95  

 Diarrhea under 5 years  335  22  –93  

 Diseases of the nervous system  252  39  –85  

 Pulmonary tuberculosis  404  84  –79  

 All other causes not listed  874  316  –64  

 Acute respiratory diseases  352  164  –53  

 All causes  2,890  1,220  –42  

 Bright’s disease and nephritis  100  69  –31  

 Violence  120  85  –27  

 Cancer  41  113   + 176  

 Heart disease  89  255   + 187  

 Diseases of the arteries  8  61   + 650  

 b) Winslow C-EA. The Conquest of Epidemic Disease: A Chapter in the History of Ideas.
Princeton, NJ: Princeton University Press, 1943. (data from p. 379): Comparison of U.S. 
Death Rates in 1935 versus 1900  

  Causes of death    Actual 
deaths
 1935 

  Number of deaths 
which would have 
occurred in 1935 

on the basis of the 
1900 rates  

  Number of lives 
saved

  Percent 
reduction   

 Tuberculosis, all forms  51,269  224,384  173,115  77  

 Infl uenza and pneumonia  110,191  232,187  121,996  53  

 Diarrhea and enteritis  17,018  125,448  108,430  86  

 Communicable diseases of 
childhood   ∗

 13,182  72,127  58,945  82  

 Typhoid and paratyphoid  2,386  35,652  33,266  93  

 All other causes  1,103,313  1,285,963  272,650  21  

∗ Measles, scarlet fever, whooping cough, diphtheria  
  Source: Winslow, 1926; Winslow, 1943  
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the communicable and environmental diseases have been so substantially reduced that the prob-
lems of the future are heart disease, the acute respiratory diseases and cancer. We face a new 
situation and we must adopt new methods if we are to meet it with any measure of success.    

 Early twentieth century epidemiologic theorizing can thus be characterized as a dialogue 
and debate over whether and how changing patterns of disease occurrence, including racial/
ethnic and socioeconomic differences in health status, were caused by germs, genes, evolu-
tion, and the environment, however defi ned.     

   Germ Theory: Epidemiologic Evidence — and Questions   

 By the early twentieth century CE, epidemiologic theorizing about disease causation had 
been thoroughly transformed by the scientifi c embrace of the germ theory — in the basic 
sciences, clinical medicine, and public health alike (Winslow,   1923  ; Winslow, 1926; 
Greenwood,   1935  ; Frost,   1936  ; Winslow, 1943; Winslow et al.,   1952  ; Rosen, 1958 (  1993  ); 
Tomes,   1997  ; Rosenberg,   1987  ; Porter,   1997  ; Porter,   1999  ; Bynum,   2008  ). This theory, 
worked out and tested during the latter part of the nineteenth and early twentieth centuries 
(see  selected chronology in  Table     4–2   ), primarily through laboratory research but also 
through clinical use of vaccines, epidemiologic research, and public health interventions, 
offered a fundamentally new way of understanding the causes and spread of infectious 
disease. Its ability to newly organize and clarify the welter of epidemiologic, clinical, and 
laboratory evidence about infectious disease, and to provide new grounds for preventing 
disease, led many late nineteenth- and early twentieth century scientists and health profes-
sionals, as well as the general public, to hail germ theory as nothing short of revolutionary 
and transformative ( see Textbox   4–1  ) (Maclagan,   1876  ; Gradle,   1883  ; Chapin,   1885  ; 
Chapin,   1928  ; Winslow,   1923  ; Greenwood,   1935  ; Frost,   1936  ; Doull,   1952  ; Rosen, 1958 
(1993); Evans,   1980  ; Tomes,   1997  ; Bynum,   2008  ). Resolving many of the unexplained 
observations about the propagation of communicable disease that neither miasmatic or 
contagionist theories could explain, germ theory not only superseded these prior theories 
but also raised new questions for epidemiologists and others to address.   

The Generative Germ: Key Concepts, Mechanisms, and Metaphors of Germ Theory . 
In brief, germ theory posited that infectious diseases were caused by a “contagium 
vivum” — that is, a living micro-organism (the “germ”) — something entirely different than 
the contagionists’ postulated inanimate poisons (Maclagan,   1876  ; Gradle,   1883  ; Chapin, 
  1885  ; Winslow,   1923  ; Frost,   1936  ; Doull,   1952  ; Evans,   1980  ; Tomes,   1997  ). Moreover, 
each specifi c disease was caused by its unique germ. Two corollaries were that: ( 1 ) each 
germ had its own particular mode of transmission, and ( 2 ) infection by any given germ 
produced the range of symptoms characteristic of and specifi c to its associated disease. 
Or, as clearly stated in 1876 by Dr. T. J. Maclagan (1838–1903) in his pathbreaking text, 
The Germ Theory: Applied to the Explanation of the Phenomena of Disease: The Specifi c 
Fevers  (Maclagan,   1876  ), one of the fi rst book-length treatments of the theory (Maclagan, 
p. 39): 

 Each contagium has its own defi nite and specifi c action–its own disease, which it alone produces. 
Each, too, produces its symptoms in so regular a manner, that seeing a patient for the fi rst time 
in the middle of any one of these fevers, the physician can not only tell the symptoms which 
have presented themselves in the past but can prognosticate, with more or less certainty, the 
future course and duration of the malady.   



 

      Table 4–2.   Selected Notable Events in the Nineteenth and Early Twentieth Century 
Development and Acceptance of Germ Theory  

   Year    Selected notable events relevant to germ theory   

 Precursors  

 1546  Publication of  De Contagionibus  by Hieronymus Fracastorius (1478–1553), 
which proposed the idea of “seminaria” of contagion, which, like seeds, had the 
ability to multiply and propagate their kind .  

 1796–1801  Successful trials of smallpox vaccine by Edward Jenner (1749–1823).  

 Mid-Nineteenth 
century

 

 1840  Essay by Jacob Henle (1809–1885) on “On Miasma and Contagion,” which 
established the principles that living organisms caused contagious and infectious 
diseases and offered proposals for how to test them.  

 1844  Agostino Bassi (1773–1856) demonstrated a fungus was associated with the 
muscardine disease of silkworms.  

 1850  Casimir Davaine (1812–1882) caused anthrax in sheep by inoculating them with 
diluted blood of sheep sick with anthrax.  

 1865–1870  Research by Louis Pasteur (1822–1895) showed that contagious microbes 
caused silkworm disease and that the disease could be controlled by isolation 
and quarantine.  

 1865  Joseph Lister (1827–1912) applied Pasteur’s theory to control of disease, using 
antiseptics in surgery. 
 Jean-Antoine Villemin (1827–1892) demonstrated tuberculosis could be 
transmitted by inoculation from one infected animal to another.  

 1873  G.H. Armauer Hansen (1841–1912) demonstrated the presence of 
Mycobacterium leprae  in the tissue of all persons ill with leprosy.  

 1876–1877  Pasteur and Robert Koch (1843–1910) independently demonstrated the anthrax 
germ caused anthrax.  

 1880–1884  Pasteur’s work on creating vaccines by attenuating the germs, as applied to 
chicken cholera, anthrax, and rabies.  

 1881  Dr. Carlos J. Finlay (1833–1915) proposed that yellow fever was transmitted by 
mosquitoes.

 1882–1884  Koch described the germs for tuberculosis (1882), cholera (1883), and typhoid 
(1884).

 1884  Edwin Klebs (1834–1913) and Friedrich Loeffl er (1852–1915) isolated the 
typhoid bacillus, and Loeffl er identifi ed the presence of virulent diphtheria 
bacilli in the throats of healthy individuals.  

 1889  Theobold Smith (1859–1934) and F.L. Kilbourne identifi ed the protozoan 
parasite, Piroplasma bigeminum , that caused Texas fever in cattle and described 
its tick-borne dissemination, demonstrating the importance of animal carriers.  

 1893  Koch demonstrated the importance of healthy carriers for cholera.  

 1894  William Hallock Parke (1863–1939) and colleagues demonstrated the 
importance of healthy carriers for diphtheria. 
 Alexandre Yersin (1863–1943) and Shibasabura Kitasato (1853–1931) 
independently identifi ed the plague bacillus.  
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 As Maclagan also clearly acknowledged, “The idea that many of the diseases to which 
man and the lower animals are subject, result from the presence in the system of minute 
organisms, is not a new one” (Maclagan,   1876  , p. 1). Nevertheless, the crystallization of 
germ theory, as such, constituted something new; in Maclagan’s words, “But only of late 
years have the vague hypotheses to which this idea has from time to time given rise, 
assumed defi nite shape and form” (Maclagan,   1876  , p. 1). Maclagan accordingly defi ned 
“The Germ Theory of Disease” as positing “that many disease are due to the presence and 
propagation in the system, of minute organisms having no part or share in its normal econ-
omy” (Maclagan,   1876  , p. 1). 

 Investigation and analysis of the distribution and spread of infectious disease accord-
ingly required obtaining empirical information about a range of germ-specifi c characteris-
tics. These attributes included:  

   1.  the incubation period (the time between infection and the appearance of symptoms);  
   2.  the timing and mode of shedding the replicated germ (the infectious period, during 

which time the germ exited the body — for example, via saliva, mucus, vomit, feces, 
genital secretions, blood, or other bodily media);  

   3.  how long the germ could survive outside the body (and under what conditions);  
   4.  whether the germ was transported from an infectious person to another via air, water, 

skin-to-skin contact, skin contact with a germ-contaminated surface, ingestion of 
germ-contaminated food or dirt, or by an insect or animal vector;  

   5.  whether infection by the germ, among those who survived, resulted in immunity to 
subsequent infections by that particular germ;  

   6.  whether a person could be infected and not only be symptom-free but infectious (i.e., 
a healthy carrier) or else have a dormant chronic infection that at some future point 
could reactivate as virulent disease; and  

   Year    Selected notable events relevant to germ theory   

 1897  Ronald Ross (1857–1932) demonstrated the bird malaria parasite in the stomach 
of a mosquito and that mosquito bites were capable of transmitting the parasite.  

 1898  G.B. Grassi (1854–1925) and colleagues identifi ed the human malaria parasite in 
the Anopheles mosquito.  

 Early twentieth 
century

 

 1900  Proof from the Walter Reed (1851–1902) Commission that yellow fever was 
spread by the mosquito.  

 1906  Howard Ricketts (1871–1910) demonstrated the tick-borne transmission of 
Rocky Mountain spotted fever. 
 The English Plague Commission experiments demonstrating that the plague 
bacillus was transmitted by fl eas.  

 1909  Charlos Chagas (1879–1934) demonstrated the transmission of South American 
trypanosomiasis (now called Chagas disease) by the infected  Triatoma megista . 
 Milton Rosenau (1871–1940) and colleagues demonstrated the existence of 
healthy carriers for typhoid.  

 1910  Publication of Charles V. Chapin’s (1856–1951)  The Sources and Mode of 
Infection  (New York: J. Wiley), which advocated focusing on disease carriers and 
quarantine of individuals, rather than mass sanitary campaigns.  

    Sources  : Winslow,   1923  ; Doull,   1952  ; Rosen, 1938; Rosen,   1993    
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   7.  the germ’s “reservoir” (e.g., in humans or other species, or in other parts of the 
ecosystem) — that is, where it resided when not manifested as an epidemic outbreak 
among people.     

 The presumption was that knowledge about each of these germ characteristics would 
enable understanding of the course of disease within both individuals and populations. 

 To convey these novel ideas, the scientifi c and popular literature employed two instantly 
understandable metaphors. One had its roots in agriculture, the second in war. The fi rst was 
the well-known “seed and soil” metaphor (Tomes,   1997  ), long used to explain why only 
some individuals — not everyone — became sick during epidemics. It was, after all, well-
known that not all seeds necessarily sprouted, whether because the seed was somehow 
defective or the soil was somehow inhospitable. Thus, as argued in 1876 by Maclagan 
(Maclagan,   1876  , pp. 172–174): 

 The comparative rarity of the eruptive fevers, need no more be matter of surprise, than the rarity 
of oak trees as compared with the number of acorns which are annually produced, or the dispro-
portion which exists between the frequency of tapeworm and the number of ova which each 
worm produces. 
  Theoretically, there is no reason why each oak tree should not give rise to hundreds of similar 
trees, and each tapeworm to thousands of its kind: in each case the requisite number of acorns 
and ova are produced. Practically, we fi nd that, of the acorns produced, not one in a thousand 
develops into an oak, and that, of the ova of tapeworm, not one in a million come to maturity. 
  Theoretically, there is no reason why each case of each of the eruptive fevers should not give 
rise to thousands of others: the requisite number of germs is certainly produced. Practically, we 
fi nd that only a few of the germs which are given off from the body during the course of the 
eruptive fevers, comes to maturity: the vast majority perish and undeveloped and inoperative …
   …  it follows that the number of persons attacked by any of the eruptive fevers must represent 
but a fractional portion of the number of germs which were produced at the same time as those 
which ultimately reached their nidus in the persons of those so attacked. 
  The comparative rarity of the eruptive fevers we, therefore, regard, as an argument not against, 
but in favor of, the view which attributes them to the propagation of an organism in the system.   

 Hence, germ theory could readily encompass a scenario whereby exposure to a germ 
was widespread but not everyone became ill. The “seed and soil” metaphor additionally 
abetted the acceptance of germ theory in two other ways. One was that it helped to under-
score disease specifi city, as it was common knowledge that particular seeds produced only 
particular plants. Second, because seeds obviously took time to sprout, the metaphor also 
helped capture the time dimensions of infectious diseases, including the time period when 
people were infected and infectious yet not obviously manifesting any disease symptoms. 

 What the “seed and soil” metaphor missed, however, was the potentially antagonistic 
nature of the relationship between the germ and the organism, to the point where the germ 
could not simply sicken but could outright kill the infected organism. After all, a plant growing 
in soil did not destroy the soil  per se  (even as too many plants growing in one place could 
perhaps exhaust the soil as a base for future plants). Accordingly, the second major meta-
phor for germ theory drew on military language. Scientists, health professionals, and others 
thus routinely declared bacteria to be “mortal enemies of men” and “invisible enemies in the 
air” that “invaded” people’s bodies, and hence needed to be fought off with both defensive 
(e.g., sanitary) and offensive (e.g., disinfectant) measures (Gradman,   2000  ). 

 Despite their seeming difference, the two metaphors — one pastoral, one pugilistic — 
nevertheless were also linked by the nascent ideas of evolutionary theory, albeit as reduced 
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to the simplifi ed idea of “survival of the fi ttest” (Tomes,   1977  ). In the case of “seed and soil,” 
as per the Maclagan excerpt above, the metaphor facilitated conceptualizing the importance 
of individual variation for population phenomena, by virtue of the differential likelihood of 
specifi c individuals (whether germs, acorns, or the ova of tapeworms) surviving in any given 
context. And, with reference to the “war” metaphor, the fi rst U.S. book-length treatise on 
the germ theory,  Bacteria and the Germ Theory of Disease  (published in 1883 by Dr. Henry 
Gradle [1855–1911]), commenced by declaring (Gradle,   1883  , p. 2): 

 In the light of the germ theory, diseases are to be considered as  a struggle between the organism 
and the parasites invading it . As far as the germ theory is applicable, it eliminates the factor 
“accident” from the consideration of disease, and assigns disease a place in the Darwinian pro-
gramme of nature. (italics in the original)   

 The embrace of germ theory by epidemiologists thus involved more than solely a critical 
appraisal of the empirical evidence tracing the many steps from exposure to germs to the 
population patterns of both epidemic and endemic infectious disease. Also key was its use 
of powerful metaphors that readily linked well-understood ideas — about “seed and soil,” 
about war — to the new phenomena being explained. 

 Once articulated, germ theory’s simultaneously universal, yet germ-specifi c, principles 
regarding infectious disease enabled epidemiologists and others to make sense of the previ-
ously puzzling population data on the incidence and spread of acute and chronic infectious 
diseases (Maclagan,   1876  ; Gradle,   1883  ; Chapin,   1885  ; Winslow,   1923  ; Greenwood,   1935  ; 
Frost,   1936  ; Winslow, 1943; Doull,   1952  ; Rosen, 1958 [  1993  ]; Evans,   1980  ; Tomes,   1997  ; 
Bynum,   2008  ). The theory clarifi ed, for example, why quarantining ships was not effective 
in blocking transmission of yellow fever (as the mosquito vectors were not stopped by the 
quarantine measures imposed) but could work for other diseases (if the germs were not 
vector-borne, and if the quarantine period exceeded the incubation and infectious period). 
It illuminated why sanitary measures involving sewage and water supply were key to curb-
ing cholera (given its fecal-oral transmission, especially by contaminated water), whereas 
cleaning streets and fumigating houses had little effect for this disease; conversely, it 
explained why removing “fi lth” mattered for others (e.g., by curtailing the population of 
rats and other germ-carrying rodents and insects). Revelation of the role of insect vectors 
and the importance of temperature for the viability of shed germs helped explain the sea-
sonal nature of malaria and other infectious diseases. Variable lengths of incubation and 
infectious periods, along with the discovery of “healthy carriers,” in turn offered new 
insights into the origins of disease outbreaks, because disease could be spread by non-
symptomatic yet still infectious individuals. Evidence of acquired immunity (attained by 
then unknown biological mechanisms) added yet another reason why not everyone exposed 
at a given time was stricken, because some fraction of those not affected presumably had 
been previously infected and survived. None of these ideas had existed — or else had not 
been integrated into a coherent account — in either the previous “miasma” or “contagion” 
theories.

 As with other theories informed by evolutionary concepts (Mayr,   1982  ; Gould,   2002  ), 
germ theory’s dual engagement with broad biological principles and germ-specifi c charac-
teristics encouraged conceptualization and testing of myriad new hypotheses concerning 
any given germ’s type, mode of transmission, incubation and infectious period, and human 
and non-human “reservoirs.” Perhaps most important, the theory afforded new possibilities 
for improving disease prevention via three different strategies (Winslow,   1923  ; Winslow, 
1946). The fi rst was by clarifying what sewage treatment and water fi ltration needed to 
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purify and what preventing food contamination entailed. As summarized by Winslow 
(1923, p. 37): 

 The fi rst result of the new science of bacteriology was to make precise and defi nite the shotgun 
methods of the empirical sanitation and the empirical isolation of an earlier day. The pythogenic 
theory, erroneous though it was, had yielded substantial results because, as has been said, ‘fi lth 
if not the mother, is at least the nurse of disease.’ Yet a scientifi c comprehension of the real ele-
ments of contagion made possible advances of a far-reaching kind, as may be illustrated by 
tracing its infl uence upon the control of three great groups of diseases, spread respectively by 
water supplies, by insects, and by direct contact.   

 The second strategy for improving disease prevention was to identify those diseases for 
which isolation of infectious individuals (as opposed to mass quarantine) might prove 
useful. The third was to encourage development of vaccines, which Winslow hypothesized 
would win “some of the most signal victories of the coming generation” (1923, p. 48), as 
well as drugs to inhibit or kill germs, including antiseptic measures taken before, during, 
and after surgery. Summarizing — and expressing the profound appreciation for — how 
germ theory’s etiologic insights readily translated to effective preventive action, Winslow 
wrote (  1923  , pp. 64–65): 

 In the Registration Area of the United States, the reduction in the death rate from four diseases 
only, typhoid fever, tuberculosis, diphtheria and the diarrheal diseases of infancy between 1900 
and 1920 amounts to a savings of 230,00 lives a year …  If we had but the gift of sight to trans-
mute abstract fi gures into fl esh and blood, so that as we walk along the street we could say ‘That 
man would be dead of typhoid fever,’ ‘That woman would have succumbed to tuberculosis,’ 
‘That rosy infant would be in its coffi n,’–then only should we have a faint conception of the 
meaning of the silent victories of public health.   

But Are Germs Suffi cient to Explain Epidemic Disease?   Yet, even as many appreciated 
the potency of germ theory, it was not without its critics. Numerous accounts of its rise to 
the dominant disease theory framework by the late nineteenth century emphasize the fi erce 
and protracted intellectual battles between the theory’s adherents and skeptics (Winslow, 
  1923  ; Winslow, 1943; Doull,   1952  ; Richmond,   1954  ; Rosen, 1958 (1993); Rosenberg, 
  1987  ; Porter,   1997  ; Tomes,   1997  ; Bynum,   2008  ). Among the latter were many who held to 
the miasmatic idea that disease was produced by chemical poisons and who argued that the 
ubiquity of bacteria and the episodic nature of epidemic outbreaks undermined the case 
that germs were causal agents — otherwise, why wouldn’t there be mass occurrence of 
infectious disease all the time? Refuting these non-trivial objections took decades, requir-
ing a mix of basic science, clinical, and epidemiological research. Examples include the 
painstaking work to differentiate distinct types of bacteria, viruses, and other microbes; 
the research leading to discovery of immunity resulting from subclinical infections; 
and intensive work on mathematical modeling of the epidemic dynamics in relation to 
contact rate and the exhaustion and addition of susceptibles to the population (Chapin,   1928  ; 
Frost, 1928 [1976]; Doull,   1952  ; Richmond, 1958; Rosen, 1958 [1993]; Tomes,   1997  ). As 
discussed in Chapter 1, the work to build confi dence in — or undermine — scientifi c theo-
ries, especially those pertaining to probabilistic phenomena, is far from a simple process, 
and it should not be surprising that it took decades to address the many objections to 
the idea of living germs, comprising a microcosm of myriad unique microbes, acting as 
disease-specifi c etiologic agents. 



 

Epidemiology Expands  103

 A different type of challenge was posed by the concerns raised by scientists and others 
who accepted the idea that germs caused disease and readily embraced the new insights and 
interventions germ theory afforded — yet were still skeptical that a focus on germs alone 
was suffi cient to explain the onset of epidemics and distribution of infectious disease. 
Among the ranks of these supportive critics were several leading epidemiologists, includ-
ing Wade Hampton Frost (1880–1938), who in 1921 was appointed in as the fi rst-ever 
Professor of Epidemiology in the United States at the recently founded Johns Hopkins 
School of Hygiene and Public Health (Daniel,   2004  ; Fee,   1987  ), and Major Greenwood 
(1880–1949), who in 1928 was appointed as the fi rst-ever Professor of Epidemiology and 
Vital Statistics at the London School of Hygiene and Tropical Medicine (ABH & Butler, 
  1949  ). Even as both relied on germ theory for explicating epidemiologic evidence and to 
guide their own research on communicable disease, both Frost and Greenwood neverthe-
less held that a focus only on the germs was inadequate to explain the actual epidemiolo-
gy — that is, the spatiotemporal population distribution — of epidemic and endemic 
infectious diseases. 

 For example, as argued by Frost in 1928 in his review on “Some conceptions of epidem-
ics in general” (Frost 1928 [1976]), the characteristics of not only the microbial “agent” but 
also the “host” and “environment” mattered ( see  excerpts in Textbox   4–2  ). That Frost felt 
compelled to call attention to these latter two factors was indicative of how, by the early 
1920s, research was increasingly focusing on only the germs themselves, contrary even to 
the earliest articulations of germ theory, which viewed infectious disease as the outcome of 
a “struggle” between, minimally, the “germ” and the “organism,” as attested to by 
Maclagan’s   1876   and Gradle’s   1883   presentations of the theory, described above ( see also
Textbox   4–1  ). Highlighting the depth of the problem were the second thoughts articulated 
by Dr. Charles V. Chapin (1856–1941), whose 1910 landmark book on  The Sources and 
Modes of Infection  [1910] played a major role in reorienting public health practice away 
from general approaches to addressing environmental conditions to instead emphasizing 
“the search for carriers, the quarantine of contacts and the prompt isolation of early cases 
of disease” [Winslow,   1923  , p. 45]. In 1928, he nevertheless felt compelled to state: “Since 
the development of bacteriology, many have been inclined to forget that, as it takes two to 
make a quarrel, so it takes two to make a disease, the microbe and the host” (Chapin   1928  , 
p. 196). Even so, in making this comment, Chapin notably left out any notion of the “envi-
ronment” (as underscored by the additional text excerpt provided in Textbox   4–2  ).

 As observed by Greenwood, there was no “logical reason why identifi cation of contagia 
viva should lead us to disregard general epidemiological principles” — including the impor-
tance of addressing, in Hirsch’s famous words, issues of “geographical and historical 
pathology” (Hirsch, 1883, p. 2) ( see Textbox 3–6 in Chapter 3) — but this nevertheless 
“was the practical effect of the discovery” (Greenwood,   1935  , p. 60). As an alternative, 
Greenwood offered an expansion of the bacteriological metaphor of “seed and soil” to 
bring in social agency, writing (1935, p. 359): 

 One may perhaps sum up in this way. The genesis of active tubercular disease involves three 
factors: (1) a seed; (2) a soil; and (3) some methods of husbandry. Of these three, only the 
fi rst is essential. Given a suffi ciency of seed, the plant will grow in any soil and without any 
gardener’s attention. In actual life, variations of the two non-essential factors are of great 
importance.   

 To Greenwood and other epidemiologists concerned about not only disease causation 
but also disease distribution, explaining the actual epidemiology of even infectious disease 
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    Textbox 4–1    .   Selected examples of texts contemporaneous with the advent 
and consolidation of germ theory, emphasizing its scope and 
implications.       

   Maclagan TJ. The Germ Theory: Applied to the Explanation of the Phenomena of 
Disease: The Specifi c Fevers. London: Macmillan, 1876.   

 p. i: “A sound pathology is the basis of all rational medicine: a correct knowledge of 
the mode of production of diseased processes, the surest means of fi nding out how 
these processes may be prevented and checked. Bearing as The Germ Theory of 
Disease does, on the pathology of the most important ailments to which man [ sic ] is 
liable, the establishment, or the refutation of this theory, is a matter of importance 
not only to medical science, but to mankind …  The diseases to the explanation of 
whose causation this theory is applicable, are so numerous and varied, that their 
separate consideration would have prolonged by labours indefi nitely … ” 

 p. 169: “The facts to which we now direct attention are: (1) that each animal has 
its own special parasites; (2) that each parasite has its own special nidus, out of which 
it is not propagated; (3) that each animal has its own peculiar contagious and specifi c 
diseases; and (4) that each contagious disease has, as a rule, its own peculiar local 
lesion. The juxtaposition of these facts cannot fail to indicate an analogy between 
ordinary parasites and contagia …  Contagia, then, we regard as minute parasitic 
organisms, all of which, organism-like, exercise a defi nite action on their environ-
ment; and each of which, parasite-like, requires a special nidus for its development.” 

 p. 222: “The immunity from a second attack, enjoyed by those who have once suf-
fered from the eruptive fevers, is one of the most remarkable features in the history of 
these maladies …  [and] can only be explained on the supposition that, by the action 
of the contagium, there is produced some peculiar and indelible impression on the 
system, as a consequence of which the body no longer presents to the contagium all 
the elements requisite to its propagation.” 

 pp. 257–258: “We have now considered all the phenomena of the common spe-
cifi c fevers, and have found them to be such as may be explained by the growth and 
propagation of an organism in the system. 

 The theory as to the causation of the specifi c fevers, to which we must give our 
adherence, is that which explains this or that phenomenon, or even this or that fever, 
but that which best explains the whole of the phenomena which present themselves 
for our consideration. 

 We think we may claim for the theory advanced in these pages of being the only 
one which fulfi lls this condition. 

 Of the phenomena presented by the contagium out of the body, of the phenom-
ena to which its reception into the system gives rise, of those which accompany its 
reproduction in the system, as well as those which follow such reproduction, it leaves 
not one unexplained. 

 That it should be so competent to explain the occurrence of phenomena so numer-
ous, so varied, and sometimes to apparently contradictory, may be regarded as the 
crowning argument in favor of that theory which attributes these phenomena to the 
growth and propagation in the system of minute parasitic organisms.”     

   Gradle H. Bacteria and the Germ Theory of Disease: Eight Lectures Delivered at the 
Chicago Medical College. Chicago, ILL: W.T. Keener, 1883.   

 p. 2: “Without underrating the earnest work done by medical men [ sic ] of a former 
period, it is evident that the causes of diseases, with the exception of some of the 
more patent instances, escaped them. it is only within the last twenty years, or less, 
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that evidence is accumulating showing that many ailments to which fl esh is heir, are 
due to the invasion of the organisms by microscopic parasites or their germs. Daily, 
almost, new facts are discovered, which substantiate more and more this  germ theory 
of disease .” (italics in the original) 

 p. 65: “The study of contagious diseases leads to the inference that disease germs 
are distinct and separate species, but that their virulence can vary. The infection from 
a small-pox patient, or a case of scarlet fever, or measles, produces only the original 
infection and never any other disease, but the severity of an epidemic varies a great 
deal in different years.” 

 p. 211: “The study, which promises the greatest immediate benefi ts to mankind 
[ sic ], is that of the nature of the resistance of the tissues to the parasites. An insight 
into this will probably give us the clue to the immunity against a second invasion of 
the parasites, for which the tissues have just vanquished. For it is only a complete 
analysis of this process, that will enable us to aid the tissues in their struggle, i.e., to 
cure the disease, especially since the hope of fi nding some remedy, which kills bacte-
ria, but is harmless to animal tissues, has never been realized. Whether the artifi cial 
production of immunity by vaccination with mitigated parasites will ever become 
practical in many diseases, can of course not be foretold.” 

 p. 212: “But it is narrow-minded to think, that the detection of parasites explains 
everything. The question of predisposition, obscure as it is, cannot be ignored. It 
shows more sagacity to investigate, why the bacillus tuberculosis does not attack all 
beings, exposed to it, than to scoff at its signifi cance, because many can resist its 
attacks. Moreover we are not to forget that the parasites are not the disease, but only 
its cause. The disease itself is an alteration of the physiological processes, as a response 
to some unwonted infl uence. Of course it may and it often does happen, that the 
reaction of the tissues is the same to different forms of irritation, be they living para-
sites or other agencies. Hence a symptom or a lesion may by itself not always have the 
same mode of origin in different instances.” 

 pp. 75–216: range of disease discussed under rubric of “germ theory” (in order 
presented): ( 1 ) chicken-cholera, ( 2 ) surgical infection, ( 3 ) osteomyelitis, ( 4 ) pyæmia, 
( 5 ) septicæmia, ( 6 ) erysipelas, ( 7  ) progressive gangrene, ( 8 ) tuberculosis, ( 9 ) glan-
ders, ( 10 ) typhoid fever, ( 11 ) relapsing fever, ( 12 ) small-pox, ( 13 ) cow-pox, ( 14 ) 
sheep-pox, ( 15 ) measles, ( 16 ) malaria, ( 17 ) diphtheria, ( 18 ) leprosy, ( 19 ) syphilis, 
( 20 ) milk-fever, ( 21 ) gonnorrhœa, ( 22 ) trachoma, ( 23 ) croupous pneumonia, ( 24 ) 
endocarditis, ( 25 ) whooping-cough, ( 26 ) rhinoscleroma, ( 27 ) pterygium, and ( 28 ) 
carious teeth.     

   Chapin CV.   The Present State of the Germ-Theory of Disease  . Providence, RI: 
Kellogg Printing Co., 1885.   

 p. 4: “Twenty-fi ve years ago very little attention was paid to the micro-organisms now 
generally known by the name of bacteria, but the labors of Pasteur in 1861–62, and 
the discovery a little later, of the anthrax bacillus by Davaine, drew the attention of 
chemists and pathologists to these forms of life which had hitherto interested only a 
few botanists …  Meanwhile, Lister, without waiting for the complete proof of the 
theory in which he had so much faith, developed and gave to the world his famous 
system of antiseptic surgery. Ever since then the ‘germ-theory’ has occupied a great 
share of the attention of the medical profession. 

 This theory maintains that many pathological conditions are cause by the presence 
of the body of certain micro-organisms … ” 

 pp. 5–43: diseases discussed through the unifying lens of the germ-theory of 
disease (presented in the text in alphabetical order): ( 1 ) anthrax; ( 2 ) cattle plague 
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required attention to not only the characteristics of germs, individuals (“host factors”), and 
populations (e.g., the proportion of susceptibles, or conversely, the extent of “herd immu-
nity”) but also to the human shaping (“husbandry”) of the context — social, physical, and 
geographical — in which people lived (Mendelsohn,   1998  ). Epidemiology, in other words, 
was more than bacteriology. 

 In a complementary attack on germ theory’s other military metaphor, the British epidemi-
ologist F.G. Crookshank (1873–1933) in 1920 chastised colleagues for failing to distinguish 
between the armaments used in war (i.e., the germs) and the causes of war itself (i.e., 
determinants of epidemic outbreaks). To make his case, he elaborated an allegorical “fable” 
involving a stubborn police surgeon who insisted there was no causal difference — for either 
etiology or prevention — in conceptualizing a single bullet as causing a murder and multiple 
bullets as causing war (Crookshank, 1919–1920) ( see Textbox   4–2  ). By the early twentieth 
century, however, such broader epidemiologic questions and principles — the very stuff 
of epidemiologic theory — had become increasingly uninteresting because, as Greenwood 
observed, “the bacteriological school had become psychologically omnipotent” (  1935  , 
p. 60). 

   Eugenics: The Seed Within–Genetic Determinism, Innate Inferiority and 
Superiority, and Disease Rates   

Good Breeding, Good Blood, Good Health.  Germs, however, were not the only micro-
scopic entity to eclipse the study of macroscopic determinants of population health: genes 
mattered too. Indeed, highly germane to development of twentieth century epidemiologic 
theories — and methods — was the late nineteenth century rise of eugenic thinking among 
scientists and health professionals. Together with its popular analog of Social Darwinism, 
the science of eugenics — which occupied the mainstream, not fringe, of late nineteenth and 
early twentieth century scientifi c discourse — powerfully infl uenced health sciences, social 
sciences, and social policy in the early twentieth century (Davenport,   1911  ; Chase,   1977  ; 

(rinderpest); ( 3 ) chicken cholera; ( 4 ) cholera; ( 5 ) diphtheria; ( 6 ) erypsipelas; ( 7  ) glan-
ders; ( 8 ) gonorrhea; ( 9 ) hydrophobia (rabies); ( 10 ) leprosy; ( 11 ) malarial disease; ( 12 ) 
measles; ( 13 ) milk sickness; ( 14 ) osteomyelitis; ( 15 ) pleuro-pneumonia (of cattle); 
( 16 ) pneumonia; ( 17  ) relapsing fever; ( 18 ) silk-worm disease; ( 19 ) scarlet fever; ( 20 ) 
pyæmia; ( 21 ) scepticæmia; ( 22 ) surgical lesions; ( 23 ) swine-plague; ( 24 ) syphilis; ( 25 ) 
tuberculosis; ( 26 ) typhoid fever; ( 27 ) ulcerative-endocarditis; ( 28 ) ulcerative-stomati-
tis (in the calf); ( 29 ) variola; ( 30 ) vaccine; ( 31 ) Welbeck meat poisoning; ( 32 ) 
whooping-cough; and ( 33 ) yellow-fever.     

   Winslow C-EA. The Evolution and Signifi cance of the Modern Public Health 
Campaign. New Haven, CT: Yale University Press, 1923.   

 pp. 36–37: “The two decades between 1890 and 1910 formed in a sense the golden 
age of public health. The germ theory was now thoroughly established and its appli-
cations went forward by leaps and bounds. No previous period of twenty years had 
ever seen equal progress in the application of sanitary science and it is doubtful if any 
similar period in the future will ever witness quite such phenomenal achievements.”   
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    Textbox 4–2     .   Early Twentieth Epidemiologic Arguments for Considering 
Not Only “Germs” But Also Population Dynamics and 
Characteristics of the “Host” and “Environment.”       

   Crookshank FG. First principles: and epidemiology.   Proc Roy Soc Med   
1919–1920; Sect Epidem, 13:159–184. (italics in the original)   

 pp. 178–179: “May I conclude by the brief narration of a fable? Several years ago, 
an ingenuous police surgeon, investigating what he was told was a case of murder, 
found a bullet in a heart. This he decided, and so told the coroner, was the  causa vera , 
the  causa causans , of the symptoms in this case of murder. Shortly after he went 
abroad to a war, and, honestly believing that war is but murder on a large scale, he 
investigated the appearances of many bodies; again fi nding bullets, he declared that 
bullets are the cause of war, as of murder. But, in not every fatal case was the bullet 
of the same kind. Moreover, the occasional absence of bullets disconcerted him until 
he realized that he had once found gas poisoning the  causa vera , in a case of murder, 
and he therefore came to the conclusion that several wars here existed, side by side; 
each one  sui generis , and boasting a different  causa vera . He then proposed to end 
war by discharging other and like bullets and gases in a contrary direction, and found 
many who approved his plan as sensible. However, some pestilent and philosophic 
person told him that war was not the mere numerical exaggeration of cases of murder, 
brought about either by an exaltation in the virulence of bullets or gas, or by a dimi-
nution in resistance to these agencies: it was our name for a state of affairs that we 
conceive as brought about by the play and interplay of racial, economic, and other 
factors. He was told, moreover, that while undoubtedly various kinds of killing are 
elements of war as, conceived by the historian and statesman, wars are not to be 
prevented, as he hoped, by avoiding persons who, in tramcars and in cinemas, carry 
bullets, or who project poisonous gas in public places. He was, however, unconvinced, 
and returned to England more settled than ever that the causal agents of war are bul-
lets (of various kinds, no doubt) and gases (of various toxicities, certainly), while the 
best hope of preventing war in future lies, not in talk about vague racial, economic, or 
political conditions (which can only, he thought, at most be predisposing), but in 
devising some means of circumventing the  causae causantes , bullets and gas!”     

   Frost WH. Some conceptions of epidemics in general. Presented as the fi rst of 
two Cutter lectures at Harvard University on February 2, 1928. Reprinted in:   Am 
J Epidemiol   1976; 103:141–151.   

 pp. 143–144: “Now the continued existence of an obligate parasite requires an 
unbroken series of transfers from host to host, hence we are dealing with a reaction 
between host and parasite which is continuous, and, being continuous this reaction 
must be constantly tending to establish an equilibrium …  

 The factors concerned in keeping up this equilibrium and bringing about the 
changes from one level of prevalence to another are: 

 A specifi c microorganism capable of producing the infection and the disease. As 
this organism is present not singly, but in numbers, we may refer to it as a microbial 
population. 

 A host population (man [ sic ] being usually the host to which we refer) containing 
susceptible individuals in suffi cient numbers to keep up the infection. 

 Such conditions of the environment as are necessary for bringing the specifi c 
microorganism into potentially effective contact with infectible hosts.” 
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Kevels,   1985  ; Gould,   1996  ; Porter,   1999  ; Carlson,   2001  ; Stern,   2005a  ; Stern,   2005b  , 
Painter   2010  ). The central tenets of these two related frameworks were:  

   1.  the vast majority of human traits (including intelligence, behavior, disease susceptibility, 
and longevity) were primarily determined by heredity rather than social context;  

   2.  the distribution of resources in a society and its social order refl ected the “survival of 
the fi ttest,” especially in relation to class, racial/ethnic, and national hierarchies; and  

   3.  “society” had interest in supporting the breeding of the “fi t” and suppressing that of 
the “unfi t.”     

Textbox   4–3   provides excerpts from key eugenic works stating these arguments in their 
own terms.  

 Coined in 1883 by Sir Francis Galton (1822–1911), the term  eugenics  (linking the Greek 
roots “eu-” [“good”] and “gene”) literally meant “to produce” the “good” — that is, the 

 pp. 150–151: “In conclusion it seems to me that, considering all kinds of epidem-
ics, the regularly recurrent waves of endemic prevalence, local outbreaks, and the rare 
wide-spreading epidemics in history, we may reasonably believe they are governed  to 
some extent  by the general law that infection tends to increase progressively, due to 
multiplication of foci; and that it is progressively checked by the resultant decrease in 
susceptibles, due to specifi c immunizations and deaths in the host population. But I 
do not think we need to suppose that these are the sole forces, or that they are neces-
sarily the principal ones, or that they are of the same relative importance in all diseases, 
or in all times and places. On the contrary, I think we are obliged to recognize as pos-
sible and probable infl uences, changes in the habits affecting rates of exposure, 
perhaps seasonal and other variations in host susceptibility, and in certain cases, quite 
important variations in the properties of specifi c microorganisms …  we can hardly 
expect to discover any simple and general law which will take into account all these 
variables.”     

    Chapin CV. The principles of epidemiology (    1928    ) . In: Gorham FP (ed). 
Papers of Charles V. Chapin, M.D. A Review of Public Health Realities. 
New York: The Commonwealth Fund, 1934; pp. 172–216. (originally 
published as:  Chapin CV. The science of epidemic diseases. The Scientifi c 
Monthly     1928   ; 26:481–493)   

 p. 196: “Since the development of bacteriology, many have been inclined to forget 
that, as it takes two to make a quarrel, so it takes two to make a disease, the microbe 
and its host. There is a constant struggle between disease germs and the bodies of 
animals and of the human beings they invade. There is also a tendency for an equilib-
rium to become established. The germs kill off the most susceptible and immunize 
the more resistant. In some of the resistant individuals, the germs become more or 
less fi rmly established, thus producing carriers, which carry over the virus until more 
susceptible material is available. This group of experiments has forcibly called atten-
tion to this tendency to equilibrium, and to the importance of carriers and of herd 
immunity in the rise and fall of outbreaks of infectious disease. Much light is also 
thrown on changes in the virulence of the germs, and on the effects of the dosage of 
the germs, and on the diet of animals.”   
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    Textbox 4–3    .   Mainstream Eugenic Explanations of and Solutions to Public 
Health Problems, Including Metaphorical and Actual Links to 
Germ Theory, and as Applied to Racial/Ethnic Health Disparities         

   Eugenics: Overall Theoretical Stance and Policies      

   Davenport CB. Heredity in Relation to Eugenics. New York: Henry Holt and 
Company, 1911.   

 p. 4: “It is a reproach to our intelligence that we as a people, proud in other respects 
of our control of nature, should have to support about half a million insane, feeble-
minded, epileptic, blind and deaf, 80,000 prisoners and 100,000 paupers at a cost 
of over 100 million dollars per year. A new plague that rendered four per cent of 
our population, chiefl y at the most productive age, not merely incompetent but a 
burden costing 100 million dollars yearly to support, would instantly attract universal 
attention.” 

 pp. 164–165: “Of the diseases of the lungs the most fatal is tuberculosis. We know 
that it is induced by a germ and that if there is no germ there will be no tuberculosis 
in the lungs. The fi rst impulse of the modern sanitarian is to eliminate the germ. But 
this is a supraherculean task; for germs of tuberculosis are found in all cities and in the 
country amongst most domesticated animals. The germs are ubiquitous; how then 
shall any escape? Why do only 10 per cent die from the attacks of this parasite? …  It 
seems perfectly plain that death from tuberculosis is the resultant of infection added 
to natural and acquired non-resistance. It is, then, highly undesirable that two per-
sons with weak resistance should marry, lest their children all call this weakness.” 

 pp. 255–256: “The practical question in eugenics is this: What can be done to 
reduce the frequency of the undesirable mental and bodily traits which are so large a 
burden to our population? There is, fi rst, the method of surgical operation. This pre-
vents reproduction either by destroying or locking up germ cells.”      

   1927 US Supreme Court Decision for   Buck   v.   Bell  , written by Justice Oliver 
Wendell Holmes (Buck vs. Bell, 1927):   

 “We have seen more than once that the public welfare may call upon the best citizens 
for their lives. It would be strange if it could not also call upon those who already sap 
the strength of the State for these lesser sacrifi ces, often not felt to be such by those 
concerned, in order to prevent our being swamped with incompetence. It is better for 
all the world, if instead of waiting to execute degenerate offspring for crime, or to let 
them starve for their imbecility, society can prevent those who are manifestly unfi t 
from continuing their kind. The principle that sustains compulsory vaccination is 
broad enough to cover cutting the Fallopian tubes. Jacobson v. Massachusetts, 197. 
U.S. 11. Three generations of imbeciles is enough.”     

   As Applied to Race/Ethnicity:      

   Hoffman FL. Race Traits and Tendencies of the American Negro. New York: 
Macmillan, for the American Economic Association, 1896.   

 p. 95: “For the root of the evil lies in the fact of an immense amount of immorality, 
which is a race trait, and of which scrofula, syphilis, and even consumption are the 
inevitable consequences. So long as more than one-fourth (26.5 per cent. in 1894) of 
the births of the colored population of Washington are illegitimate, — a city in which 
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we should expect to meet with the least amount of immorality and vice, in which at 
the same time only 2.6 per cent of births among the whites are illegitimate, — it is 
plain why we should meet with a mortality from scrofula and syphilis so largely in 
excess of that of the whites. And it is also plain now, that we have reached the under-
lying causes of the excessive mortality from consumption and the enormous waste of 
child life. It is not in the  conditions of life , but in the  race trace and tendencies  that we 
fi nd the causes of excessive mortality (italics in the original). So long as these tenden-
cies are persisted in, so long as immorality and vice are a habit of the life of the vast 
majority of the colored population, the effect will be to increase the mortality by 
hereditary transmission of weak constitutions, and to lower still further the rate of 
natural increase, until the births fall below deaths, and gradual extinction results.” 

 p. 148: “The general conclusion is that the negro is subject to a higher mortality at 
all ages, but especially so at the early age periods …  Its extreme liability to consump-
tion alone would suffi ce to seal its fate as a race. That alone would suffi ce to make 
impossible numerical supremacy in the southern states. ‘Sufferers from phthisis,’ 
writes Mr. Haycraft, ‘are prone to other diseases such as pulmonary and bronchial 
attacks, so that over and above the vulnerability to the one form of microbe, they are 
to be looked upon as unsuited not only for the battle of life but especially for parent-
age and for the multiplications of the conditions for which they themselves suffer.’”     

   Brunner WF. The Negro health problem in southern cities. Am J Public Health 
1915; 5:183–190.   

 pp. 188–189: “A people, or that portion where the negro blood predominates over 
the white blood, depends absolutely upon the white race for everything that makes 
up a civilization. If he [ sic ] is allowed to remain here, as he is, he will be a menace to 
himself and to us …  we are faced with the evidence of our neglect to safeguard the 
white race by disinclination to recognize the negro as a potent factor in the transmis-
sion of disease. If you continue to allow him to be herded in the basements of houses 
and to be colonized in colored districts, you will suffer. The negro of the lower class is 
thrown into domestic contact with you and he furnishes 80 per cent of your house-
hold help.” 

 p. 190: “There is in Savannah a condition which is interesting to the sanitary 
observer. I refer to a section of the city where dwell two races of people, differing 
widely in every respect save one thing, which they possess in common–their dirt. 
A narrow street divides these people, the Russian Jew from the negro. The fi rst named 
have the lowest death-rate of the city, while the death-rate of the other is fi ve times as 
great as that of his neighbor. The one, the hardiest race of city dwellers in the whole 
world, the other but a comparatively short time from the jungle …  The Southern man 
is the negro’s best friend, but they do not realize the line of sanitary endeavor neces-
sary for the care of the negro … ”     

   Allen LC. The Negro health problem. Am J Public Health    1915   ; 5:194–203.   

 p. 194: “The negro health problem is one of the ‘white man’s burdens’ …  Disease 
germs are the most democratic creatures in the world; they know no distinction of 
‘race, color, or previous condition of servitude’ …  From dirty homes, in these disease-
infested sections, negro people come into intimate contact with white people every 
day that passes. We meet them in our homes, offi ces, stores, in street cars, and almost 
everywhere we go …  Various diseases are often spread this way.” 

 p. 195: “When freedom came, and all restraints removed, the negro began to 
indulge in all kinds of dissipation …  To make bad matters worse, his unwise friends 
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“well-born” (OED). In the United States, one of eugenic’s leading proponents was Charles 
B. Davenport (1866–1944), a professor of evolutionary biology at Harvard (Chase,   1977  ; 
Kevels,   1985  ; Carlson,   2001  ). In 1910, Davenport became director of the Cold Spring 
Harbor Laboratory, funded by the Carnegie Institute and one of the fi rst institutions in the 
world to specialize in genetics research. While there, he founded the highly infl uential 
Eugenic Record Offi ce (Chase,   1977  ; Kevels,   1985  ; Carlson,   2001  ), an entity curiously not 
mentioned in the brief online history included in the Laboratory’s website (Cold Spring 
Harbor Laboratory, 2009). 

 As Davenport explained in 1911 in the opening pages of his landmark book,  Heredity in 
Relation to Eugenics  (1911, p. 1): 

 Eugenics is the science of the improvement of the human race by better breeding, or, as the late 
Sir Francis Galton expressed it: ‘The science which deals with all infl uences that improve the 
inborn qualities of a race.’ The eugenical standpoint is that of the agriculturalist who, while 
recognizing the value of culture, believes that permanent advance is to be made only by securing 
the best ‘blood.’   

 Davenport’s metaphoric use of “blood” is telling for what it reveals about how the early 
twentieth century scientifi c understanding of what constituted a “gene” — and what made 
for “good breeding” — was every bit as “fuzzy” (Keller,   2000  ; Gould,   2002  ) as had been 
the case for miasma ,  contagion , and  germs  in the mid-nineteenth century (Tomes,   1997  ); 
limited scientifi c precision once again left much room for debate. 

 The fi rst major articulation of Galton’s eugenic views appeared in 1869 in his ground-
breaking and highly praised work  Hereditary Genius: An Inquiry into its Laws and 
Consequences  (Galton,   1869  ). In this book, Galton argued it was both conceivable — and 
desirable — “to produce a highly-gifted race of men ( sic ) by judicious marriages during sev-
eral consecutive generations” (Galton,   1869  , p. 1). The idea of inborn superiority, as might 
be expected, was held to operate both within and between “races,” with Galton ranking 
ancient Athenians highest, the English somewhat lower, and “negroes” and the “Australian 
type” — that is, aboriginal peoples — the lowest (Galton,   1869  , pp. 336–350). Thus, although 
every group might be expected to have its talented members and its “imbeciles,” such that 
there could be exceptional “negroes” who were superior to the average English person, 
some populations, by virtue of better breeding, were concentrated at the top rank and 
others, as a result of inborn inferiority, were at the bottom. 

 To Galton, Davenport, and other eugenicists, it was a scientifi cally self-evident fact that 
“good breeding” was, literally, a matter of heredity rather than upbringing. To test these 
ideas (and presumably lend them scientifi c support), Galton invented new statistical meth-
ods to analyze correlations and conduct linear regression, so as to quantify the contribution 

rashly gave him the ballot before he was suffi ciently intelligent to use it properly …  All 
this was bad for Cuffy–dreadfully bad …  Disease began to prey upon him … ” 

 p. 198: “A noticeable defect in the negro character is the want of initiative. He waits 
to be told …  Habitually careless about most things, the negro is especially careless 
about caring for the sick … ” 

 p. 201: “A good friend of mine, a physician, says: ‘You might as well try to teach 
sanitation to mules as to try to teach it to negroes.’ With this opinion I do not fully 
agree. I agree the task is a hard one. Progress will necessarily be slow. But the negro 
is not incapable of learning … ”    
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of heredity to such outcomes as longevity, intelligence, and also the variation of other traits 
within and between groups (MacKenzie,   1979  ; MacKenzie,   1981  ; Porter,   1986  ; Desrosières, 
  1998  ). Galton’s intellectual stamp on the nascent fi eld of biostatistics was strong. As is 
well-documented, an explicit eugenics agenda motivated the early twentieth century bio-
metrical research on correlation coeffi cients, analysis of variance, regression, and random-
ized trials conducted by both Sir Karl Pearson (1837–1936), the fi rst holder of the Galton 
Chair of Eugenics at the University of London, and R. A. Fisher (1890–1962), the second 
holder of this chair (MacKenzie,   1979  ; MacKenzie,   1981  ; Porter,   1986  ; Desrosières,   1998  ). 
These widely applicable statistical techniques, along with their inbuilt assumptions about 
correlation and variance of traits, continue to inform epidemiologic research to this day. 

Bad Blood and Bad Genes As a Threat to Health and a Menace to Society . Eugenics, 
however, was not only framed as a “positive” science encouraging procreation among the 
“fi t”; it also had an explicit “negative” side dedicated to “weeding out” the “unfi t” (Chase, 
  1977  ; Kevels,   1985  ; Gould,   1996  ; Carlson,   2001  ; Stern,   2005a  ; Stern,   2005b  , Painter 
  2010  ). As early as 1869, Galton argued that “[i]t may be monstrous that the weak should be 
crowded out by the strong, but it is still more monstrous that the races best fi tted to play 
their part on the stage of life, should be crowded out by the incompetent, the ailing, and the 
desponding” (Galton,   1869  , p. 357). Four decades later, in 1911, Davenport bluntly stated 
the eugenic solution to the problem Galton posed and its social justifi cation (Davenport, 
  1911  , pp. 267–268): 

 The commonwealth is greater than any individual in it. Hence the rights of society over the 
life, the reproduction, the behavior and the traits of the individuals that compose it are, in all 
matters that concern the life and proper progress of society, limitless, and society may take life, 
may sterilize, may segregate so as to prevent marriage, may restrict liberty in a hundred of 
ways. 
 Society has not only the right, but upon it devolves the profound duty, to know the nature of 
the germ plasm upon which, in the last analysis, the life and progress of the state depend …
It may and should locate antisocial traits such as feeble-mindedness, epilepsy, delusions, melan-
cholia, mental deterioration, craving for narcotics, lack of more sense and self-control, tendency 
to wander, to steal, to assault and to commit wanton cruelties upon children and animals. It 
may and should locate strains with an inherent tendency to certain diseases such as tuberculosis, 
rickets, cancer, chronic rheumatitis, gout, diabetes insipidus, goiter, luechemia, chlorosis, 
hemophilia, eye and ear defects and the scores of other diseases that have a hereditary factor. 
It should know where the traits are, how they are being reproduced, and how to eliminate 
them.   

 For society not to act on the scientifi c evidence linking heredity to health was, in the eyes 
of the eugenicists, profoundly shortsighted — and immoral. 

 At the broadest public health level, the late nineteenth and early twentieth century 
eugenic hereditarian postulates of inborn defi ciencies — deemed also the basis of innate 
class and racial inferiority — reinforced epidemiologic explanations of class, racial/ethnic, 
and international health disparities as a consequence of “nature,” rather than “nurture” 
(Chase,   1977  ; Kevels,   1985  ; Gould,   1996  ; Pernick,   1997  ; Porter,   1999  ; Ernst & Harris, 
  1999  ; Stern,   2005a  ; Stern,   2005b  ; Duster,   2006  ). At once competing with and complement-
ing germ theory (Pernick,   1997  ), eugenic thinking blamed medicine for hindering the 
“weeding out” of the “unfi t” and castigated the late nineteenth and early twentieth century 
hygienic and bacteriological triumphs of public health and epidemiology as self-defeating 
interventions (Davenport,   1911  ; Weingart,   1995  ;  see Textbox   4–3  ); in Davenport’s words 
(  1911  , p. iv): 
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 Modern medicine is responsible for the loss of appreciation of the power of heredity. It has had 
its attention too exclusively focused on germs and conditions of life. It has neglected the per-
sonal element that help determines the course of every disease. It has begotten a wholly 
impersonal hygiene whose teachings are false in so far as they are laid down as universally 
applicable. It has forgotten the fundamental fact that all men are created  bound  by their proto-
plasmic makeup and  unequal  in their powers and responsibilities.   

 From a eugenic perspective, the population distribution of disease clearly mirrored the 
distribution of “negative and positive traits,” passed on from parents to their offspring 
(Davenport,   1911  , pp. 181–182); inborn “host factors” decisively trumped exogenous 
exposures, be they germs or the “environment.” 

 Together, eugenics and germ theory provided mutually reinforcing ways to defi ne groups 
deemed to pose a threat to the public’s well-being (Pernick,   1997  ) — and became a staple of 
mainstream scientifi c thinking and both public health and policy discourse (Chase,   1977  ; 
Kevels,   1985  ; Gould,   1996  ; Stern,   2005a  ; Stern,   2005b  ; Duster,   2006  ). Bad “genes” joined 
dangerous “germs” as a key menace to civilization — and woe to any population deemed to 
harbor both. 

 During the era of these theories’ joint ascendance, it accordingly should not be surprising 
that in the early twentieth century United States, “[B]lacks were,” in the words of historian 
Vanessa Northington Gamble, “depicted more as public health pests than as the hapless 
victims of disease” (Gamble,   1989  , p. iii). Exemplifying this tendency, in 1915 the  American
Journal of the Public Health  published a special issue (volume 5, no. 3;  see  Allen, 1915; 
Brunner,   1915  ; Fort,   1915  ; Graves,   1915  ; Hindman,   1915  ; Lee,   1915  ) focused on the 
“Negro health problem” — and in it portrayed Black Americans as an inherently inferior, 
germ-infested population, whose existence posed a threat to White population’s well-being: 
“a menace to himself and to us” (Brunner,   1915  , p. 188;  see  excerpts in Textbox   4–3  ). 
Published in the era’s pre-eminent public health journal, these views closely echoed the 
arguments presented in the highly infl uential 1896 treatise on  Race Traits and Tendencies 
of the American Negro  by Frederick Hoffman (1865–1946), a text widely read and cited by 
scientists, health professionals, and politicians alike (Wolff,   2006  ) ( see  excerpts in Textbox 
4–3). Deeming his position scientifi c, objective, and supported by the evidence, Hoffman 
argued (1896, p. 310): 

 In marked contrast with the frequent assertions, such as that of Mill, that race is not important 
and that environment or conditions of life are the most important factors in the fi nal result of the 
struggle for life, we have here abundant evidence that we fi nd in race and heredity the determin-
ing factors in the upward or downward course of mankind. 

 In the fi eld of statistical research, sentiment, prejudice, or the infl uence of pre-conceived ideas 
have no place. The data which have been brought here together in a convenient form speak for 
themselves. From the standpoint of the impartial investigator, no difference of interpretation of 
their meaning seems possible. The decrease in the rate of increase in the colored population has 
been traced fi rst to excessive mortality, which in turn has been traced to an inferior vital capac-
ity. The mixture of the African with the white race has been shown to have seriously affected the 
longevity of the former and left as a heritage to future generations the poison of scrofula, tuber-
culosis and most of all syphilis.   

 Going further, he declared: “It is not in the conditions of life, but in race and heredity that 
we fi nd the explanation of the fact to be observed in all parts of the globe, in all times and 
among all people, namely, the superiority of one race over another, and of the Aryan race 
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over all” (Hoffman, 1896, p. 312). It should likewise not be surprising, then, that German 
Nazi racial ideology similarly identifi ed Jews not only as biologically degenerate but 
also as pests, parasites, and germs (Proctor,   1988  ; Gradman,   2000  ), with this linkage well-
captured by a famous 1943 cartoon that depicted, magnifi ed under a microscope, the Jewish 
star (and Communist sickle) as lethal bacteria (Gradman,   2000  ; Figure   4–1  ).  

 Translated into public health policy, eugenic beliefs set the basis for state-mandated 
sterilization laws, which had the dual purpose of reducing the number of the “unfi t” and 
reducing state welfare expenditures (Chase,   1977  ; Kevels,   1985  ; Pernick,   1997  ; Ladd-
Taylor,   1997  ; Carlson,   2001  ; Stern,   2005a  ; Stern,   2005b  ). The fi rst such law anywhere in 
the world was enacted in the United States in 1907 (in Indiana) and was upheld by the U.S. 
Supreme Court decision Buck  v.  Bell  in 1927 ( see  excerpt in Textbox   4–3  ). By 1932, 

     Figure 4–1.    Nazi cartoon depicting, through the lens of a microscope, the Jewish star (and 
Communist sickle) as lethal bacteria; originally published in Der Stürmer  in 1943 (Gradman, 
  2000  , p. 25).   
  Translation of the poem accompanying the cartoon:  
 By means of his poison the Jew corrupts 
 The sluggish blood of weak nations, 
 And thus, a syndrome is produced 
 That has a rapid downward trend. 
 With us, however, the report is this: 
 The blood is pure. We are sound.    
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27 U.S. states had passed these laws, and in that year alone, an estimated 3,900 women 
were sterilized — predominantly poor, of color, and foreign-born (Stern,   2005a  ; Stern, 
  2005b  ; Proctor,   1988  ; Duster,   2006  ). One year later, in 1933, the Nazi regime in Germany 
passed its fi rst eugenic sterilization laws, directly drawing on U.S. laws and eugenic exper-
tise (Chase,   1977  ; Kevels,   1985  ; Proctor,   1988  ). By 1939, more than 40,000 such steriliza-
tions had been performed in the United States (Proctor,   1988  , p. 97); other countries that 
adopted eugenic sterilization programs in the early twentieth century included Canada, 
Sweden, Switzerland, Norway, Iceland, and Finland (Wahlsten,   1997  ; Zylberman,   2004  ; 
Hansen et al.,   2008  ). Consistent with Galton’s reasoning in 1869 (Galton,   1869  ), and 
Davenport’s policy prescription in 1911 (Davenport,   1911  ), the basic premises were: ( 1 ) a 
clear biological distinction existed between the “fi t” and “unfi t” (Hansen et al.,   2008  ), and 
(2 ) eliminating poverty, degeneracy, and their affi liated diseases required preventing the 
literal reproduction of people whose inborn traits, rather than societal context, were posited 
to be the source of these affl ictions.     

   The (Social) Environment: Beyond “Germs” and “Genes”   

 Not surprisingly, sharp opposition to the views of the eugenicists existed within the many 
disciplines in public health, in medicine, in the social sciences, and in the broader civil 
society as well (Sydenstricker,   1933  ; Greenwood,   1935  ; Rosen, 1958 [1993]; Chase,   1977  ; 
Kevels,   1985  ; Porter,   1999  ). In the case of epidemiology, the early twentieth century theo-
retical and empirical work countering not only the eugenic argument but also, as noted 
above, the overly narrow framing of germ theory explicitly brought attention to the causal role 
of social and environmental conditions in shaping disease distribution — of both infectious 
and non-infectious disease alike (Sydenstricker,   1933  ; Greenwood,   1935  ). Motivating this 
work were not only social concerns but also, as noted previously, the growing awareness — as 
morbidity and mortality caused by infectious disease was on the decline ( see Table   4–1  ) — 
that new thinking and new efforts were needed to address the rising toll of chronic and 
non-communicable diseases. The ensuing discussion and debate underscore that epidemio-
logic theorizing was not deterministically constrained to develop on only one track; the 
availability of different ways of thinking was a contemporaneous fact. 

Occupational, Class, and Racial/Ethnic Health Disparities . One illustration of new (or 
renewed) twentieth century epidemiologic orientation to investigating factors other than 
germs and genes was research in the nascent fi eld of occupational health epidemiology 
(Weindling,   1985  ). A leader in this work was Dr. Alice Hamilton (1869–1970) (1943; 
Sicherman,   1984  ; Sellars, 1997), whose 1925 book,  Industrial Poisons in the United States
(Hamilton,   1925  ), constituted the fi rst such textbook in the fi eld. 

 Commencing with her fi rst investigation in 1911, which focused on lead poisoning 
(Hamilton,   1911  ), Hamilton encountered obstacles caused both by a lack of data and by 
attitudes that held workers responsible for their own illness; in the preface to her 1925 
textbook, she ruefully noted (Hamilton,   1925  , pp. v–vi): 

… If the recording intern would only treat the poison from which the man is suffering with as 
much interest as he gives to the coffee the patient has drunk and the tobacco he has smoked, if 
he would ask as carefully about the length of time he was exposed to the poison as about the age 
at which he had measles, the task of the searcher for truth about industrial poisons would be so 
very much easier.…   
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 Apparently it is impossible for some physicians to treat industrial diseases with the detach-
ment and impartiality with which they approach those diseases which are not confi ned to 
the working classes. For a striking example of this, the reader is referred to a bulletin issued 
by the Bureau of Labor Statistics on a trade disease — not an intoxicant — in stonecutters. 
The evidence is given from a doctor who worked for the stonecutters’ union and from two 
who were brought in by the employers. Not only is there the widest divergence of views 
presented, but the physician who was retained by the men shows so strong a sympathy for 
them as to quite dull his critical sense, and the physicians for the company accept evidence 
which on the face of it is one-sided and then indulge in moral observations on the character 
of the workingmen and the evils of trade-unionism. 

 Also troubling to Hamilton was the lack of acceptance of the principles of differential 
susceptibility so routinely invoked for infectious disease, with variation instead typically 
attributed by physicians, researchers, and employers to workers’ improvident — if not 
immoral — behavior (Hamilton,   1925  , pp. 15–16): 

   ...   Among 167 smelter workers who had plumbism, were 18 who came down with lead poison-
ing in less than three weeks, the rest averaged more than three months …  It is safe to say that 
there is no feature of industrial poisoning so troublesome to the physician as this difference in 
susceptibility…  It will be very hard for him to get his employer to see this, for the practical 
layman believes what is dangerous for one man will be dangerous for all. He knows that a spurt 
of molten metal will burn any man it strikes; a falling scaffold, a current of electricity, a bursting 
fl y wheel, these do not injure one and spare another. The damage is in direct proportion to the 
exposure. Why then, he argues, should one man get lead poisoning from work over a melting pot 
when twenty men in the same room do not show the slightest sign of ill-health? Yet this same 
employer recognizes the everyday fact than in any epidemic of any kind a large proportion of the 
population is not taken sick. Even at the height of the great infl uenza visitation the victims were 
always in the minority. If a village with 500 inhabitants has its water supply infected with 
typhoid bacilli, there will not be 500 cases of typhoid, there may not be 50. But if there are no 
more than fi ve, the infected water is responsible and not some depravity of the fi ve individuals. 
Even animals show a great variation in their susceptibility to poisons, yet they cannot be accused 
of alcoholism, or dyspepsia from eating pie, or late hours and excessive dancing, or any of the 
other sins against personal hygiene so comforting to the worried employer   ...     

 At the same time, Hamilton was cognizant that notions of differential susceptibility 
could be — and were — erroneously invoked when it came to explaining racial/ethnic 
and gender disparities in occupational disease, and in her textbook she provided examples 
(see  excerpts in Textbox   4–4  ) showing that Black and White workers, and also women and 
men workers, could have similar rates of occupational disease if they worked under the 
same conditions (which, given occupational employment patterns, they almost never did) 
(Hamilton,   1925  , pp. 6–9). At once hearkening back to the more radical socially oriented 
epidemiologic theories of the prior century, including their emphasis on employers’ respon-
sibility for workplace exposures (Hamilton,   1925  , pp. 541–542), while also engaging with 
the newer ideas about exposure and susceptibility at play in germ theory (and, in a different 
way, eugenics), Hamilton’s conceptual approach to investigating occupational disease 
accordingly opened new possibilities for integrating biological and social concepts into 
epidemiologic theories of disease distribution.  

 Equally groundbreaking was new epidemiologic research broadly reframing U.S. Black/
White health inequities in economic and social terms (Gamble,   1989  ; Krieger & Fee,   1996  ). 
Exemplifying this new work were two texts prepared by the eminent U.S. scholar W.E.B. 
Du Bois (1868–1963), the fi rst Black American ever to be awarded a Ph.D. by Harvard 
University (Marable,   2005  ). The fi rst was his 1899 pathbreaking analysis of “The Health of 
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    Textbox 4–4     .   Early Twentieth Century Examples of U.S. Epidemiologic 
Analyses Reframing Occupational and Black/White Health 
Disparities in Social and Environmental Terms       

   Hamilton A. Industrial Poisons in the United States. New York: 
Macmillan, 1925.   

 p. v: “The sources of our knowledge of industrial poisoning in the United States are 
neither full nor, for the most part, accurate. We lack the sickness insurance system 
which obtains in all industrial countries in Europe and which brings to light the inci-
dence of illness of all kinds in all groups of workers …  Not one [US] hospital in twenty 
has records which yield the sort of information which the student of industrial toxicol-
ogy craves and yet this is not elaborate” 

 pp. 6–7:  Infl uence of Race  (italics in original)–Experienced foremen and employers 
of labor believe there is a difference between colored and white men with regard to 
their susceptibility to certain industrial poisons …  [in] a shell-loading plant in Virginia, 
Te Linde found no case of TNT sickness among the Negroes …  On the other hand, 
Herman and Putnam, working in a nitration plant in Pennsylvania, found no differ-
ence in the susceptibility of the two races …  These observations were of more value 
than those made in the shell-loading plants, because in the latter the Negroes and 
whites were in only rare instances employed in the same department, while in the 
nitration plant they worked together. Besides this, the Negroes in the Virginia plant 
lived in their own cabins, the whites in company barracks with the company canteen, 
and the Negroes were much more cleanly in their habits, more willing to take baths 
than were the mountain whites. In the Pennsylvania plant the two races lived and 
worked under the same conditions. This disappearance of the apparent difference in 
susceptibility between the two races when they are placed under the same conditions 
was found by the French also in munitions plants during the war …  At fi rst it seemed 
that the yellow race [ sic ], the Annamites, were decidedly the most resistant, and the 
whites the least so, with blacks occupying the middle place. Later on, however, the 
French concluded that the differences between the yellow race and the white could 
be accounted for on grounds other than that of racial susceptibility. The white men 
were more intemperate, more uncleanly in their habits, and less obedient to shop 
discipline than were the yellow men ( sic ), and in addition the most expert medical 
supervision was given to the white men, resulting in a more careful diagnosis and the 
detection of earlier cases.” 

 pp. 8–9:  Infl uence of Sex  (italics in original)–It is to the literature on lead poisoning 
that one must turn for material on the question of sex as a factor in industrial poison-
ing. British observers who have had much experience with women exposed to lead in 
the white lead industry and also in the glazing, fi nishing, and decorating of pottery 
and tiles, hold that women not only succumb more quickly to lead but suffer more 
severely from its effects …  

  …  an investigation of lead poisoning in potteries made by me in Trenton, New 
Jersey and in the East Liverpool and Zanesville regions of Ohio in 1912, and it brought 
to light a high rate of lead poisoning among the women as compared with the men, 
but a closer analysis threw doubt upon the part played by sex in this difference. 

 The pottery industry in the United States falls into two divisions: the so-called 
white-ware potteries which are organized in a strong trade union, and the art and 
utility potteries and tile which are unorganized. The women are entirely unorganized 
in both fi elds. In the white-ware potteries, the contrast between the two sexes was 
striking. There were only 39 cases of lead poisoning among 796 men, or 4.89 per 
hundred, and 29 cases among 150 women, or 19.3 per hundred, but the women had 
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many handicaps aside from that of sex idiosyncrasy. They were unorganized, under-
paid, poorly housed, poorly fed, subject to the worry and strain of supporting 
dependents on a low wage, while the men made high wages, were sure of their jobs, 
and lived comfortably. In the unorganized pottery fi elds, however, in the tile works 
and arts and utility potteries, the men and women were in the same economic class, 
all making low wages with everything that that implies, and no appreciable difference 
was found there between the two sexes with regard to susceptibility to lead. Among 
304 men there were 48 cases of lead poisoning, or 15.78 per hundred, and among 
243 women there were 28 cases or 11.52 per hundred, a slightly lower rate, but then 
the women averaged a shorter period of employment than the men.” 

 pp. 541–542: “A sanitary engineer may be told by a city council that it cannot 
afford a pure water supply and he may have no choice but to accept the verdict. But 
he would be greatly at fault if he allowed the city fathers to believe that the half-way 
measures they plan will safeguard the community against typhoid fever. In the same 
way the industrial physician may be obliged to abandon his plan for protecting his 
charges against poisoning because the expense is greater than management will 
allow or because a change in the method may make the product less perfect. But in 
so yielding let him be careful never to sacrifi ce his own intellectual integrity nor adopt 
the standards of the non-medical man to whom the proper working of the plant is of 
fi rst importance. His task is to safeguard the health of the patients who are entrusted 
to him, often without any volition of their own.”     

   Du Bois WEB (ed).   Health and Physique of the Negro American. Atlanta  , GA: The 
Atlanta University Press, 1906.   

 p. 89: “If the population were divided as to social and economic condition the matter 
of race would be almost entirely eliminated. Poverty’s death rate in Russia shows a 
much greater divergence from the rate among the well-to-do than the difference 
between Negroes and white Americans. In England, according to Mulhall, the poor 
have a rate twice as high as the rich, and the well-to-do are between the two. The 
same is true in Sweden, Germany and other countries. In Chicago the death rate 
among whites of the stock yards district is higher than the Negroes of that city and 
further away from the death rate of the Hyde Park district of that city than the Negroes 
are from the whites in Philadelphia. 

 Even in consumption all the evidence goes to show that it is not a racial disease but 
a social disease. The rate in certain sections among whites in New York and Chicago 
is higher than the Negroes of some cities. But as yet no careful study of consumption 
has been made in order to see whether or not the race factor can be eliminated, and 
if not, what part it plays.”     

   Trask JW. The signifi cance of the mortality rates of the colored populations of 
the United States.   Am J Public Health   1916; 6:254–260.   

 p. 254: “To one interested in the public health the questions which will arise in connec-
tion with this difference between the white and colored death-rates are (1) the reason 
for the difference; (2) whether the cause is an essential one, inherent in one element of 
the population and not in the other, and fi nally (3) whether the factors which produce 
the difference in the death-rates can be removed and the colored death-rate lowered 
until it approximates that of the white element of the population.” 

 p. 257: “A study of the colored mortality rates of cities and of the urban and rural 
populations of states shows that the colored death-rate is subject to infl uences which 
produce variations and that the rate is by no means fi xed.” 
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Negroes” appearing in Chapter 10 of  The Philadelphia Negro  (Du Bois,   1899  ), which was 
simultaneously the fi rst in-depth comprehensive analysis of an urban African-American 
community and also a pathbreaking work in both sociology and public health (Nelson, 
  2004  ; Marable,   2005  ); the second was the 1906 volume Du Bois edited on the  Health and 
Physique of the Negro American  (Du Bois,   1906  ) ( see  excerpt in Textbox   4–4  ). 

 Following the same logic McCune Smith had employed over a half-century before when 
comparing the health status of then enslaved Blacks to poor Whites ( see Chapter 3),
Du Bois held that Black/White health disparities were not fi xed, but instead depended on 
economic and social conditions. Explicitly taking on Hoffman’s racial inferiority thesis, he 
argued (Du Bois,   1906  , p. 89): 

   ...   The undeniable fact is, then, that in certain diseases the Negroes have a much higher rate than 
the whites, and especially in consumption, pneumonia and infantile diseases. 
 The question is: Is this racial? Mr. Hoffman would lead us to say yes, and to infer that it means 
that Negroes are inherently inferior in physique to whites. 
 But the difference in Philadelphia can be explained on other grounds than upon race. The high 
death rate of Philadelphia Negroes is yet lower than the whites of Savannah, Charleston, New 
Orleans and Atlanta   ...     

 To buttress his case, Du Bois drew on admittedly limited empirical data to demonstrate 
that not only could rates of disease be higher among poor Whites compared to the Black 
population but also that class gaps in health often exceeded those observed for race/ethnic-
ity. He realized, however, that a true testing of this hypothesis would require more complete 
data, and he acccordingly called for more research jointly employing racial/ethnic and 
socioeconomic data to “see whether or not the race factor can be eliminated, and, if not, 
what part it plays” (Du Bois,   1906  , p. 89). 

 Others soon followed Du Bois’ lead, as illustrated by an article on “The Signifi cance of 
the mortality rates of the colored populations of the United States” (Trask, 1916), written 

 pp. 258–259: “In considering the separation of deaths into those of white and 
colored, one must bear in mind the possibility that in many communities such separa-
tion may amount to a classifi cation according to the industrial or economic status, the 
colored deaths being those in households having smaller incomes. In this connection 
one is reminded that investigations into the rate of infant mortality and of the relative 
prevalence of certain diseases, such as tuberculosis, have revealed that the infant 
mortality rate varied usually with the incomes of the population groups and that the 
relative prevalence of tuberculosis seemed to be largely determined by the same 
factor. It may be that if in the average community deaths could be classifi ed accord-
ing to economic status, that is, according to the family or household income, a 
difference in mortality rates would be obtained approximately as great as that result-
ing from a white and colored classifi cation.” 

 p. 259: “In conclusion, it is believed that the comparison of mortality rates previ-
ously discussed shows: (1) That the colored death-rates of most communities of the 
United States are not discouragingly high; (2) that they are undoubtedly lower than 
they have been in the past; (3) that they are as low as many white population groups 
possessed twenty or thirty years ago, and are in fact as low as some white populations 
possess at the present time; and (4) that with the economic and industrial progress of 
the colored population its death-rate will gradually approach nearer to that of the 
white population.”   
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by John William Trask (1877-?), Assistant Surgeon General in the United States Public 
Health Service, and published in 1916 in the American Journal of Public Health . Appearing 
1 year after this same journal’s 1915 special issue on “the health of the Negro,” Trask’s 
paper offered an analysis diametrically opposed to those proffered in the previous year. 
Reviewing the evidence on mortality rates in relation to both race/ethnicity and “industrial 
or economic status,” Trask reported that not only had Black rates declined substantially and 
varied by economic level but were sometimes even lower than White rates — and he pre-
dicted that “with the economic and industrial progress of the colored population its death-
rate will gradually approach nearer to that of the white population” (Trask, 1916, p. 259) 
(see  excerpt in Textbox   4–4  ). 

 Subsequent U.S. epidemiologic research conducted in the 1930s jointly addressing race/
ethnicity and socioeconomic position — as done in 1933 in New York City (Holland & 
Perrott,   1938a  ) and in the 1935–1936 National Health Survey (Holland & Perrott,   1938b  ) — 
likewise found: ( 1 ) an association between poor health and poverty among both Blacks and 
Whites, and ( 2 ) Black/White differences in health largely resulted from higher poverty rates 
among the Black compared to White population. As summarized in a 1937 review article 
titled “The Socio-Economic Background of Negro Health Status” written by Clark Tibbitts 
(1903–1985), the U.S. Public Health Service researcher in charge of the 1935–1936 
National Health Survey, “[i]t seems safe to state the hypothesis that environmental condi-
tions are important in determining Negro health status” (Tibbitts,   1937  , p. 428). Effectively 
refuting Hoffman’s claim that “(t)he data …  speak for themselves” (Hoffman, 1896, p. 310), 
these contemporaneous analyses instead clarifi ed epidemiologic theory’s vital role for 
hypotheses about population distributions of health. 

Theorizing the Role of Environments — Social and Biophysical — in Shaping Population 
Rates of Disease, Disability, Death, and Health . One of the fi rst early twentieth century 
comprehensive English-language texts to articulate and start to cohere a broader epidemio-
logic framework that encompassed but was not restricted to “germs” and “genes” was the 
landmark volume  Health and Environment , written by Edgar Sydenstricker (1881–1936), 
one of the era’s leading public health researchers (Wiehl,   1974  ; Krieger & Fee,   1996  ; 
Krieger,   2000  ). Having joined the U.S. Public Health Service shortly after its founding in 
1912, where he served as its fi rst statistician (with a prior training in economics), 
Sydenstricker quickly moved into investigating associations between economic conditions 
and health status. His research spanned from the effects of income on New York City 
garment workers’ health in 1916 (Warren & Sydenstricker,   1916  ), to the classic studies in 
the 1920s establishing pellagra as a dietary defi ciency disease linked to low income 
(Goldberger, Wheeler, & Sydenstricker,   1920  ; Sydenstricker & King,   1920  ; Terris,   1964  ; 
Etheridge,   1972  ), to the establishment of the fi rst U.S. population-based surveys in the 
1920s to study morbidity, including in relation to income (Sydenstricker,   1925  ), on through 
designing multi-city surveys to examine the effects of the Great Depression on illness 
(Sydenstricker,   1934  ; Perrott & Collins,   1934  ; Perrott & Sydenstricker,   1935  ); he died in 
1936, shortly after having written much of the legislation that became the Social Security 
Act of 1935 (Wiehl,   1974  ; Krieger & Fee,   1996  ). 

 Sydenstricker prepared  Health and Environment  as a monograph for the U.S. President’s 
Research Committee on Social Trends, which was established in 1929 in the wake of the 
stock market crash and the onset of the Great Depression (Sydenstricker,   1933  , p. v). The 
monograph not only grappled directly with eugenic arguments and evidence but also, as 
clearly delineated in the volume’s table of content ( see Textbox   4–5  ), it explicated the myriad 
ways in which “geographic,” “urban and rural,” “social,” and “occupational” environments — 
in conjunction with people’s “social heritage” (Sydenstricker, 1935, p. 13) — could infl u-
ence rates of somatic and mental illness, physical disability, and death. To Sydenstricker, 
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    Textbox 4–5    .   Edgar Sydenstricker’s Health and Environment. (New York: 
McGraw-Hill, 1933): Table of Contents and Selected 
Excerpts    

  Table of Contents  

 Chapter I  Introduction — Health, Heredity, and Environment  

 Chapter II  The Nature and Extent of Ill Health 
 The Prevalence of Physical Impairments and Disease — The Prevalence of 

Mental   Impairments–Illness–Mortality  

 Chapter III  Geographic Environment  

 Chapter IV  Urban and Rural Environment 
 Differences in Physical Impairment — Differences in Incidence of 
Disease–
 Differences in Incidence of Illness — Differences in Urban and Rural Death 

Rates

 Chapter V  Economic Status 
 The Association of Illness and Low Income — Mortality and Economic 

Status

 Chapter VI  Social Environment: Some Illustrations 
 Social Class and Specifi c Impairments — Economic and Social Factors in 

Infant   Mortality–Hookworm–Social Factors Involved in Tuberculosis–
Social and   Economic Factors in Pellagra–Economic Cycles and 
Health–The Organization   of Medicine  

 Chapter VII  Occupational Environment 
 What Occupation Implies–Specifi c Occupational Hazards to Health–

Differential   Morbidity Rates–Differential Mortality Rates–The 
Environment of Occupation  

 Chapter VIII  The Trend of Mortality  

 Chapter IX  Environmental Changes and Health  

 Chapter X  Genetic Aspects of Trends in Mortality  

 Concluding Observations  

         Selected Excerpts      

   On Conceptualizing “The Environment”:   

      a)    Scope of “Environment”: Physical  +  Social  +  Their Dynamic Inter-relationship       

 p. 13: “Environment is not merely the physical world upon which we live–the topog-
raphy of its surface, the variety of climate, the kind of water, the fauna and fl ora. 
Nor does it include also only the physical changes that man [ sic ] has accomplished 
in adapting his [ sic ] physical habitat to himself [ sic ] — by houses, roads, agriculture, 
manufacture, use of electricity, radio, and the like. Our ‘social heritage,’ as Graham 
Wallas puts it, is also a very important part of our human environment.”  
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   b)    The Physical Environment and Population Health: Impact of Fixed Features, 
Features Changed by People, and the Process of Change       

 pp. 14–15: “Not forgetting that our population is composed of individuals biologi-
cally diverse by reason of genetic processes, let us see what this concept of the 
environment implies. 

 In the fi rst place there is a physical environment in which innumerable conditions 
and relations may affect, directly or indirectly, health. The more advanced the prog-
ress of civilization, the greater is the alteration of physical environment that man [ sic ] 
has accomplished. Climate, for example, in itself has not been changed by man, but 
he [ sic ] is modifying its effects by clothing, by the type of building, by supplying heat, 
and more recently, by overcoming heat. Soil is changed by cultivation, by use of 
chemical fertilizers, and by irrigation. Topography is changed by constructing roads; 
the obstacles it so presents may be so readily overcome by further development of 
aviation as to constitute no barrier to communication. Animals and plants are altered 
by breeding. Distance is overcome by telegraph, telephone, radio, and speed of 
travel. Physical materials are rearranged and changed in form so that an almost infi -
nite variety of mechanical tools and instruments exists. Thus there are three important 
ways in which physical environment may affect the well-being of a population, 
namely, (a) by its unchangeable composition and form; (b) by its changed composi-
tion and form; and (c) by the process of changing it. Not only our physical 
surroundings but civilization in the making should be regarded as possible factors in 
a population’s health.”  

   c)    The Population as Part of the Environment: Health Infl uences of Social 
Structure, Social Relations, Social and Cultural Traditions, and Social Change       

 p. 15: “In the second place the population itself constitutes a part of the total environ-
ment. We speak of this as a social environment, and the more we study it, the more 
we are impressed with its importance as a factor in determining the physical and 
mental well-being of the population and the rate at which the individual members 
survive. In every group of human beings there exist certain social relations 
and modes of social behavior. The community has not only a geographic habitat but 
also a social structure. The individuals composing the community are clustered in 
families; associated into overlapping groups for trade, occupation, religion, and 
amusement; separated into classes differentiated by caste and economic achieve-
ment; swayed as a mob from one course of social action to another; guided by newly 
acquired knowledge, such as inventions or discoveries of ways in which to escape or 
cure disease. Tradition, superstition, and mores; modes of living, fads, and fashions; 
standardization of ideas and attitudes by the press, movies, radio, and schools; cul-
tural factors, such as the esthetic idea of posture or a religious regimen of diet or of 
personal cleanliness–these go to make up our social environment and constitute con-
ditions that may infl uence health in an even greater degree than physical surroundings. 
Again, in considering social environment, not only the social surroundings that exist 
at a given instant in time but the process of change must be taken into account.”  

   d)    Social, Economic, and Political Beliefs and Actions As Environmental 
Infl uences on Population Health       

 p. 16: “In the third place the commonly held biological concept of adaptation of man 
[ sic ] to environment and of man’s [ sic ] adaptation of environment to his [ sic ] needs is 
insuffi cient to account for all the genetic and environmental factors involved in his 
well-being. Man [ sic ] is a sentient being, possesses volition, and acts consciously, 
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the concept of the “environment” necessarily included “all of the external circumstances, 
both physical and social, which come into relation to the lives of human beings” 
(Sydenstricker,   1933  , p. 206). At issue were dynamic interrelationships involving ( see
Textbox   4–5  ): ( 1 ) the health impacts of the physical environment, as mediated by its fi xed 
features (geographical and climactic), those features changed by people, and the process 
of change itself; ( 2 ) the health infl uences of the population (itself construed as part of 
the environment), as mediated by social structure, social relations, social and cultural 

although some individuals of the species are less sentient, less capable of volition and 
of conscious action than others. But every human population, every cluster of indi-
viduals, is deliberately forming group attitudes, developing popular aims, and seeking 
to carry out these aims by group action. To deny this is to deny all civilization and 
culture. 

 This is not the place to discuss at length the sociological aspects of the relation of a 
people to its environment, but a few illustrations are pertinent. Economic factors in 
the conservation or waste of health, for example, are not merely the rate of wages; 
the hours of labor; the hazard of accident, of poisonous substances, or of deleterious 
dusts; they include also the attitude consciously taken with respect to the question of 
the relative importance of large capitalistic profi ts versus maintenance of the worker’s 
welfare. Religious dogma or the expression of group volition in the form of laws may 
impose a behavior that is benefi cial or harmful to physical well-being. The misuse of 
intoxicants is generally regarded as prejudicial to health, but the prohibition of all 
intoxicants has been found to result in other prejudicial conditions … ”     

   On Elucidating the Pathways by Which Social and Economic Factors 
Affect Health:   

 pp. 109–110: “The fact that the incidence of illness and of death is relatively more 
frequent in the lower economic, occupational, and social strata of society than in the 
higher does not throw much light upon the specifi c reasons why this is so. It is con-
fi rmation by experience of the correctness of the thinking that leads us to expect this 
result; but it does not explain, nor is it of much practical value except as an argument 
against an economic system that is characterized by so much poverty. 

 What we need to understand are the precise ways in which various social and eco-
nomic factors infl uence the prevalence of a given impairment, the incidence of a 
given disease, or the death rate from a given cause. To obtain this knowledge of the 
interaction of environment and health, thorough inquiries are necessary into the eti-
ology of each disease and into the specifi c conditions that affect its prevalence. 
Epidemiology has been confi ned so far almost entirely to a few infectious diseases; 
untouched fi elds remain for exploration. The student in these fi elds should be trained 
not only in the etiology of disease and in human pathology but also in the social 
sciences. We know, for example, that typhoid fever is caused by the transmission, 
to susceptible persons, of a specifi c bacillus from the excreta of human beings 
who either are affected by the disease or are healthy carriers of it. Many carefully 
made observations have demonstrated that the bacilli may reach susceptible persons 
in suffi cient quantities to cause an attack of the disease through water, milk, and food 
supplies and through carriage of excreta from infected persons by direct contact or 
by insects that have come into contact with infected excreta. We have not, however, 
troubled ourselves suffi ciently to fi nd out the extent to which, or the ways in which, 
social and economic factors may determine or infl uence any of these modes of trans-
mission of the disease, and in what ways they operate.”    
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traditions, and social change; and ( 3 ) the role of social, economic, and political beliefs and 
actions as environmental infl uences on population health. In Sydenstricker’s words 
 (Sydenstricker,   1933  , p. 206):

 “[E]conomic factors in the conservation or waste of health, for example, are not merely the rate 
of wages; the hours of labor; the hazard of accident, of poisonous substances, or of deleterious 
dusts; they include also the attitude consciously taken with respect to the question of the relative 
importance of large capitalistic profi ts  versus  maintenance of the workers’ welfare.” (Syden-
stricker,   1933  , p. 16)    

 Sydenstricker had no illusions that all of these aspects of the environment could be ana-
lyzed in any single study. Instead, in calling attention to complexity, Sydenstricker’s intent 
was to urge “the student of the relation of environment to health,” who although likely “to 
confi ne himself ( sic ) to some one phase of the environment, such as the economic, the 
occupational, or the geographic,” of the necessity of being “aware of the fact that environ-
ment is not compassed by the specifi c condition upon which his ( sic ) interest is centered, 
as well as keep in mind the fact that the individuals composing his ( sic ) population group 
are differentiated by biological inheritance” (Sydenstricker,   1933  , pp. 12–13). He further 
reassuringly explained, albeit with a critical caveat: 

 Actually, however, there is no need for so complete an array of facts as the concept appears to 
imply. Data are relatively important in proportion to their relevancy. The search for knowledge 
cannot be carried on in all directions simultaneously by any one student. The most practicable 
procedure obviously is to arrive at a reasonably accurate understanding of one specifi c environ-
mental factor at a time. If the student is in a position to collect the data that appear pertinent as 
the logic of the particular situation unfolds, he ( sic ) will be able to suggest conclusions that, 
if confi rmed by other inquiries, will possess scientifi c value and ultimately social utility. All 
experience of an army of painstaking workers in scientifi c fi elds attests the soundness and the 
practicability of this method. Yet it is a dangerous procedure because the too cocksure are likely 
to overlook important factors other than the one which is the especial object of study for the 
moment. It is for this reason that so broad a concept of environment has been insisted upon and 
the perils of too narrow an outlook upon the complexities of the subject of environment and 
health have been so persistently emphasized in this monograph.   

 As the last two sentences sharply clarifi ed, a comprehensive approach to conceptualizing 
the “environment” was critical for the valid design, conduct, and interpretation even of 
studies seemingly focused on “one” factor. In other words, epidemiologic research required 
epidemiologic theory. 

 To Sydenstricker, the epidemiologic challenge was twofold: both to elucidate how peo-
ple’s physical and sociological relationships to diverse aspects of the environment affected 
health and to assess the impact of “conscious social efforts to modify the environment for 
the purposes of preventing disease, promoting health, and prolonging life” (Sydenstricker, 
  1933  , p. 17). By delineating multiple facets of the environment, their mutability over time, 
and the shared and different pathways by which they might affect different types of out-
comes, Sydenstricker offered a glimpse of a simultaneously more expansive and systematic 
approach to epidemiologic theorizing than had previously existed. 

Expanding Epidemiology’s Scope — Including Its Scope of Theorizing . Indeed, as 
refl ected by Sydenstricker’s broad view, by the late 1920s and early 1930s it was clear 
to the era’s leading epidemiologists that, in Sydenstricker’s words, “Epidemiology has 
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been confi ned so far almost entirely to a few infectious diseases; untouched fi elds remain 
for exploration” (Sydenstricker,   1933  , p. 109). In 1927, Frost recognized that “usage has 
extended the meaning of epidemiology beyond its original limits, to denote not merely the 
doctrine of epidemics but a science of broader scope in relation to the mass-phenomena 
of diseases in their usual or endemic as well as their epidemic occurrences” (Frost,   1927  , 
p. 493). In 1928, Chapin concurred, observing that “[r]ecently there has been a tendency to 
extend it (epidemiology) to include other diseases, such as cancer and the dietary disease, 
such as diabetes, pellagra, and beriberi” — with the latter two non-infectious ailments nota-
bly introducing the novel idea that disease could result from the absence of something 
good, rather than the presence of something bad. To Chapin, it was time to expand the 
defi nition to include more than infectious disease, and to affi rm instead that: “The epidemi-
ologist devotes himself ( sic ) chiefl y to the study of disease as it actually occurs in human 
beings” (Chapin,   1928   7, p. 481). 

 Summing up the new orientation, Greenwood’s   1935   book,  Epidemics and Crowd-
Diseases: An Introduction to the Study of Epidemiology,  published 1 year after he became 
president of the U.K.’s Royal Statistical Society (ABH & Butler,   1949  ), urged that epide-
miology be conceptualized as “the study of disease, any disease, as a mass phenomenon” 
(Greenwood,   1935  , p. 15). The implication was that “a complete treatise would deal with 
every  ‘disease’ from the point of view of the crowd” (Greenwood,   1935  , p. 137; italics in 
the original). Recognizing that “crowd” characteristics themselves could affect the appear-
ance and course of disease “as a mass phenomenon” (Greenwood,   1935  , p. 15), Greenwood 
accordingly argued that epidemiologists needed to investigate more than just “essential” 
(i.e., specifi c) factors — hence his call to extend germ theory’s “seed and soil” metaphor, as 
noted above, with “some form of husbandry” (Greenwood,   1935  , p. 359). Epidemiologic 
theories pertaining to “germs” and “genes,” although necessary, were insuffi cient 
for explaining the actual and changing distribution of disease broadly writ — a larger 
conceptual frame was needed.                   
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                                          5 

 Contemporary Mainstream 
Epidemiologic Theory      

Biomedical and Lifestyle       

       Enter, mid-century, two new terms, not to be found in the vocabulary of an early twentieth 
century epidemiologist: biomedical  and  lifestyle . Quickly adopted, they soon became ubiq-
uitous and remain so to this day. 

 Together, these two concepts capture what has been, since the mid-twentieth century, the 
dominant approach to epidemiologic theorizing — including its ostensibly “atheoretical” 
stance. Its hallmark? The tripartite view that: ( 1 ) the “real” causes of disease comprise 
biophysical agents, genes, and “risk factors,” with exposure largely a consequence of indi-
vidual characteristics and behaviors; ( 2 ) these “real” causes of disease in individuals are  the
causes of — and are suffi cient to explain — population rates of disease; and ( 3 ) theorizing 
about disease occurrence is equivalent to theorizing about disease causation in relation to 
mechanisms occurring within biological organisms; by implication, population-level theo-
rizing is largely, if not wholly, irrelevant. 

 Given the contemporary lack of explicitness about epidemiologic theory, however, as 
discussed in Chapter 1, it would be unreasonable to expect the mainstream conceptual 
approach to appear in tidy, clear-cut, and well-elaborated formulations. It doesn’t. 

 A fi rst step, then, toward understanding what is meant by a “biomedical” and “lifestyle” 
approach to theorizing about disease distribution — and why they travel together — is to 
consider the origins of these terms and the assumptions that inform them. This is because 
neither term is unique to, nor originated within, epidemiology. They instead entered into 
the epidemiologic discourse from other fi elds, carrying with them sets of ideas about “how 
the world works” (i.e., ways of being, or ontology) and how the workings of this world can 
best be studied (i.e., ways of knowing, or epistemology).     

   Biomedicine and the “Biomedical Model”: Reducing Explanations of 
Disease Occurrence to Disease Mechanisms within Individual Organisms   

 The words  biomedicine  and  biomedical  would, at fi rst glance, appear to be straightforward 
terms that simply conjoin biological and medical thinking and practices. After all, 
as defi ned by the Oxford English Dictionary (OED),  biomedicine  refers inclusively to 
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“biology and medicine collectively” (OED) ( see   Textbox     5–1   ). The focus, understandably, 
is on elucidating knowledge relevant to clinical practice. Indeed, as stated in 1988 by 
the U.S. National Research Council, the objective of the  biomedical model  is “to under-
stand normal and abnormal function from gene to phenotype and to provide a basis 
for preventive or therapeutic intervention in human disease” (National Research Council 
1988, p. 10) ( Textbox     5–1   ). Clear, direct, and purposive: what more could one want from 
a description?  

 And yet, there is more to these and the other brisk defi nitions provided in  Textbox     5–1
than meets the eye. As usual, what matters is not only what is included but what is missing. 
In the case of the biomedical approach — heir to germ theory, hereditarian thinking, and 
eugenics — what is absent are causes of disease occurrence that lie outside the domain of 
biophysical exposures and processes. 

Origins of the Term  Biomedicine .  Providing further insight into the restricted focus of 
a biomedical approach is the history of the term’s actual usage, one that varies by country 
context. The word, in English, fi rst surfaced in United Kingdom in the early twentieth 
century, as indicated by its appearance in the name of the “Institute for Biomedical 
Sciences,” founded in 1912 (IBMS). As used by this Institute, “biomedical” functioned as 
an adjective that distinguished (and grammatically modifi ed) a particular type of science: 
the science of hospital-based laboratories — for example, pathology and bacteriology labs 
oriented toward medical diagnosis and treatment. The specifi c and unique responsibilities 
of these labs included designing and implementing appropriately sensitive and specifi c 
routine diagnostic tests that could be used on a mass basis (i.e., for many patients). This 
“applied” orientation distinguished the “biomedical” sciences from their more “basic” 
research brethren. Starting in 1943, the Institute began publishing the  British Journal of 
Biomedical Sciences , whose current description states it is “a scientifi c journal containing 
authoritative papers and short reports on new laboratory techniques” (IBMS). 

 In the United States, by contrast, the term  biomedical  took on a broader meaning, one 
that included “basic” as well as “applied” science. As with the United Kingdom, the term 
emerged through the institutional linkage of biology and medicine. In the United States, 
this occurred through the federal establishment, in 1930, of what was then called the 
“National Institute of Health,” whose enabling legislation newly provided funds for research 
on “basic biological and medical problems” (Harden,   2009a  ) — that is, not just on biology, 
not just on medicine, but on biology and medicine in relation to each other. The goal was 
to strengthen the scientifi c moorings of medicine, in keeping with the aspirations of what 
was called  scientifi c medicine  during the interwar years (i.e., between World War I and 
World War II) and its nineteenth century precursor, known as  experimental medicine
(Lawrence & Weisz,   1998  ; Bynum,   2008  ). 

 From its inception, the research portfolio of the National Institute of Health (NIH) 
spanned from infectious disease (including vaccine development) to the rising mortality 
resulting from cancer and cardiovascular disease (Swain,   1962  ; Harden,   1986  ; Strickland, 
  1972  ; Harden & Hannaway,   2001  ). Underscoring the agency’s commitment to basic sci-
ence, the section on cancer research in the 1933 Annual Report of the Surgeon General of 
the Public Health Services of the United States  stated the goal was to obtain “fundamental 
knowledge concerning the chemical conditions which control the life, growth, and multi-
plication” of normal and abnormal cells (U.S. PHS,   1933  , p. 7, as quoted in Swain,   1962  ). 
During World War II, the scope and funding of the NIH expanded considerably — and, 
relevant to use of the term  biomedicine , one new war-related focus was the physiology 
of high-altitude fl ying for military pilots (Harden & Hannaway,   2001  ). Research in this 
area required a new type of collaboration involving an interdisciplinary team of clinicians, 
physiologists, and engineers and garnered a new designation:  biomedical engineering . 



 

    Textbox 5–1.   Defi nitions of “Biomedicine,” “Biomedical,” and “Biomedical 
Model”: What’s Included Are Biophysical Exposures and 
Processes — and What’s Excluded: Everything Else    

   Oxford English Dictionary  (OED)   Biomedicine:  Biology and medicine collec-
tively; the biomedical sciences. 
  1923  DORLAND  Med. Dict.  (ed. 12) 172/2 
 Biomedicine , clinical medicine based on the 
principles of physiology and biochemistry. 
 1956  P. E. KLOPSTEG  Instrumentation in Bio-
Med. Res.  (U.S. Nat. Res. Council: Biol. 
Council) 1 A secondary consideration is the 
enlistment into bio-medicine of those who are 
already trained in physics and engineering. 
 1966   Ann. N.Y. Acad. Sci.  CXXVIII. 721, I 
believe that the applications of computers in 
biomedicine are going through a number of 
stages.  1973   Biomedicine  XVIII. 4/1 The new 
name of the journal,  Biomedicine , is to under-
line once more that it is at the  crossroads  of 
biological and clinical investigation.  1986  
 Social Sci. & Med.  XXII. 83/2 A woman who 
expects to attend college and wants to work 
in biomedicine selects training in pharmacy, 
nutrition or even dentistry. 
  Biomedical:   a. , pertaining or relating to both 
biology and medicine;  spec.  pertaining to the 
biological effects of space-travel 
  1955   Bull. Atomic Sci.  May 200/2 The only 
biomedical data which remains classifi ed is in 
piecemeal or incomplete form and therefore 
inadequate for use by the medical profession. 
 1962  S. CARPENTER in  Into Orbit  160 Next, 
you run a check on the intercom and the bio-
medical leads to make sure they are working. 
 1963  C. D. GREEN in J. H. U. Brown  Physiol. of 
Man in Space  257 ( title ) Biomedical capsules.  

 Medline Plus Medical Dictionary 
(Medline Plus,   2009  ) (same as: 
Webster’s Third New International 
Dictionary, Unabridged [Webster]) 

  Biomedicine:  medicine based on the applica-
tion of the principles of the natural sciences 
and especially biology and biochemistry;  also   :  
a branch of medical science concerned espe-
cially with the capacity of human beings to 
survive and function in abnormally stressful 
environments and with the protective modifi -
cation of such environments. 
  Biomedical:  
  1 :  of or relating to biomedicine 
  2 :  of, relating to, or involving biological, 
medical, and physical science  
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This phrase, once codifi ed, constituted the fi rst consistent use of the term  biomedical  in the 
NIH lexicon (Cambrosio & Keating,   2001  ; OED; Whitaker Foundation, 2008). 

 By the early 1950s, however, the term  biomedical  outstripped its initial meanings and 
became ubiquitous in the health sciences as a way of referring to any biologically-oriented 
“basic” or “applied” research deemed relevant to understanding, treating, or preventing 
disease. The Public Health Service Act of 1944 in turn spurred the broader use of this term. 
This Act not only transformed the “National Institute of Health” into the “National Institutes 
of Health” but also newly authorized the expanded NIH to conduct clinical, and not solely 
basic science, research — that is, its research portfolio could now include patients in hospi-
tals (Swain,   1962  ; Strickland,   1972  ; Harden & Hannaway,   2001  ). Funding for the agency 

  WordNet  (WordNet   2009  )   Biomedicine:  the branch of medical science 
that applies biological and physiological prin-
ciples to clinical practice; the branch of 
medical science that studies the ability of 
organisms to withstand environmental stress 
(as in space travel) 
  Biomedical:  relating to the activities and 
applications of science to clinical medicine  

  U.S. National Institutes of Health  
(Harden   2009b  ) 

  Biomedical research and development  is a 
continuing process. New knowledge yields 
new drugs, devices, and procedures; the study 
of how the products act yields more knowl-
edge; refi nements in knowledge then enable 
the development of even better therapies.  

  United Kingdom Institute of 
Biomedical Sciences  (IBMS) 

  Biomedical science  is the term for investiga-
tions carried out by biomedical scientists on 
samples of tissue and body fl uids to diagnose 
disease and monitor the treatment of patients.  

  On-Line Medical Dictionary  (OLMD)   Biomedical model:  a conceptual model of ill-
ness that excludes psychological and social 
factors and includes only biological factors in 
an attempt to understand a person’s medical 
illness or disorder.  

  National Research Council  
(NRC,   1998  ) 

  Biomedical models  can be of many types —
 from animal models of human diseases to 
animal, in vitro, or modeling systems for study-
ing any aspect of human biology or disease …  
A  biomedical model  is a surrogate for a 
human being, or a human biologic system, 
that can be used to understand normal and 
abnormal function from gene to phenotype 
and to provide a basis for preventive or thera-
peutic intervention in human diseases. (p. 10)  

   NB: Interestingly, the  Oxford Dictionary of Science  includes no entry for  biomedicine  or  biomedical , 
even as it does include entries for  biochemistry ,  bioenergetics ,  bioengineering ,  biogeography ,  biology , 
 biomechanics , and  biophysics  (Daintith & Martin,   2005  ); perhaps this exclusion is because 
 biomedicine  is not one specifi c scientifi c discipline, or maybe because  medicine  is broader than 
strictly the “natural” sciences? (The dictionary contains no defi nition of  medicine  either.)  
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increased dramatically, with total appropriations for the NIH jumping from $2.5 million 
in 1944 to $8 million in 1947 to $24.6 million in 1948 to $52.7 million in 1950 to $210 
million in 1958 on up to $339 million in 1960 (NIH Alamanac-appropriations). The rising 
prominence of NIH raised not only the profi le of  biomedical science  but also use of the 
term biomedical , with the impact felt both in the United States and worldwide (Strickland, 
  1972  ; Harden & Hannaway,   2001  ). 

Tenets of a Biomedical Approach . By the early 1960s, the terms  biomedical  and 
biomedicine  no longer referred simply to an amorphous amalgam of biology and medicine. 
They instead became transformed into a widely accepted “shorthand” for a particular way 
of thinking about health and disease (Lock & Gordon,   1988  ; Lawrence & Weisz,   1998  ; 
Cambrosio,   2001  ). Yet, in contrast to “germ theory,” whose proponents clearly spelled out 
the terms of their theorizing, the biomedical literature has been tellingly characterized by a 
lack of explicit discussion of its assumptions — precisely because of its underlying prem-
ises, as I shall explain. Consequently, the most explicit analyses of the biomedical approach 
have been written not by its proponents but rather by its critics ( see   Textbox     5–2   ) (Doyal, 
  1979  ; Mishler,   1981  ; Lewontin et al.,   1984  ; Navarro,   1986  ; Lock & Gordon,   1988  ; Tesh, 
  1988  ; Breilh,   1988  ; Fee & Krieger,   1993  ; Krieger,   1994  ; Conrad & Kern,   1994  ; Cambrosio 
& Keating,   2001  ; Burri & Dumit,   2007  ; Bynum,   2008  ).  

 Among the many features of a biomedical perspective, three stand out as fundamental 
regarding its approach to investigating disease (Lock & Gordon,   1988  ; Fee & Krieger, 
  1993  ; Krieger,   1994  ; Lawrence & Weisz,   1998  ; Cambrosio & Keating,   2001  ; Bynum, 
  2008  ). They are:  

   -  First, specifi c to biomedicine: the domain of disease and its causes is restricted to 
solely biological, chemical, and physical phenomena;  

   -  Second, shared with many natural sciences: an emphasis on laboratory research and 
technology and, as translated to health research, a discounting of research questions 
that cannot be studied by randomized clinical trials (or their analogs, e.g., “natural 
experiments”); and  

   -  Third: an embrace of “reductionism,” a philosophical and methodological stance 
(discussed more fully below) that holds that phenomena are best explained by the 
properties of their parts.     

 Evidence of all three features is apparent in the 1965 Woolridge Committee report to the 
U.S. President on Biomedical Science and its Administration: A Study of the National 
Institutes of Health  (NIH Study Committee,   1965  ), the fi rst large-scale appraisal of the NIH 
after its enormous period of growth in the 1950s and early 1960s (Strickland,   1972  , 
pp. 178–183). As stated in the report’s introduction (NIH,   1965  , p. 2): 

 When a goal is a broad as that of a national health program covering a wide range of human 
illness and suffering there is adequate justifi cation from the past history of science for an empha-
sis on basic research, supplemented of course by a sharp watch for and exploitation of those 
fi ndings which are capable of leading to treatments, cures, and preventives.   

 In other words, according to a biomedical perspective, the best route for acquiring 
knowledge to understand, treat, and prevent disease is by adhering to a “basic” — that is, 
reductionist — orientation, focused on biophysical phenomena that can be studied experi-
mentally, preferably in laboratories. 
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    Textbox 5–2.     Descriptions and Assumptions of “Biomedicine” and the 
“Biomedical Model” as Presented by its Proponents and Critics: 
Mid-to-Late Twentieth Century Views.    

  By Proponents: Primarily Focused on Biomedical Justifi cation for Focus on Basic 
Science and Reductionist Approach  

  1960s:    National Institutes of Health (NIH) Study Committee.    Biomedical 
Science and its Administration: A Study of the National Institutes of 
Health. Report to the President  .  Washington, DC: The White House, 
1965.  
 p. 2: “The activities and accomplishments of the National Institutes of 
Health, like those of any other organization, must be judged in terms of 
its mission. In general terms, the public funds that support NIH activities 
are intended to ‘buy’ for the American people a commensurate degree 
of relief from suffering and improvement of health. To achieve this goal, 
the NIH devotes its principal effort to a broad program of investigation 
of the life sciences, rather than to a search for direct cure or prevention 
of specifi c diseases. It employs this approach for a simple and valid 
reason: life science is so complex, and what is known about fundamen-
tal biological processes is so little, that the ‘head-on’ attack is today 
frequently the slowest and most expensive path to the cure and preven-
tion of disease … . The ‘long way around’ is in this case likely to be the 
shortest path to useful results.”  

  1970s    Thomas L. The future impact of science and technology on medi-
cine.   BioScience    1974  ;  24:99–105.  
 p. 101: “I simply cannot imagine any long persistence of our ignorance 
about disease mechanisms in the face of all that is being learned about 
normal cells and tissues. Our time for the application of science on a 
major scale is approaching rapidly, and medicine will be totally trans-
formed when it happens …  the major triumphs of medicine …  exemplifi ed 
best by methods for immunization against diphtheria, pertussis, and 
various virus diseases, and the contemporary use of antibiotics and 
chemo- therapy for bacterial infections …  comes as the result of a genuine 
understanding of disease mechanisms and, when it becomes available, it 
is relatively inexpensive, relatively simple, and relatively easy to deliver.”  

  1980s    Committee on Models for Biomedical Research, Board on Basic Biol-
ogy, Commission on Life Sciences, National Research Council.  
 Models for Biomedical Research: A New Perspective.   Washington, DC: 
National Academy Press, 1985. (Included as Appendix C in: Biomed-
ical Models and Resources: Current Needs and Future Opportunities, 
National Academy of Sciences, 1998.)  
 pp. 62–63: “Investigators studying a phenomenon may analyze its vari-
ous components at the organ, tissue, cellular, or subcellular levels and 
seek models for its different parts from the entire corpus of biological 
knowledge. This then allows them to study one organism or system in 
terms of related features from a variety of other organisms and   other 
systems … . The body of biological knowledge is beginning to form a 
coherent and interrelated structure, but it lacks the tight theoretical for-
mulation of physical science. As noted by Baldwin (1938) at the 
biochemical level, a general biology is emerging from our understand-
ing of the vast number of interrelationships and common features that 
arose through organic evolution.” 
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 p. 64: “The committee’s workshops have led inexorably to the conclu-
sion that a theoretical biology or, to use Claude Bernard’s phrase, a 
‘theoretical medicine’ is beginning to exist (Bernard, 1865). It is differ-
ent from theoretical physics, which consists of a small number of 
postulates and the procedures and apparatus for deriving predictions 
from those postulates. But it is far more than just a collection of experi-
mental observations. The vast array of information gains coherence 
when organized into a conceptual matrix through empirical generaliza-
tions and reductionist laws–a construct that permits a view of models far 
more comprehensive than the committee envisioned at the outset of 
the study.”  

  1990s    Kornberg A. Support for basic biomedical research: how scientifi c 
breakthroughs occur. In: Barfi eld CE, Smith LBR.   The Future of Bio-
medical Research .  Washington, DC: The American Enterprise Institute 
and The Brookings Institute, 1997, pp. 35–41.  
 p. 35: “In refl ecting on the history of biomedical science in this century, 
I often resort to a hunting metaphor. The microbe hunters in the early 
decades discovered the microbial sources of the major scourges: tuber-
culosis, plague, cholera. They were followed by the vitamin hunters, 
who discovered that other scourges–scurvy, rickets, beri-beri–were 
caused by the lack of a dietary substance, named vitamins. In the fi fth 
and sixth decades, the enzyme hunters occupied the stage, explaining 
how the enzyme machinery depends on vitamins to make cells grow 
and function. Now they have been eclipsed by the gene hunters, the 
genetic engineers, who use recombinant DNA technology to identify 
and clone genes, the blueprints for the enzymes, and introduce them 
into bacteria and plants to create factories for the massive production of 
hormones and vaccines for medicine and better crops for agriculture.” 
 p. 36: “Yet even more revolutionary but generally unnoticed, even by sci-
entists, is a development that lacks a name or obvious applications but will 
lead to even more remarkable and unanticipated practical applications. I 
refer to the coalescence of the numerous basic biological and medical sci-
ences into a single, unifi ed discipline, which has emerged because it is 
expressed in a single universal language, the language of chemistry. 

 Much of life can be understood in rational terms if expressed in the 
language of chemistry. It is an international language, a language with-
out dialects, a language for all time, and a language that explains where 
we came from, what we are, and where the physical world will allow us 
to go. Chemical language has great aesthetic beauty and links the phys-
ical sciences to the biological sciences.”  

  2000s   Sargent MG.   Biomedicine and the Human Condition: Challenges, Risks, 
and Rewards  . Cambridge: Cambridge University Press, 2005. 
 p. xi: “The history of our species is marked by technical solutions that have 
made …  problems of human biology bearable … . The idea of this book is 
to examine some of these adventures through the lens of twentieth-
century biomedicine and to identify the risks and rewards involved 
in each …  a better understanding of the glorious mechanics of human 
biology [has] provided a framework in which the hitherto baffl ing and 
intractable mysteries of chronic disease and aging could be investigated.”  
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 By Critics: Primarily Focused on Critiquing Biomedicine’s Reductionist 
Approach, Individualistic Focus, and Exclusion of Social Phenomena 
From the Explanation of Disease Etiology and Distribution.  

  1960s    Cassel J. Social science theory as a source of hypotheses in epide-
miological research.    Am J Public Health    1964; 54:1482–1488.  
 p. 1484: “For greater utility we need to modify the mono-etiological 
model to one which recognizes that factors which may be causal under 
certain circumstances may under other circumstances be neutral or per-
haps even benefi cial. Thus the pattern or confi guration of factors 
becomes the crucial issue.” 
 p. 1486: “ …  by studying those causes of disease which provide useful 
knowledge for therapeutic purposes and by expecting that these same 
factors will be responsible for the onset of conditions, we may be guilty 
of the logical fallacy of saying that because water quenches fi re the 
cause of fi re is therefore lack of water … ”  

  1970s    Engel GL. The need for a new medical model: a challenge for bio-
medicine.    Science     1977; 196:129–136. 
 p. 130: “The dominant model of disease today is biomedical, with 
molecular biology its basic scientifi c discipline. It assumes disease to be 
fully accounted for by deviations from the norm of measurable biologi-
cal (somatic) variables. It leaves no room within its framework for the 
social, psychological, and behavioral dimensions of illness …  the bio-
medical model embraces both reductionism, the philosophic view that 
complex phenomena are ultimately derived from a single unitary prin-
ciple, and mind-body dualism, the doctrine that separates the mental 
from the somatic. Here the reductionist principle is physicalistic: that is, 
it assumes that the language of chemistry and biology will ultimately 
suffi ce to explain biological phenomena …  The historical fact we have to 
face is that in modern Western society biomedicine not only has pro-
vided a basis for the scientifi c study of disease, it has also become our 
own culturally specifi c perspective about disease, that is, our folk model. 
Indeed the biomedical model is now the dominant folk model of disease 
in the Western world …  The biomedical model has thus become a cul-
tural imperative, its limitations easily overlooked. In brief, it now has 
acquired the status of dogma. In science, a model is revised or aban-
doned when it fails to account adequately for all the data. A dogma, on 
the other hand, requires that discrepant data be forced to fi t the model 
or be excluded … ” 
 p. 131: “The biomedical approach to disease has been successful 
beyond all expectations, but at a cost …  concentration on the biomedi-
cal and exclusion of the psychosocial distorts perspectives and even 
interferes with patient care … ”  

  1980s    Gordon DR. Tenacious assumptions in Western medicine. In: Lock 
M, Gordon DR (eds).      Biomedicine Examined  .  Dordrecht: Kluwer Pub-
lishers, 1988, pp. 19–56.  
 p. 19: “While biomedicine has successfully created and hoarded a body 
of technical knowledge to call its own, its knowledge and practices draw 
upon a background of tacit understandings that extend far beyond med-
ical boundaries. The biological reductionism by which modern medicine 
is frequently characterized is more theoretical than actual; in its effects, 
biomedicine speaks beyond its explicit reductionist reference through the 
implicit ways that it teaches us to interpret ourselves, our world, and the 
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relationships between humans, nature, self, and society. It draws upon 
and projects  cosmology  (ways of ordering the world),  ontology  (assump-
tions about reality and being),  epistemology  (assumptions about 
knowledge and truth), understandings of  personhood, society, morality , 
and  religion  (what is sacred and profane) [all italics in the original]. 
Although biomedicine both constitutes and is constituted by society, 
this interdependency is nevertheless denied by biomedical theory and 
ideology which claim neutrality and universality.”
 Examples of assumptions analyzed [all italics in the original]: 
 p. 24: 1. “‘ Nature’ is Distinct from the  ‘ Supernatural’; Matter is Opposed 
to Spirit  …  Medicine exemplifi es materialism. ‘Real’ illness corresponds 
to the degree to which physical traces show up in the body …  
 p. 26: “ Atomism: The Part is Independent of and Primordial to the Whole  …  
That parts of nature are considered autonomous ‘things-in-themselves’ 
has three major consequences: (1) Relationships are derivative; the 
whole is determined by the sum of its parts, rather than the whole 
determining the parts; (2) Given that their identity if self-determined, 
the parts may be removed from their context without altering their 
identity. They may be ‘decontextualized.” (3) Relations between parts 
are ‘external,’ not ‘internal,’ since parts interact across their distinct 
boundaries …  Atomism of many sorts prevails in medicine: diseases are 
considered to have an identity separate from their specifi c hosts and are 
located and treated in the ‘atom’ of society–the individual, his/her body 
divided into parts and parts which are approached as autonomous 
units.” 
 p. 28: “ Nature is Autonomous from Society . The natural order is also 
separate from the social order …  To be sure, different social classes 
become sick more than others, and this can be explained by differences 
in personal hygiene or ‘lifestyle.’ Disease is essentially an individual 
problem and is systematically abstracts from a social context.” 
 p. 42: “The Non-Autonomy of Naturalism and Biomedicine …  we must 
consider whether the adamant and relatively successful denial of the 
social dimension in medicine and naturalism is not paradoxically the 
exact evidence of the power of social assumptions and practices. To 
sustain as tenable an ideal of the autonomous, cultureless man, when 
from our fi rst moments of life we exist in a social context, requires tre-
mendous cultural and social support. Biomedicine and naturalism 
provide much of it.”   (italics in original)

  1990s    Fee E, Krieger N. Understanding AIDS: historical interpretations 
and the limits of biomedical individualism.    Am J Public Health    1993; 
83:1477–1486.  
 p. 1481: “As several critics have argued, 20th-century biomedical 
models typically are reductionist; they put primacy on explanations of 
disease etiology that fall within the purview of medical intervention nar-
rowly construed, focus on disease mechanisms, and view social factors 
leading to disease as being secondary if not irrelevant. Proponents of 
such models may even consider emphasis on societal factors such as 
poverty or discrimination to be unscientifi c and polemical. Despite lip 
service to multifactorial etiology, they seek parsimonious biomedical 
explanations highlighting the role of one or a few proximate agents, 
and they generally assume that biomedical interventions, operating on 
biological mechanisms, will be suffi cient to control disease. 
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 The biomedical model is also premised on the ideology of individualism. 
Adopting the notion of the abstract individual from liberal political and 
economic theory, it considers individuals ‘free’ to “choose” health 
behaviors. It treats people as consumers who make free choices in the 
marketplace of products and behaviors, and it generally ignores the role 
of industry, agribusiness, and government in structuring the array of risk 
factors that individuals are supposed to avoid. There is little place for 
understanding how behaviors are related to social conditions and con-
straints or how communities shape individuals’ lives. From this 
perspective, populations and subgroups within populations-including 
“risk groups” consist merely of summed individuals who exist without 
culture or history. There is no acknowledgment of the fact that when 
“risk groups” succeed in identifying populations at risk of disease, it is 
because these risk groups typically overlap with real social groups pos-
sessing historically conditioned identities. 
 The problems with the biomedical model extend beyond its exclusive 
focus on biological and individual-level factors and concern fundamen-
tal issues of scientifi c objectivity and the production of scientifi c 
knowledge. The canons of scientifi c objectivity, as embraced by this 
model, tend to discount the views and experiences of patients, the 
“objects” of scientifi c research and medical practice. Only scientists and 
physicians are seen as possessing the expertise to defi ne disease and 
frame research questions …  Subjectivity and culture of the scientists 
and health care professionals as well as of their patients are deemed 
irrelevant to “truth”; scientifi c knowledge is held to be outside the 
bounds of social context.”  

    2000s    Lock M. The future is now: locating biomarkers for dementia. In: 
Burri RV, Dumit J (eds).    Biomedicine as Culture: Instrumental Practices, 
Technoscientifi c Knowledge, and New Modes of Life  .  New York: Rout-
ledge, 2007, pp. 61–85.  
 p. 61: “The molecular vision of life that predominated during the second 
half of the twentieth century, culminating recently in the mapping of 
the human genome, is grounded in a mechanistic biology, one primary 
objective of which is to enable the engineering of bodies and minds. 
This particular form of molecularization is deterministic, one assumption 
being that knowledge about specifi c genes makes possible reliable 
predictions about the occurrence of disease … ” 
 p. 65: “The majority of researchers working in molecular genetics today 
acknowledge that the environment and social variables play crucial roles 
in modifying organisms; even so, these variables are black-boxed in 
preference for an approach that remains resolutely concerned with 
interactions internal to the material body. Most modeling continues, 
therefore, to be reductionist and deliberately oversimplifi ed, but 
characterizations of this research as one of genetic determinism is no 
longer apt.”  
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 Biomedicine, however, did not “invent” a reductionist approach. Rather, this perspective 
was common to most natural and social sciences in the 1950s, when “biomedicine” 
emerged — and remains strong to this day (Lewontin et al.,   1984  ; Poovey,   1998  ; Ziman, 
  2000  ; Ross,   2003  ). 

 Key to defi ning a “reductionist” approach is the postulate that “the parts” explain “the 
whole” (Irvine et al.,   1979  ; Rose & Rose,   1980  ; Mayr,   1982  ; Lewontin et al.,   1984  ; Sayer, 
  1984  ; Gordon,   1988  ; Lawrence & Weisz,   1998  ; Poovey,   1998  ; Ziman,   2000  ; Lewontin, 
  2000  ; Gould,   2002  ; Ross,   2003  ; Grene & Depew,   2004  ; Turner,   2005  ). This premise is 
simultaneously ontological and epistemological, as it makes claims about both how the 
world works and how it can be known. At an abstract level, a reductionist approach holds 
that the properties of phenomena at a “higher level” can be “reduced” to — and hence be 
solely determined and explained by — phenomena at a “lower level.” Two corollaries are: 
(1 ) causal pathways run solely from the “lower” to “higher” levels, and ( 2 ) properties of “the 
whole” cannot not infl uence those of “the parts” of which it is composed. Translated into 
concrete terms, in the case of biomedicine, this reductionist premise holds that the features 
of a biological organism and its diseases (i.e., the “higher level”) can be fully explained by 
genetics and molecular biology (i.e., the “lower level”)  — and hence ultimately by chemistry 
and physics ( see  excerpt from Kornberg,   1997   in  Textbox     5–2   ). The operational implication 
is that research at the “lower levels” is not only essential but also  suffi cient  to explain the 
phenomena at “higher” levels. 

 The implications of a biomedical orientation to understanding disease is clearly elabo-
rated in the 1965 Woolridge Committee report, which argued that the NIH’s “broad mission 
of improvement of virtually all aspects of the Nation’s health requires NIH to concentrate 
most of its effort on basic research” (NIH Study Committee,   1965  , p. 2). The “simple and 
valid reason” offered to support this approach was that “life science is so complex, and 
what is known about fundamental biological processes is so little, that the ‘head-on’ attack 
today is frequently the slowest and most expensive path to the cure and prevention of 
disease” (NIH Study Committee,   1965  , p. 2). In a revealing metaphor, the report asserted 
(NIH Study Committee,   1965  , p. 79): 

 Research is a venture into the unknown and, therefore, a risk. There is no guarantee that any 
particular medical research will ever be of any economic benefi t to the community. When one 
fi nds a new biomedical fact, he is looking into the face of a newborn babe with no way of know-
ing whether the baby will grow up to be a pillar of the community or the town bum. The most 
likely possibility is usually that the new fact will turn out to be like a musician, adding a good 
deal of interest to the world but contributing no great wealth.   

 The premium thus was on basic knowledge; it was a secondary consideration, at best, if 
this knowledge was useful or if there might be “social and economic factors that make the 
full application of a new procedure extremely diffi cult or unfeasible” (NIH Study 
Committee,   1965  , p. 156). Instead, health research should focus on fundamental biological 
processes (the “parts”) to yield knowledge relevant for understanding and altering the 
course of disease in individuals (the “whole”) and hence society at large (an even bigger — 
or, more accurately, higher level — “whole”). 

 The equation of basic research with health research has remained a constant in the bio-
medical model. Enthusiasm for this approach is well-conveyed in a 1997 book titled  The
Future of Biomedical Research  (Barfi eld & Smith,   1997  ), in which the opening paragraph 
of the opening chapter by then director of the NIH, Harold E. Varmus stated (Varmus 
  1997  , p. 9): 
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 This is a wonderful time for the National Institutes of Health, probably the most exciting time 
ever in the history of biology, with the exploration of the blueprints of life, the genomes of many 
organisms, including man [ sic ]; studies of neuroscience that are linking behavior to genetics; 
and the appreciation of life’s images–from the three-dimensional structures of proteins and 
nucleic acids to pictures of organs that can be taken from outside the body.   

 To Varmus, the benefi ts of biomedical research were not simply the “ever-popular pros-
pects of living longer and living healthier,” or “saving costs through the prevention of ill-
ness or its complications or through cheaper treatment,” but also “the national esteem that 
comes from our discoveries and from our world leadership in the area of biomedical 
research” (Varmus,   1997  , p. 14). 

 In essence, then, the “biomedical model” is more than a mere “model.” It instead has a 
core set of interlinked ideas that underlie its approach to explaining disease occurrence ( see
Textbox     5–2   ). As I have previously noted (Krieger,   1994  ), it emphasizes biological deter-
minants of disease amenable to intervention through the health-care system, considers 
social determinants of disease to be at best secondary (if not irrelevant), and views popula-
tions simply as the sum of individuals and population patterns of disease as simply refl ec-
tive of individual cases. In this view, disease in populations is reduced to a question of 
disease in individuals, which in turn is reduced to a question of biological malfunctioning. 
This biologic substrate, divorced from its societal context, thus becomes the optimal locale 
for interventions, which chiefl y are medical in nature. 

 Expressing the premises of the biomedical perspective, and as delineated in  Table     5–1   , 
the key metaphor that animates the “biomedical model” is that of the body being a machine, 
one whose component parts are governed by the laws of physics and chemistry — and 
which, if malfunctioning, can be “fi xed” by using the appropriate technology. The opti-
mism of this approach was well-expressed in 1974, when the infl uential physician and 
essayist Dr. Lewis Thomas, then president of Memorial Sloan-Kettering Cancer Center, a 
leading biomedical research institution, declared (Thomas   1974  , p. 100): 

 My dogmas are as follows: I do not believe in the inevitability of disease. I concede the inevita-
bility of the risk of disease, but I cannot imagine any category of human disease that we are 
precluded, by nature, from thinking our way around …  Nature is inventive but not so inventive 
as to continue elaborating endless successions of new, impenetrable disease mechanisms. After 
we have learned enough to penetrate and control the mechanisms of today’s disease, I believe 
we will be automatically well-equipped to deal with whatever new ones turn up. I do not say this 
in any arrogance; it just seems reasonable …  I believe that the mechanisms of disease are quite 
open to intelligent intervention and reversal whenever we learn more about how they operate.    

 To understand disease is thus to understand disease mechanisms as they manifest bio-
logically to the point where it is possible to alter and block these mechanisms — this is the 
claim of biomedicine. 

 Thus, as intended, biomedicine and biomedical research has yielded prodigious knowl-
edge about basic biology, pathobiology, and clinical treatment (Thagard,   1999  ; Cambrosio 
& Keating,   2001  ; Sargent,   2005  ; Burri & Dumit,   2007  ; Bynum,   2008  ). As summarized in 
one of the fi rst major historical analyses of the NIH, published by Strickland in 1972 
(Strickland   1972  , pp. 240–241): 

 How close national medical research policy has brought us to the central goal of conquering 
disease is a more diffi cult matter to judge then whether a fi rst-rate biomedical science system has 



 

      Table 5–1.   Biomedical and Lifestyle Approaches to Analyzing Disease Distribution: 
Metaphors, Mechanisms, and Theoretical Assumptions Regarding Individualism 
and Reductionism  

   Framework    Metaphor    Mechanisms    Assumptions regarding 
individualism and 
reductionism   

 Biomedical 
model

 Body = machine = 
molecules governed by 
the laws of physics and 
chemistry

 Emphasis on molecular 
biology and disease 
mechanisms (endogenous 
processes of pathogenesis), 
with a focus on factors in 
biological pathways that 
can be clinically diagnosed 
(using relevant biological, 
chemical, or physical 
devices or procedures) 
and whose occurrence can 
be prevented, halted, or 
reversed through clinical 
treatment (e.g., vaccines, 
pharmacologic agents, 
surgery, etc.) 

 Individualistic: 
(a)  individuals defi ned by 
innate characteristics 
(b)  population = sum of 
individuals (with 
demarcations of 
populations established in 
relation to individual 
characteristics)
(c)  population rates = 
consequence of individual 
events within specifi ed 
population

 Reductionist: 
(a)  “parts” determine 
properties of the “whole,” 
hence “bottom-up” 
causation
(b)  studying the “parts” 
and their causal 
relationships is suffi cient 
to understand the “whole”      

 Lifestyle  Behavior = choice = 
fashion 

 Health behaviors = 
freely-chosen “risk factors” 
(e.g., involving diet, 
smoking, sleep, sex) that 
lead to exposures that are 
harmful or benefi cial to 
health, via pathways 
ultimately involving 
molecular biology and 
endogenous processes of 
pathogenesis

Web of 
causation:
biomedical + 
lifestyle

 Web (with no spider), 
with strands connecting 
“risk factors” 

 Biomedical  +  lifestyle, with 
emphasis on 
decontextualized “risk 
factors” most “proximate” 
to onset of pathogenesis 
(within the body)  
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been created. Yet no one has been known to dispute the broad statement of Dr. John A. Cooper, 
president of the Association of American Medical Colleges, that knowledge accumulated over a 
twenty-year period has “revolutionized the range of diagnostic, therapeutic and preventive capa-
bilities of medicine,” and has made it possible for physicians to offer more favorable prognoses 
to patients suffering from many diseases.   

 The early twenty-fi rst century appraisal of “NIH Successes,” offered on the NIH web-
site, concurs (Harden   2009c  ): 

 It is impossible to list all of the discoveries made by NIH-supported investigators. More 
than eighty Nobel prizes have been awarded for NIH-supported research. Five of these prizes 
were awarded to investigators in the NIH intramural programs. The in-house discoveries 
have included breaking the genetic code that governs all life processes, demonstrating how 
chemicals act to transmit electrical signals between nerve cells, and describing the relationship 
between the chemical composition of proteins and how they fold into biologically active confor-
mations. In turn, these basic research discoveries have led to greater understanding of genetically 
based diseases, to better antidepressants, and to drugs specially designed to target proteins 
involved in particular disease processes. Long-term research has dispelled preconceptions that 
morbidity and dementia are a normal part of the aging process. Some cancers have been cured 
and deaths from heart attack and stroke have been signifi cantly lowered. Research has also 
revealed that preventive strategies such as a balanced diet, an exercise program, and not smoking 
can reduce the need for therapeutic interventions and thus save money otherwise expended for 
health care.   

 As is evident, even benefi ts are cast solely in clinical terms. 
 Ultimately, perhaps the most profound confi rmation of the reductionist orientation 

of biomedicine as conceived in the twentieth century is, ironically, the challenges to its 
premises being raised in the twenty-fi rst century by its very successes: rapid new develop-
ments in epigenetics, “evo-devo” biology (linking evolutionary and developmental pro-
cesses), and systems biology (Keller,   2000  ; Keller,   2002  ; Kitano,   2002  ; van Speybroeck 
et al.,   2002  ; Noble,   2006  ; Lock,   2007  ; Systems Biology Institute,   2009  ; Institute for 
Systems Biology,   2009  ). Although beyond the scope of this chapter to review in any 
depth, common to these new fi elds of inquiry is their unseating of the “central dogma” that 
knowledge about DNA is suffi cient to understand (or “compute”) the organism, let alone 
disease. Tackling the genome in context, this work is prompting a profound shift away 
from the idea of DNA as the “master programmer” to a view instead whereby both the 
organism and environment are understood as interactively playing decisive roles in gene 
regulation and expression. Consequently, as stated in a 2002 review article in  Science
(Kitano   2002  , p. 1662): 

 To understand biology at the system level, we must examine the structure and dynamics of cel-
lular and organismal function, rather than the characteristics of isolated parts of a cell or 
organism. Properties of systems …  emerge as central issues, and understanding these properties 
may have an impact on the future of medicine.   

 Whether or not the new systems biology actually augurs the death-knell of biomedical 
reductionism, its explicit self-juxtaposition against the reductionist stance of prior research 
only serves to underscore the profound impact of such thinking on twentieth century bio-
medical research.     
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   “Lifestyle”: Methodological Individualism Meets Behavioral Sciences Meets 
Health Behaviors   

 Not that a reductionist orientation is unique to the natural or, even more specifi cally, bio-
medical sciences. During the twentieth century, a similar perspective increasingly held 
sway in the social sciences, especially in the behavioral sciences that emerged in the 
mid-twentieth century. Appearing under the rubric of “methodological individualism” 
(discussed below;  see  defi nitions in  Textbox     5–3   ) (Udehn,   2000  ; Picavet,   2001  ; Ross, 
  2003  ; Morgan,   2003  ; Bannister,   2003  ; Subramanian et al.,   2009  ), this orientation, like its 
biomedical counterpart, has infl uenced mid-to-late twentieth century epidemiologic think-
ing about disease distribution and its causes. It has done so two ways: fi rst, methodologi-
cally, and second, substantively, through its impact on the construct of “lifestyle.”  

Tenets of Twentieth Century Methodological Individualism — In Historical Context.
Akin to biological reductionism, methodological individualism  holds that societal phenomena 
are ultimately reducible to and explained by individual actions (Udehn,   2000  ; Picavet, 
  2001  ; Ross,   2003  ; Morgan,   2003  ; Bannister,   2003  ; Turner,   2005  ; Subramanian et al.,   2009  ). 
Thus, as stated in the International Encyclopedia of the Social and Behavioral Sciences
(Picavet,   2001  , p. 9751): “social phenomena are viewed as the aggregate results of indi-
vidual actions,” with the latter having “explanatory primacy in relation to …  society’s prop-
erties… ” ( see   Textbox     5–3   ). Or, as summarized in the  Oxford Dictionary of Sociology
(Scott & Marshall,   2005  , p. 298): “explanations of …  social phenomena …  must be formu-
lated as, or reducible to, the characteristics of individuals” ( see   Textbox     5–3   ). 

 Consequently, the appropriate unit of analysis for methodological individualism is the 
individual person: conceptually, analytically, and empirically. Also as in the biological sci-
ences, the contrast is to alternative “holistic” frameworks that posit: ( 1 ) characteristics of 
individual persons (the “parts”) are, in part, shaped by the society (i.e., the “whole”) to 
which they inherently belong, and ( 2 ) societies have characteristics irreducible to the indi-
vidual-level, some of which may affect individuals’ characteristics (Udehn,   2000  ; Picavet, 
  2001  ; Ross,   2003  ; Turner,   2005  ). A powerful irony is that in its original meaning, the term 
individual  referred to being “indivisible”  from the group of which it is a part  (Williams   1983  , 
pp. 161–165; see  etymologic explanation in  Textbox     5–3   ); the corollary is that recognition 
of “individuality” does not require embracing the philosophical stance of “individualism” 
that underlies methodological individualism (Williams,   1983  , pp. 161–165; Krieger,   2007  ; 
Subramanian et al.,   2009  ). 

 Debates over “individualism” vs “holism” within the social sciences during the mid-to-late 
twentieth century, although akin to those in the natural sciences, have differed in two ways. 
First, in contrast to the biomedical discourse — in which theoretical explicitness was more 
a hallmark of the critics than proponents — in the case of methodological individualism, 
proponents were as theoretically explicit as their opponents, refl ecting their shared disci-
plinary emphasis on social theory. Second, confl icts within the social sciences over these 
opposing ways of conceptualizing and investigating phenomena were more politically 
charged, given the manifestly social nature of the subject matter. As is well-recounted 
in the literature on changing ideas and ideologies in the social sciences in the post-World 
War II period (Ross,   2003  ; Morgan,   2003  ; Bannister,   2003  ), these academic disputes 
were deeply connected to larger geopolitical confl icts, most specifi cally the Cold War 
(Krieger,   2000  ; Isaac,   2007  ; Subramanian et al.,   2009  ). Framed in terms of political econ-
omy, the confl ict was between the “ruling ideas” of what was then referred to as “capitalism” 
(led by the United States and its Western allies) versus “communism” (based in the Union 
of Soviet Socialist Republics and joined by China in 1949). Cast in ideological terms, the 
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    Textbox 5–3.      Defi nitions of “Individualism,” “Methodological Individualism,” 
and “Lifestyle”     

   Oxford English Dictionary  
(OED,   2009  ) 

 Individualism: 
 1.   Self-centred feeling or conduct as a prin-
ciple; a mode of life in which the individual 
pursues his own ends or follows out his own 
ideas; free and independent individual action 
or thought; egoism. 
 2.   The social theory which advocates the 
free and independent action of the individ-
ual, as opposed to communistic methods of 
organization and state interference. Opposed 
to COLLECTIVISM and SOCIALISM. 
 3.    Metaph.  The doctrine that the individual 
is a self-determined whole, and that any 
larger whole is merely an aggregate of indi-
viduals, which, if they act upon each other 
at all do so only externally. 
 Lifestyle: 
 a.   A term originally used by Alfred Adler 
(1870–1937) to denote a person’s basic 
character as established early in childhood 
which governs his reactions and behaviour. 
 b.    gen.  A way or style of living. 
 ADDITIONS SERIES 1997 
 c.    attrib.  Of or relating to a particular way of 
living;  spec.  in  Marketing , designed to appeal 
to a consumer by depicting a product in the 
context of a particular lifestyle.  

 International Encyclopedia of the 
Social & Behavioral Sciences 
(Smelser & Baltes,   2001  ) 

  Methodological individualism (p. 9751; 
Picavet,   2001  )  :  …  the explanatory and mod-
eling strategies in which human individuals 
(with their motivations) and human actions 
(with their causes or reasons) are given a 
prominent role in explanations and models. 
Social phenomena are viewed as the aggre-
gate results of individual actions. Explanation 
thus proceeds from the parts to the whole: 
individual action has an explanatory primacy 
in relation to social facts, society’s proper-
ties, and observed macroregularities. 
  Lifestyle: (not defi ned)   

  Oxford Dictionary of Sociology  
(Scott & Marshall,   2005  ) 

  Individualism (pp. 297–298):  Broadly any 
set of ideas emphasizing the importance of 
the individual and the individual’s interests, 
the term is used to characterize a range of 
ideas, philosophies, and doctrines. 
  Methodological individualism (p. 298):  …  
refers to the position adopted by those who 
argue that, in studying society, sociologists 
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   must not only (inevitably) study individuals, 
but also that the explanations of the social 
phenomena they study — phenomena such 
as social classes, power, the educational 
system, or whatever — must be formulated 
as, or reducible to, the characteristics of 
individuals. This position stands in marked 
contrast to “methodological holism,” the 
theoretical principle that each social entity 
(group, institution, society) has a totality 
that is distinct, and cannot be understood 
by studying merely its individual compo-
nent elements. (An example would be Émile 
Durkheim’s claim that social facts can be 
studied and explained independently of the 
individual). The debate over methodologi-
cal individualism refl ects an underlying 
tension about the relation between the soci-
ety and the individual. This tension is, 
however, now more commonly analysed in 
terms of “structure” and “agency”; discus-
sions of methodological individualism as 
such are less common. 
  Lifestyle (p. 365):  A concept that refers to 
alternative ways of living, usually conspicuous 
through values and modes of consumption. 
Such differentials correspond to the concept 
of status groups identifi ed by Max Weber …  
More generally, and rather loosely, it refers to 
contrasting ways of life found among differ-
ent groups in society, such as the young, 
unemployed, or deviant.  

  New Keywords  (Bennet et al.,   2005  )   Individual (pp. 183–184; Parekh,     2005    ): 
Individual  comes from L  individuum , mean-
ing that which is indivisible or cannot be 
broken up further …  From the C17, how-
ever, a new and more atomizing conception 
of  the individual  emerges as a necessary sin-
gular entity … The modern conception of the 
person gave rise to two new words in the 
C19.  Individuality  refers to what distin-
guishes individuals and marks them out from 
others …   Individualism  refers to the view 
that individuals alone are the ultimate social 
reality …  Society is nothing more than its 
members and their pattern of relationship. 
  Lifestyle: (not defi ned)   

  Oxford Dictionary of Public Health  
(ODPH,   2004  ) 

   Individualism and methodological indi-
vidualism: (not defi ned)
 Lifestyle (Green & Potvin,   2004  ).  
p. 1: We use the term lifestyle to refer to any 
combination of specifi c practices and envi-
ronmental conditions refl ecting patterns of
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 living infl uenced by family and social history, 
culture, and socio-economic circumstances. 
 pp. 13–14: Lifestyle has emerged as a con-
cept in modern discourse to describe in 
shorthand what Madison Avenue advertis-
ing agencies call market segments — groups 
or types of people differentiated by a set of 
consumption and other living patterns 
related to their income, education, occupa-
tion, gender, residence, and geopolitical 
and ethnic identifi cation. This commercial-
ization of the term is not totally unrelated to 
the social science origins of the concept. In 
the health fi eld, however, the term has been 
used more variously. At one extreme, it 
describes discrete narrowly defi ned behav-
iour related to chronic diseases or health 
enhancement. This usage is associated with 
elements of individualism. At the other 
extreme,  lifestyle  is used to describe the total 
social milieu including the  psycho-socio-
economic environment  as well as personal 
health behaviors.  

 Annual Reviews: 
 Sociology, Public Health — defi nitions 
of lifestyle 

  Zablocki BD, Kanter RM. The differentia-
tion of life-styles.    Annu Rev Sociol    1976; 
2:269–298.  
 p. 270:  Life-style  has been a term much used 
but poorly defi ned in contemporary social 
science writings. It has been confused with 
subculture, social movement, and status 
group. An ultimate goal should be to provide 
a distinct and analytically useful defi nition of 
life-style in terms of shared values or tastes 
as refl ected primarily in consumption pat-
terns but applicable also to the evaluation of 
intangible and/or public goods. A life-style 
might be defi ned over a given collectivity 
to the extent that the members are similar 
to one another and different from others 
both in the distribution of their disposable 
incomes and the motivations that underlie 
such distributions. 
 p. 271: Life-style is to be distinguished from 
culture and subculture. A given life-style 
may be characteristic of a specifi c social 
class, status group, or subculture; but since 
life-style is defi ned solely in terms of shared 
preferences, it is possible and indeed is often 
the case that a life-style may be defi ned over 
a collectivity that otherwise lacks social and 
cultural identity …  Life-style is also to be dis-
tinguished from social class and social status, 
though it may stem from both. 
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 p. 280: The emergence of the countercul-
ture and life-style experimentation has taken 
place among people for whom occupational 
and economic role no longer provided a 
coherent set of values and for whom iden-
tity has come to be generated in the 
consumption rather than the production 
realm, and affl uence has permitted a choice 
of goods from which to make up a life-style 
package 
 Green LW, Kreuter MW. Health promo-
tion as a public health strategy for the 
1990s.  Annu Rev Public Health  1990; 
11:319–334. 
 p. 320: The debates surrounding these 
phrases often center on the sympathetic or 
pejorative uses of the word” lifestyle.” As a 
target for health promotion policy and pro-
grams, lifestyle refers, for some, to the 
consciously chosen, personal behavior of 
individuals as it may relate to health. Others 
interpret lifestyle as a composite expression 
of the social and cultural circumstances that 
condition and constrain behavior, in addi-
tion to the personal decisions the individual 
might make in choosing one behavior over 
another. Both uses the term acknowledge 
that lifestyle is a more enduring (some 
would say habitual)  pattern  of behavior than 
is often connoted by the term behavior 
or action. 
 p. 323: Countries adopting health promo-
tion as policy have directed it largely at 
primary prevention through modifi cation of 
lifestyle factors that account for the largest 
numbers of deaths. These factors include 
patterns of food consumption, the misuse of 
potentially harmful substances, sedentary 
modes of work and recreation, and reckless, 
violent, or abusive interaction with others. 
In various combinations, these lifestyle pat-
terns constitute the major risk.  

  A Dictionary of Epidemiology  
(Porta,   2008  ) 

 Individualism and methodological indi-
vidualism: (not defi ned) 
  Lifestyle (p. 143):  The set of habits and 
customs that is infl uenced, modifi ed, 
encouraged or constrained by the lifelong 
process of socialization. These habits and 
customs include use of substances such as 
alcohol, tobacco, tea, coffee; dietary habits; 
exercise, etc., which have important impli-
cations for health and are often the subject 
of epidemiological investigations.  
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former ostensibly gave primacy to the individual (and hence political and civil rights); the 
latter, to the collectivity (and hence social and economic rights); these societies’ actual 
observance and violation of these two sets of important rights is another story entirely 
(Wersky,   1988  ; Ross,   2003  ; Anderson,   2003  ; Isaac,   2007  ). 

 Within “the West,” the individualist approach not surprisingly became dominant. Its 
power lay not simply in what proponents considered to be the persuasiveness of its ideas 
but also because of the frank exercise of political power (Fried,   1997  ; Shrecker, 1998; 
Isaac,   2007  ). In the case of the United States, for example, the year 1950 marked not only 
the start of the Korean War but also the rise of Senator Joseph M. McCarthy and the House 
Un-American Activities Committee (Fried,   1997  ; Shrecker, 1998; Isaac,   2007  ). During 
what has come to be known as the McCarthy era (Shrecker, 1998; Isaac,   2007  ), U.S. aca-
demics who seriously or publicly questioned the individualistic assumptions associated 
with free-market ideology found themselves variously marginalized, denied funding, or 
fi red from their jobs (Schrecker,   1998  , pp. 404–407; Isaac,   2007  ), including in economics 
(Morgan,   2003  , pp. 296–297), sociology (Ross,   2003  , pp. 230–232), and medicine and 
public health (Brickman,   1994  ; Derickson,   1997  ). 

 Moreover, following McCarthy’s spurious claim in 1950 that “more than 500 of the 
50,000 listed in American Men of Science had been openly associated with Communist 
Fronts” and that “the American Association for the Advancement of Science was domi-
nated by a clique of fellow travelers” (Badash,   2000  , p. 62), even scientists whose topic 
of study lay well outside the “suspect” social or public health sciences — for example, who 
did research in the more pristine fi elds of physics or chemistry — had their funding, careers, 
and lives derailed by allegations of political subversion (Badash,   2000  ). So, too, were cer-
tain lines of research proposed in the late 1940s and 1950s sidelined, as a result of the 
alleged “left-wing” origin of their ideas (Rose & Rose,   1980  ; Wersky,   1988  ). One classic 
case concerns the rejection of the U.K. biologist C.H. Waddington’s (1905–1975) classic 
work, which he began in the 1940s, on what he called the  epigenetic landscape , a term he 
coined to convey how an organism’s biotic and abiotic context produced its phenotype by 
affecting gene expression (Waddington,   1940  ; Waddington,   1957  ; Waddington,   1975  ). 
Reclaimed if not “rediscovered” in the late twentieth century, Waddington’s innovative 
ideas about “epigenetics” is now a major topic of study in twenty-fi rst century biological 
research on context-dependent developmental biology (Gilbert,   2002  ; Goldberg et al., 
  2007  ). 

 The impact of these ideological battles, as noted by Ross, a leading historian of the social 
sciences, was felt not only in the United States but worldwide (Ross   2003  , p. 230): 

 As the strongest power to emerge from the war and a society that had escaped fascism and 
communism, the United States promoted its ideologies and cultural products around the world. 
United States government agencies, private foundations, universities and disciplinary organiza-
tions supported extensive exchange of social science faculty, students, and books. American 
models of social science were selectively imported into countries outside the Soviet sphere of 
infl uence, while the American model of graduate education that linked teaching and research 
was often emulated …

 According to Ross, the theories that came to predominate in the United States and that 
were exported elsewhere in “the 1950s climate of Cold War scientism and burgeoning 
professional practice” retained “a basis in individualistic, voluntarist premises,” whereby 
“[i]n line with the era’s theories, behavioral social science methodologically endowed indi-
viduals with autonomy, while substantively enmeshing them in a world of increasing social 
complexity” (Ross,   2003  , p. 231). These individualistically-oriented behavioral sciences 
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in turn shaped the development of still one more construct relevant to understanding the 
dominant mid-to-late twentieth century epidemiologic theories of disease distribution: that 
of “lifestyle.” 

Lifestyle: A Long Strange Journey From Sociological Concepts of “Choice” Within 
“Constraint” to Individualistic Health Behaviors.  From the vantage of early twenty-fi rst 
century epidemiology, it would be diffi cult to imagine a time when “lifestyle” would be 
absent from epidemiologic articles or considered anything but a self-evident idea. Yet, not 
only is lifestyle  a word whose meaning has changed considerably over the course of the 
twentieth century, but it is also a term effectively missing from the pre-1960 epidemiologic 
literature ( see   Table     5–2   ). Its current meanings in both the social and health sciences, dis-
cussed below ( see also   Textbox     5–3   ), refl ect the enduring impact of methodological indi-
vidualism on the rise of behavioral sciences in the mid-twentieth century (Sobel,   1981  ; 
Coreil et al.,   1985  ; O’Brien,   1995  ; Krieger,   2000  ; Krieger,   2001  ; Slater,   2005  ; Hansen & 
Easthope,   2007  ).  

 Use of the term  lifestyle  in the early twentieth century, if not its emergence, is often 
traced to the renowned sociologist Max Weber (1864–1920) (Sobel,   1981  ; Coreil et al., 
  1985  ; Abel & Cockerham,   1993  ; Bogenhold,   2001  ). In his pathbreaking essay on “Class, 
Status, and Party” (contained within his magnum opus,  Economy and Society , written 
around the time of World War I, shortly before his death, and published post-humously), 
Weber employed a term ( lebensfühurng ), which was fi rst translated into English in 1944 as 
“lifestyle” but which subsequently, and more accurately, has been retranslated to mean 
“conduct of life” (Abel & Cockerham,   1993  ; Cockerham et al.,   1997  ; Bogenhold,   2001  ; 
Swedberg,   2005  , pp. 150–151). As employed by Weber,  lebensfühurng  referred to the ways 
in which groups and individuals consciously decided how to conduct their lives (including 
ethically) within what he termed their economic “class” (Swedberg,   2005  , pp. 150–151). 
Weber added this latter stipulation because, in his view, “the possibility of status-specifi c 
life conduct is of course in part economically conditioned” (Swedberg,   2005  , pp. 150–151). 
To the extent “choice” was operative in Weber’s conceptualization of “lebensfühurng,” 
it was “choice” made within the constraints and options of the economic realities afforded 
by different types of occupations and their income levels. 

      Table 5–2.  Rise of Epidemiologic Literature Focused on “Lifestyle”: Articles Indexed in 
Pubmed,1960–2008

  Year  Number of articles indexed by terms and 
ratio compared to 1960–1969 

 Articles indexed by 
“lifestyle” also indexed 
by “epidemiology” ( % )  

  Lifestyle    Epidemiology AND lifestyle  

  N    ratio    N    ratio  

 1960–1969  25  (1.0)  1  (1.0)  4.0  

 1970–1979  2822  113  288  288  10.2  

 1980–1989  8479  339  1180  1180  13.9  

 1990–1999  17077  683  4953  4953  29.0  

 2000–2008  36432  1457  13260  13260  36.4  

Source : PubMed search Available at  http://www.ncbi.nlm.nih.gov/sites/entrez  (Accessed February 16, 2009).  

http://www.ncbi.nlm.nih.gov/sites/entrez
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 Weber, however, was not the only prominent scholar in the early twentieth century to 
employ the idea of “lifestyle.” Starting in the early 1930s, a different conception of “lifestyle” —
 termed  style of life  — was popularized by the psychologist Alfred Adler (1870–1937) (Adler, 
  1931   [  1962  ]; Coreil et al.,   1985  ). From his disciplinary stance, Adler redefi ned  style of life
to refer to how individuals, during their upbringing, developed “holistic” systems of emo-
tions, values, aspirations, behaviors, and ways of being in their bodies, which — consistent 
with his socialist views — he held to be infl uenced by the larger societal (including 
economic), and not just familial, context in which they lived their lives (Adler, 1931 [1962]; 
Coreil et al.,   1985  ). Arguing that each  style of life  had a “corresponding emotional and phys-
ical habitus” (Adler, 1931 [1962], p. 39), Adler rejected atomistic analysis of individuals’ 
particular behaviors and emotions. Instead, they needed to be interpreted coherently, in 
relation to a fuller ensemble of the style of life  that linked “the way the mind has interpreted 
its experiences, in the meaning it has given to life, and in the actions with which it has 
answered the impressions received from the body and the environment” (Adler, 1931 
[1962], p. 40). Thus, Adler, like Weber, held that the “whole” (i.e., the societal economic 
context) shaped (albeit did not fully determine) the  style of life  or  lifestyle  of the “part” 
(i.e., both group and individual behavior). 

 Commencing in the 1950s, however, with the rise of mass consumer culture and the 
advertising industry (Sobel,   1981  ), on the one hand, and methodological individualism 
in the behavioral sciences (Ross,   2003  ) on the other,  lifestyle  took on a new meaning. 
No longer conceptualized as a property of groups defi ned by their role in the economy 
(i.e., what they produced, materially), lifestyle devolved to being a characteristic of indi-
viduals, who could then be aggregated into distinctive groups based on their patterns 
of consumption (Zablocki & Kanter,   1976  ; Coreil et al.,   1985  ; Sobel,   1981  ; Tesh,   1988  ; 
Abel & Cockerham,   1993  ; O’Brien,   1995  ; Cockerham et al.,   1997  ; Slater,   2005  ; Scott & 
Marshall,   2005  ). Thus, core to the construct of lifestyle are, as stated in the 2005  Oxford 
Dictionary of Sociology , “values and modes of consumption” (Scott & Marshall,   2005  , 
p. 365). Premised on the notion of choice (as per the “tastes” and “preferences” of individu-
als as analyzed in micro-economics [Sobel,   1981  ]), lifestyle thus became equated with indi-
viduals’ behaviors and consumption patterns, as linked to their values and “sense of iden-
tity,” both viewed as independent from their occupations ( see   Textbox     5–3   ). In effect, as 
explicated in  Table     5–1   , the dominant metaphor for lifestyle analysis became that of 
“fashion” — and its central mechanism (whether for disease causation or any other outcome) 
was that of “consumer choice,” once again as informed by individualistic and reductionist 
assumptions.

 Consequently, when the lifestyle entered the public health and epidemiologic discourses 
in the mid-to-late twentieth century — with its fi rst appearance in  Index Medicus  as a medi-
cal subject heading (MeSH) occurring in 1972 (Coreil et al.,   1985  , p. 427), it did so imbued 
with its consumer-oriented individualistic meaning (Terris,   1980  ; Coreil et al.,   1985  ; Tesh, 
  1988  ; O’Brien,   1995  ; Hansen & Easthope,   2007  ). And once it appeared, it was rapidly 
adopted by epidemiologists, as revealed by the fast-rising number of articles indexed 
simultaneously by epidemiology  and  lifestyle  in PubMed (the NIH website for citing bio-
medical literature [PubMed]) (Table     5–2):  from one in 1960 through 1969 to 13,260 in 
2000 through 2008. This proportionate increase is more than 1000 times that of the corre-
sponding 12.7-fold increase in articles indexed just by the term  epidemiology  (from 42,605 
in 1960–1969 to 540,796 in 2000–2008) ( Table     5–2   ). Even more tellingly, between 1960 
and 2008, the proportion of articles in PubMed indexed by  lifestyle  (rising from 25 in 
1960–1969 to 36,432 in 2000–2008) that were also indexed by  epidemiology  shot up from 
4%  to 36 %  ( Table     5–2     ). 
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 As employed in the public health and epidemiologic literature, lifestyle accordingly has 
served as a term chiefl y deployed to describe health behaviors, premised on (Coreil et al 
  1985  , p. 428): 

…  the notion that personal habits are discrete and independently modifi able, and that individuals 
can voluntarily choose to alter such behaviors …  What seems especially paradoxical is that the 
catch-phrase for this atomistic perspective–“life style”–grew out of a scholarly tradition which 
gave primacy to context and meaning. Current discussions of life style and health largely ignore 
systemic infl uences, and instead focus almost exclusively on individual responsibility.   

 Since this evaluation of the meaning of lifestyle, written by Coreil et al. in 1985, a lively 
and expanding literature within both sociology and health promotion has both critiqued and 
elaborated the consumer-oriented version of lifestyle theories ( see   Textbox     5–3   ) (Coreil 
et al.,   1985  ; Green & Kreuter,   1990  ; Bunton et al.,   1995  ; Davison & Davey Smith,   1995  ; 
Green & Potvin,   2004  ; Hansen & Easthope,   2007  ; Slater,   2005  ). For example, refl ecting 
the term’s still contested meaning, in 2004 the  Oxford Dictionary of Public Health  entry on 
“Education, health promotion, and social and lifestyle determinants of health and disease” 
noted that (Green & Potvin   2004  , pp. 13–14): 

 Lifestyle has emerged as a concept in modern discourse to describe in shorthand what Madison 
Avenue advertising agencies call market segments …  In the health fi eld, however, the term has 
been used more variously. At one extreme, it describes discrete narrowly defi ned behaviour 
related to chronic diseases or health enhancement. This usage is associated with elements of 
individualism. At the other extreme, ‘lifestyle’ is used to describe the total social milieu including 
the ‘psycho-socio-economic environment’ as well as personal health behaviours.   

 In other words, the confl icted conceptual history of  lifestyle  has yet to be resolved. 
 Despite the ongoing controversy, however, the 2008 5th edition of  A Dictionary of 

Epidemiology  opted to defi ne  lifestyle  solely in relation to a “set of habits and customs” 
bearing the imprint of “the lifelong process of socialization”; the examples provided of 
such “habits and customs” tellingly referred only to “use of substances, such as alcohol, 
tobacco, tea, coffee; dietary habits; exercise, etc., which have important implication for 
health” (Porta,   2008  , p. 143) ( see   Textbox     5–3   ). Thus, entering the twenty-fi rst century, the 
dominant understanding of lifestyle  within epidemiology continues to hold that  lifestyle
equals individual “choice” equals “health behavior” equals individual’s exposure to “health 
behavior-related risk factors,” chiefl y involving smoking, alcohol, illicit drugs, food, exer-
cise, and sexual behaviors (Green & Potvin,   2004  ; Aldana,   2005  ; Hansen & Easthope, 
  2007  ; Porta,   2008  ; Gluckman & Hanson,   2008  ; Leonard,   2008  ).     

   The Spiderless Web of Causation: Biomedical  +  Lifestyle Conjoined   

 In light of the past half-century’s privileging of biomedical reductionism in the health sci-
ences and methodological individualism and individualistic lifestyle analysis in the social 
sciences, it should come as no surprise that the biomedical and lifestyle orientation have 
synergistically dominated epidemiologic theories of disease distribution in the mid-to-late 
twentieth century. Indeed, it would be astonishing if they had not done so. 

 Equally unsurprising, and paralleling the discussion of the biomedical model itself 
(Textbox     5–2   ), explication of the premises of biomedical and lifestyle approaches in 
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epidemiologic theorizing have been singularly absent in both twentieth century epidemio-
logic textbooks (as reviewed in Chapter 1) and the bulk of epidemiologic studies they have 
guided. Instead, analysis of their underlying assumptions has, as in the case of the bio-
medical model itself, been provided chiefl y by these frameworks’ critics (Crawford,   1977  ; 
Schnall,   1977  ; Navarro,   1977  ; Terris,   1980  ; Mishler,   1981  ; Waitzkin,   1981  ; Laurell,   1982  ; 
Tesh,   1988  ; Breilh,   1989  ; Breilh & Granda,   1989  ; de Almeida-Filho,   1992  ; Fee & Krieger, 
  1993  ; Krieger,   1994  ; Breilh,   1995  ; McMichael,   1995  ; Susser & Susser,   1996  ; McMichael, 
  1999  ; de Almeida-Filho,   2000  ; Krieger,   2000  ; Krieger,   2001  ; Krieger,   2008  ; Susser & 
Stein,   2009  ). 

 Nevertheless, the mainstream epidemiologic embrace, mid-twentieth century, of a jointly 
biomedical and lifestyle perspective was neither “unthinking” nor without its novelties. 
Instead, as discussed below, it represented a response to the increasing epidemiologic 
evidence — derived from population-based studies — that:  

   a.  few if any of the rising non-infectious diseases had readily apparent “single” causes 
akin to disease-specifi c “germs”;  

   b.  the actual dynamics and distribution of infectious diseases were driven by more than 
just properties of these “germs” (whether bacterial, viral, or something else); and  

   c.  for both types of the diseases, something about the characteristics of people had some-
thing to do with who was at risk of disease.     

 Thus, epidemiologists’ supplementation of a biomedical approach with lifestyle analysis 
can be seen an attempt to increase the scope of epidemiologic theorizing. 

 The specifi c path taken, however, was not inevitable, as revealed by the contending 
social epidemiologic theories of disease distribution discussed in the next two chapters. 
The ready acceptance and dominance of individualistic and reductionist biomedical and 
lifestyle thinking was nonetheless assured by not only the entrenched modes of thought in 
mid-to late twentieth century health and social sciences but also by who could be a card-
carrying epidemiologist in this era. 

 After all, prior to the 1970s, no matter what the country, people who obtained advanced 
degrees in epidemiology were, by academic preference (if not actual policy) either physi-
cians or else had prior training in related biomedical fi elds (Buck et al.,   1988  , pp. 978–985; 
Greenhouse,   2003  ). Considering the case of the United States, data compiled by the 
American Public Health Association and the U.S. Association of Schools of Public Health, 
for example, reveal that in 1962 to 1963, fully 90 %  of U.S. graduate students in epidemiol-
ogy had a prior medical degree (MD/DSS/DVM), and the remainder had “non-doctoral 
medical degrees or biological backgrounds–nurses, pharmacists, bacteriologists, biolo-
gists, etc.” (Magee,   1983  , p. 29). Moreover, the proportion with either prior medical degrees 
or a “biological background” still comprised about two-thirds of epidemiology graduate 
students well into the early 1980s (Magee,   1983  , pp. 30–31). The net effect was to imbue 
the fi eld’s leaders, well into the 1990s, with a common prior exposure to a biomedical 
orientation — and little, if any, training in the social sciences and its explicit discussion of 
(and debates over) methodological individualism. Sydenstricker’s   1933   plea that epidemi-
ologists and other health researchers get training in the social as well as biological sciences 
(see   Textbox 4–5  in Chapter 4) (Sydenstricker,   1933  , pp. 109–110) remained unheeded. 

Why Combine Biomedicine With Lifestyle Analysis? Epidemiology’s Mid-Twentieth 
Century Break From Mono-Causal Thinking.  The consolidation of a biomedical and life-
style perspective within mid-twentieth century epidemiologic thought accordingly repre-
sents what became the discipline’s ascendant approach to grappling with the complexities 
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of “multiple causation” (Gordon,   1950  ; Gordon,   1952  ; Dubos & Dubos,   1952  ; Gordon, 
  1953  ; Galdston,   1954  ; Morris,   1957  ; Dubos,   1959  ). As succinctly expressed in the title of 
a 1954 volume, it was time to move  Beyond the Germ Theory  (Galdston,   1954  ). 

 To advance their research on “multiple causation,” epidemiologists in the 1950s both 
drew on existing ideas and developed new ones. Thus, on the one hand, they continued to 
expand the early twentieth century critique of “germ theory” by elaborating on how the 
occurrence of disease simultaneously depended on characteristics of what they then termed 
the agent ,  host , and  environment  (Gordon,   1950  ; Gordon,   1953  ). Prompted by their fi ndings 
that many of these newly identifi ed exposures increased risk but were themselves neither 
necessary nor suffi cient to cause the occurrence of disease (Dawber et al.,   1951  ; Morris, 
  1957  ; Dawber et al.,   1959  ), epidemiologists were concomitantly also integral to advancing 
the still relatively novel ideas that not only could a given disease be caused by multiple 
agents  or  factors  but also that a probabalistic — and not deterministic — orientation to under-
standing risk was required. 

 To express, conceptually, the idea of a non-necessary, non-suffi cient, yet still important 
contributing cause, in 1961 investigators affi liated with the famous Framingham study on 
coronary heart disease — one of the world’s fi rst large population-based longitudinal epide-
miologic cohort studies designed expressly to study multiple causes of disease — coined the 
term risk factor , (Dawber et al.,   1951  ; Kannel et al.,   1961  ; Rothstein,   2008  ; Framingham 
Heart Study,   2009  ). The fi rst use of this phrase appeared in the following paragraph (italics 
added), in a paper titled: “Factors of Risk in Development of Coronary Heart Disease — 
Six-Year Follow-up Experience: the Framingham Study” (Kannel et al.,   1961  , p. 47): 

 It thus appears that, in assessing the contribution to risk of developing CHD, of the three factors 
under consideration, hypertension represents a greater risk factor  for women than for men, 
whereas for serum cholesterol levels the converse is true, cholesterol contributing only slightly 
to the increased risk among women. but very signifi cantly increasing risk among men. Combi-
nations of the three risk factors  under consideration appear to augment further the risk of 
subsequent development of coronary heart disease. (italics added) 

 Within 3 years, the phrase secured its fi rst-ever use in the title of a scientifi c study: “Risk 
Factors in Coronary Heart Disease: an Evaluation of Several Serum Lipids as Predictors of 
Coronary Heart Disease: the Framingham Study” (Kannel et al.,   1964  ). As increasingly 
recognized in contemporary literature on causal inference, the epidemiologic shift to a 
“risk factor” orientation constituted a decisive break with purely deterministic accounts of 
causation — a shift impelled by the epidemiologic fi ndings themselves (Susser,   1973  ; 
Thagard,   1999  ; Russo & Williamson,   2007  ; Brandt,   2007  , pp. 131–157; Rothstein,   2008  ). 

 Contributing to epidemiologists’ adoption of a “multiple cause” orientation (Morris, 
  1957  ; Taylor & Knowelden,   1957  ) was not, however, solely its conceptual plausibility: it 
also gained traction because, starting in the 1950s, it became technically more feasible to 
test “multifactorial” hypotheses (Susser,   1985  ; Krieger,   1994  ; Susser & Stein,   2009  ). 
Enabling this empirical advance was the advent of the computer age, whereby computers 
could both store large amounts of data and conduct “multivariate” analyses (Susser,   1985  ; 
Skeet,   1987  ). The fi rst massive civilian demonstration of this new possibility involved the 
1950 U.S. Census and employed the ENIAC computer, which had been built in the 1940s 
at the request of the U.S. War Department in World War II to compute missile trajectories 
(Anderson,   1988  ). In 1954, the computer language FORTRAN was developed, with the 
fi rst introductory programmer manual published in 1957 (McJones,   2008  ); by the end of 
the decade, the potential of computers for epidemiologic analysis was clearly understood 
(Susser,   1985  ; Skeet,   1987  ; Krieger,   1994  ). 
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1960: Emergence of the Epidemiologic “Web of Causation.”  Although nothing about 
the idea of “multiple causes” inherently required adhering to a biomedical and lifestyle 
orientation to analyzing disease causation and distribution (Chapter 6 describes markedly 
different approaches to grappling with “multiple causation” also advanced in the 1950s and 
thereafter, making clear alternatives were possible), this nonetheless occurred, precisely 
because of the overall dominance of biomedicine and methodological individualism. 
Cogently capturing its infl uence is the powerful metaphor and model of the “web of causa-
tion,” introduced in 1960 in the fi rst formal — and highly infl uential — epidemiologic text-
book ever published in the United States (or anywhere):  Epidemiologic Methods , by Brian 
MacMahon, Thomas F. Pugh, and Johannes Ipsen (Figure 5–1a   ; MacMahon et al.,   1960  ). 
Widely adopted to orient epidemiologic research on the multifactorial etiology of disease 
(Stallones,   1980  ; Susser,   1985  ; Greenland, 1987; Buck et al.,   1988  , pp. 149–153; Krieger, 
  1994  ), the “web of causation” still appears in twenty-fi rst century epidemiologic textbooks 
(e.g., Friedman   2004  ) published nearly 45 years later (Figure    5–1b   ).  

 As I have discussed previously (Krieger,   1994  ), MacMahon et al. intended their “web” 
to counter the then still-pervasive tendency of epidemiologists to think in terms of single 
agents causing discrete diseases via simple causal chains. Inviting epidemiologists to 
embrace a more sophisticated view of causality, conceptually their metaphor evoked the 
powerful image of a spider’s web, an elegantly linked network of delicate strands, the mul-
tiple intersections representing specifi c risk factors or outcomes, and the strands symbol-
izing diverse causal pathways. 
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     Figure 5–1a.    The “web of causation” as introduced in the 1960 textbook  Epidemiologic 
Methods,  by MacMahon et al. (p. 18) (MacMahon et al.,   1960  , reprinted with permission from 
Lippincott, Williams, & Wilkins). 



 

  Figure 5–1b.   As presented in the 2004 5 th  edition of  Primer of Epidemiology , by Friedman (p. 4) (Friedman,   2004  , reprinted with permission from McGraw-Hill) 

Natural selection of
metabolic adaptation

to starvation

Hereditary
factors

Dietary excesses in
saturated fat, cholesterol

calories, salt

Social
pressures

Obesity
Personality and
emotional stress

Industrial
society

Cigarette
smoking

Lack of
excerise

Inadequate intake of
certain vitamins

High
homocysteine

level

Injury and
inflammation

of arterial lining

Thrombotic
tendency

Deficiency in
collateral
circulation

Myocardial
infarction

Coronary
occlusion

Myocardial
susceptibility

Significant
coronary

atherosclerosis

Coronary artery
distribution

Diabetes or
carbohydrate
intolerance

High LDL or low
HDL cholesterol

Hypertension
Increased

catecholamines



 

Contemporary Mainstream Epidemiologic Theory  153

 Yet, woven into the very fabric of their “web” was its biomedical and lifestyle orienta-
tion. It was, by design, a “spiderless” web (Krieger,   1994  ). Deliberately unmoored from any 
discussion of what its strands included and excluded, MacMahon et al.’s web prioritized, 
from an etiologic standpoint, those factors closest to the onset of pathologic processes 
within the body, and, from a preventive standpoint, those strategies geared to cutting strands 
rather than attempting to identify and alter the source(s) of the web. Ignoring dimensions 
of both societal and historical context, and of time and place in the lives of individuals and 
populations, the web sans “spider” offered no ability to distinguish between factors that, in 
the trenchant formulation offered by the emininent UK epidemiologist Geoffrey Rose 
(1926–1993) (Rose,   1985  ; Rose,   1992  ) determined the occurrence of cases (chiefl y with 
reference to disease mechanisms) versus determined population rates of disease. 
Unaddressed was why, given the identifi ed constellation of risk factors, would the inci-
dence (or prevalence) differ by social group and change over time? Instead, as noted by 
other critics (Tesh,   1988  ; Breilh,   1988  ), the web chiefl y drew attention to static individual-
level exposures and treated the individual-level parts as suffi cient for explaining not only 
disease occurrence but also disease distribution in the whole. 

 Specifi cally, the “web” diagrammed by MacMahon et al. displayed “some components” 
of the relationship between two etiologically distinct diseases, syphilis and hepatitis, whose 
“causal chains” had no inherent reason to intersect ( Figure     5–1a   ). Asserting that “the 
whole genealogy might be thought of more appropriately as a web, which in its complexity 
and origins lies quite beyond our understanding” (MacMahon et al.,   1960  , p. 18), they prof-
fered a picture that simultaneously detailed how the hepatitis virus might get into syringe 
needles used to treat syphilis patients (in part by faulty behaviors), thereby producing 
an outbreak of jaundice (icterus), and yet left to the reader’s imagination (as indicated by 
the suggestive dots trailing off the edge of the page) the determinants of other factors — 
including the “economic status of patients,” “human frailty,” the “public provision of treat-
ment facilities,” the “occurrence of syphilis,” and “knowledge of therapy”. 

 At no point did MacMahon et al. explain why they selected the components that appear 
in their web and left others out, nor did they offer any specifi c advice as to how others might 
elucidate the elements of other “webs.” Instead, urging epidemiologists to abandon “seman-
tic exercises aimed at hierarchic classifi cation of causes” (MacMahon et al.,   1960  , p. 20), 
they in essence employed a type of weighting that leveled all distinctions (Breilh,   1988  ; 
Tesh,   1988  ; Krieger,   1994  ). Thus, in their web, “treatment in clinics” and the “economy” 
occupied the same level and rated the same kind of “box” as “injection of foreign serum” and 
“epidemic hepatitis in community” ( Figure     5–1   ). Recommending a focus on the “neces-
sary” (albeit rarely suffi cient) causes most amenable to “practical” interventions and near-
est (in terms of the web’s confi guration) to the specifi ed outcome, MacMahon et al. argued 
that “to effect preventive measures, it is not necessary to understand causal mechanisms in 
their entirety,” because “[e]ven knowledge of one small component may allow some degree 
of prevention,” because “wherever the chain is broken the disease will be prevented” 
(MacMahon et al.,   1960  , p. 18). 

 Thus, in keeping with its underlying biomedical and lifestyle orientation, MacMahon 
et al.’s web focused on those risk factors most “proximate” to the “outcome” under inves-
tigation, and these in turn typically translated to the “direct” biologic causes of disease in 
individuals and/or to lifestyles and other risk factors that allegedly could be addressed at 
the individual level through education or medical intervention (Krieger,   1994  ). Concerned 
more with elucidating disease mechanisms than explanations for disease distribution, the 
web offered no guidance for conceptualizing broader societal determinants of population 
distributions of health and health inequities. 
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The Web Post-1960: Still Spinning.  The endurance of the “web of causation” and its 
individualistic, biomedical, and lifestyle approach is underscored by a review article on 
environmental carcinogenesis, co-authored by MacMahon 20 years later (in 1980), that 
appeared in the second volume of the authoritative and then new journal  Epidemiologic 
Reviews  (Maclure & MacMahon,   1980  ). Biomedically defi ning the “environment” as “any 
infl uence other than that of the genetic material inherited from an individual’s parents” 
(p. 19), the article additionally brought in a lifestyle perspective, whereby it “distinguished 
two basic categories of environmental agents; consumables, exposure to which is deliber-
ate, and contaminants, exposure to which is inadvertent” (p. 21). Included among the 
former were “tobacco, alcoholic beverages, food, drugs, and cosmetics”; among the latter, 
“exposures in the workplace, pollutants outside the workplace, biologic contaminants, and 
radiation” (p. 21). 

 Inherent in the article’s conceptualization of “environmental agents” thus were the 
twin biomedical and lifestyles premises that: ( 1 ) only individual-level decisions affected 
likelihood of exposure to the “consumables,” and ( 2 ) exposure to “contaminants” was 
“inadvertent.” Rendering these premises debatable, if not dubious, however, was then 
extant evidence that: ( 1 ) exposure to “consumables” was not necessarily “deliberate” or via 
“free choice” (e.g., already by the early 1970s scientifi c and public support led to laws 
banning exposure to secondhand cigarette smoke [Brandt,   2007  , pp. 286–289]) and 
(2 ) exposure to “contaminants” was often not at all “inadvertent” (as demonstrated in 
1970 by the establishment of both the U.S. Environmental Protection Agency and the 
Occupational Safety and Health Administration, created to address well-recognized prob-
lems posed by corporate opposition to, and willful neglect of, environmental and occupa-
tional safety regulations and standards [Berman,   1978  ; Markowitz & Rosner,   2002  ; Collins, 
2006; Robbins & Landrigan,   2007  ]). The continued persistence of such biomedical and 
lifestyle approaches to analyzing disease risk, however, despite powerfully contradictory 
evidence, speaks to these frameworks enduring conceptual infl uence (if not ideological 
appeal).

 The same biomedical and lifestyle emphasis is likewise visible in the 2004 “web of causa-
tion for myocardial infarction” ( Figure     5–1b   ) appearing in the 5th edition of Friedman’s 
Primer of Epidemiology  (Friedman,   2004  , p. 4). In the depicted web, 20 of the 23 boxes refer 
to discrete factors either measured within individuals’ bodies (e.g., “hereditary factors,” “obe-
sity,” “high HDL [high-density lipoprotein] or low HDL cholesterol,” “coronary occlusion”) 
or else involving individuals’ health behaviors (e.g., “lack of exercise,” “cigarette smoking”). 
Among the three exceptions, one refers to evolutionary processes (“natural selection of 
metabolic adaptation to starvation”) and two to extremely broad nonspecifi c social “factors” 
(“industrial society,” “social pressures”). As indicated by this twenty-fi rst century example, 
the web endures — and continues to be used chiefl y to array diverse individual-level risk 
factors identifi ed by biomedical and lifestyle hypotheses and does so with scant attention 
to the larger societal and ecologic context in which these exposures are produced and dis-
tributed, let alone whether the depicted factors are suffi cient to explain extant and changing 
population distribution of disease. 

Contributions of Biomedical and Lifestyle Approaches on Epidemiology: Clear-Cut 
and Contested.  Throughout the mid-twentieth to early twenty-fi rst centuries, epidemio-
logical research premised on a biomedical and lifestyle orientation has, like biomedical 
research more generally, generated enormous and valuable knowledge about specifi c fac-
tors linked to increased — and sometimes decreased — risk of disease (Ward & Warren, 
  2007  ). In doing so, this epidemiologic research has made important and unique contribu-
tions to the understanding of — and testing hypotheses about — mechanisms of disease cau-
sation. For example, continuing in the tradition of the Framingham Study, epidemiologic 
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investigations, using apt comparison groups, have confi rmed the importance of key factors 
implicated in cardiovascular disease, especially in relation to serum cholesterol, blood 
pressure, smoking, overweight and obesity, insulin resistance, adverse diets, and physical 
inactivity (a.k.a. “sedentary lifestyles”) (Labarthe,   1998  , pp. 17–26; Marmot & Elliott, 
  2005  ; Greenlund et al.,   2007  ). Epidemiologic research on specifi c “risk factors” has like-
wise been instrumental to tracing the diverse and many adverse health outcomes attribut-
able to specifi c exposures — for example, smoking (U.S. Department of Health and Human 
Services, Surgeon General’s Reports on Smoking and Tobacco Use [1964–2006]; Brandt, 
  2007  ) and lead (Lansdown & Yule,   1986  ; ATSDR, 2007), to give but two well-documented 
and well-rehearsed examples. 

 Nevertheless, as also recognized in the fi eld, not all biomedical- and lifestyle-oriented 
epidemiologic research on discrete risk factors has panned out, even on its own terms. 
Illustrating this point is the now well-known example of beta-carotene and the chemopre-
vention of lung cancer (Omenn,   1998  ; Forman et al.,   2004  ; Nestle & Dixon,   2004  ). Building 
on a trend of nutritional research that took off during the 1950s, focused on specifi c nutri-
ents as risk factors for common chronic diseases (as opposed diseases resulting from patho-
logic defi ciencies of essential nutrients, such as beri-beri, kawashikor, or pellagra) 
(Greenwald et al.,   1986  ; Graham,   1983  ; Willett,   2000  ; Forman et al.,   2004  ), research sug-
gested that higher levels of beta-carotene were protective against cancer (Greenwald et al., 
  1986  ; Omen,   1998  ; Forman et al.,   2004  ). Support for this hypothesis was drawn from not 
only observational studies showing reduced risk of epithelial cancers among persons whose 
diets were rich in fruits and vegetables and who had elevated blood levels of beta-carotene 
but also animal studies and analysis of the chemistry and pharmacology of beta-carotene 
(Greenwald et al.,   1986  ; Omenn,   1998  ; Forman et al.,   2004  ). Based on this evidence, 
a famous 1981 review in  Nature  published by the epidemiologists Richard Peto (b. 1943), 
Sir Richard Doll (1912–2005), and co-authors, urged conduct of randomized clinical trials, 
which previously had not been done for nutritional supplements (Peto et al.,   1981  ). Their 
argument? “[T]he possibility of discovering anticancer substances that can be prescribed 
rather than carcinogens that must be proscribed is attractive, for more people may be will-
ing to accept prescription than proscription” (Peto et al.,   1981  , p. 201) — a quintessentially 
biomedical and lifestyle-oriented recommendation. 

 When the trials, however, revealed increased risk of not only cancer but also overall 
mortality among participants who had received the higher doses of beta-carotene, the 
resulting debates about the unexpected results were not only methodological but also sub-
stantive. Thus, above and beyond the many important methodological disputes about study 
design, including the respective strengths and limitations of observational versus experi-
mental studies, the timing and size of the dose, and the problems posed by confounding and 
selection bias (Omenn,   1998  ; Forman et al.,   2004  ), more basic questions were raised about 
the underlying reductionist premises of the initial hypothesis. Challenging the biomedical 
and lifestyle emphasis on isolated dietary supplements as pharmacologic agents that could 
be easily prescribed, these latter critiques called for renewed attention to people’s real and 
complex diets in societal and cultural context (Omenn,   1998  ; Forman et al.,   2004  ). Far 
from resolved, these different views are still in active debate in the nutritional literature 
today. At issue is whether epidemiologic research on nutrition should continue with a bio-
medical focus on single nutrients or supplements versus expanding the agenda to consider 
not only the heterogeneous biochemical composition of the food but also the economics 
and politics of food production, distribution, advertising, availability, and affordability 
(Kumanyika,   2000  ; Nestle & Dixon,   2004  ; Nestle,   2007  ; Garrety,   2007  ; Pollan,   2008  ). 

Twenty-First Century Extensions of Biomedical and Lifestyle Approaches: “Gene–
Environment Interaction,” “Evolutionary Medicine,” and the “Developmental Origins 
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of Health and Disease”.  As might be expected, the dominance of biomedical and lifestyle 
thinking in twenty-fi rst century epidemiology remains strong. Three contemporary self-
designated strands of theorizing that heavily bear their imprint are ( see   Textbox     5–4   ):  

   1.  the widespread and highly infl uential “gene–environment interaction” (GEI) model 
(Wilson,   2002  ; Shostak,   2003  ; Maniolo et al.,   2006  ; Vineis & Kriebel,   2006  ; Costa & 
Eaton,   2006  ; NIH/GEI,   2009  ), including as applied to epigenetic epidemiology 
(Jablonka,   2004  ; Waterland & Michaels,   2007  ; Sinclair et al.,   2007  ; Foley et al., 
  2009  );  

   2.  the emerging perspective of “evolutionary medicine” (Eaton et al.,   1988  ; Lappé,   1994  ; 
Nesse & Williams,   1994  ; Trevanthan et al.,   1999  ; Stearns,   1999  ; Trevanthan,   2007  ; 
Trevanthan et al.,   2007  ; Gluckman & Hanson,   2008  ; Stearns & Koella,   2008  ; Nesse, 
  2008  ); and  

   3.  the increasingly ubiquitous “developmental origins of health and disease” (DOHaD) 
paradigm, emphasizing the importance of fetal programming to adult disease (Barker, 
  1986  ; Barker et al.,   1989  ; Barker,   2004  ; Wintour & Owens,   2006  ; Gluckman & 
Hanson,   2006  ; Barker,   2007  ; Gluckman et al.,   2007  ; Sinclair et al.,   2007  ).      

 It is not my intent to review any of these three perspectives in depth; rather, the objective 
is to clarify how each continues to reveal the dominance of biomedical and lifestyle thinking 
in epidemiology while still cloaking key assumptions of these two underlying frameworks. 

 For both GEI and DOHaD, the research typically accords detailed attention to postulated 
mechanisms involving genes and other subcellular factors in the causal pathway to patho-
genesis, with the latter focused especially on the impact of exposures occurring during the 
prenatal period ( see   Textbox     5–4   ) (Campbell,   1996  ; Wilson,   2002  , pp. 2, 14; Shostak, 
  2003  ; Barker,   2004  ; Vineis,   2004  ; Corella & Ordovas,   2005  ; Hernandez & Blaser,   2006  ; 
Gluckman & Hanson,   2006  ; Sinclair et al.,   2007  ; Wintour & Owens,   2006  ; Costa & Eaton, 
  2006  ; Barker,   2007  ; Gluckman et al.,   2007  ). Moreover, like the “web of causation,” both 
GEI and DOHaD offer scant theorizing about the nature of the “environment” and instead 
conceptualize it chiefl y as anything that is not the “gene” or the “organism.” The kinds of 
environmental “exposures” deemed to be relevant in turn are those that can be measured 
within individual bodies, with the entry of these factors into people’s bodies deemed a 
consequence chiefl y of people’s diet and “lifestyle” and, to a lesser extent, exposure to 
other exogenous chemicals. Thus, in a 2002 Institute of Medicine report on  Cancer and the 
Environment: Gene-Environment Interactions  (Wilson,   2002  ), “environmental exposures” 
were “broadly defi ned here to include lifestyle factors, such as smoking, nutrition, and 
reproductive variables” (Fraumeni,   2002  , p. 14). Similarly, a 2007 DOHaD review article 
defi ned the “environment” as that within which the organism “fi nds itself” and posited that 
“lifestyle disease in the human then occurs when the individual lives in an environment 
beyond their forecasted and induced physiological homeostatic range” (Gluckman et al., 
  2007  ). The imprint of biomedical and lifestyle theorizing is clear. 

 Similarly, a major theme in evolutionary medicine concerns the postulated “mismatch” 
between our biological bodies, held to have evolved to be adapted to Paleolithic “environ-
mental” conditions and our modern “lifestyles” (Eaton et al.,   1988  ; Nesse & Williams, 
  1994  ; Trevanthan,   2007  ; Trevanthan et al.,   2007  ; Gluckman et al.,   2007  ; Gluckman & 
Hanson,   2008  ; Stearns & Koella,   2008  ; Nesse,   2008  ). Extending the temporal frame 
to encompass a deeper sense of evolutionary time, as relevant to processes of selection, 
development, and adaptation, the primary thesis, referred to in a 1988 review article as 
“Stone Agers in the Fast Lane” (Eaton et al.,   1988  ), is that chronic illnesses arise from the 
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    Textbox 5–4.     Biomedical and Lifestyle Infl uences in the Twenty-First Century: 
The “Gene–Environment Interaction (GEI),” “Evolutionary 
Medicine,” and “Developmental Origins of Health and Disease” 
(DOHaD) Frameworks    

  “Gene–Environment 
Interaction” (GEI): 
  characterized by specifi city about 
genes, an emphasis on lifestyle, 
and a broad, non-analytic defi ni-
tion of the “environment” as 
anything that is not a gene …   

   Fraumeni JF Jr. Genes and the environment in 
cancer etiology. In: Wilson SH, Institute of 
Medicine (U.S.) Roundtable on Environmen-
tal Health Sciences, Research, and Medicine, 
Institute of Medicine (U.S.), Board on Health 
Sciences Policy.   Cancer and the Environment: 
Gene-Environment Interaction  . Washington, 
DC: National Academy of Science Press, 2002, 
pp. 14–24. 
 p. 14: “For some time, the epidemiologic evi-
dence has suggested that the bulk of cancer in 
the population is related to environmental expo-
sures, which are broadly defi ned here to include 
lifestyle factors, such as smoking, nutrition, and 
reproductive variables. Although genetic mecha-
nisms are fundamental to the development and 
progression of all forms of cancer, the actual role 
of inherited susceptibility as an etiologic factor 
has been very diffi cult to assess. The causes of 
cancer in the population can be assigned to one 
of four broad categories: (1) inherited susceptibil-
ity alone; (2) environment alone; (3) interactions 
between genes and the environment; or (4) a 
‘spontaneous’ category of tumors that may arise 
randomly from the play of chance.’”  

 Corella D, Ordovas JM. Integration of environ-
ment and disease into “omics” analysis.   Curr 
Opinion Molecular Therapeutics   2005; 7:569–576. 
 p. 570: “In the global framework of gene-
environment interactions there are three relevant 
aspects that need careful defi nition for their suc-
cessful integration into omics research; these are 
phenotype, genotype, and environment … . the 
environment is broadly defi ned to include all 
non-genetic factors, therefore, infectious, chemi-
cal, physical, nutritional, behavioral and social 
factors …  Once scientists add the real world (envi-
ronment) into the omics equation to solve the 
problem of complex diseases, the results from 
genomics, transcriptomics, proteomics, metabo-
lomics and other omics will acquire the external 
validity needed to achieve practical solutions.” 
p. 571: “A complete mechanistic study of the 
environment-gene interactions in human disease 
is not yet technically possible. However, this is the 
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 time to develop disease-specifi c environment-gene 
interaction models for future research. In the absence 
of such specifi c models, it is useful to remember the 
pragmatic general gene-environment interaction 
model proposed by Laframboise in the 1970s for 
public health policies. According to Laframboise, 
the interactive factors that infl uence health and 
disease, names “determinants of health,” could be 
arranged into four major groups: human biology, 
lifestyle, environment and healthcare systems. 
Human biology (genetic inheritance) identifi ed 
all aspects of health (physical and mental) devel-
oped within the human body as a result of organic 
make-up. Lifestyle included “the aggregation of 
personal decisions, over which the individual has 
control” (e.g., tobacco smoking, physical activity, 
dietary intake, consumption of alcohol and other 
non-prescribed drugs). Environment referred to 
“all matters related to health external to the 
human body and over which the individual has 
little or no control,” and included the physical 
(e.g., air pollution, ionizing radiations, water con-
tamination, electromagnetic fi elds, temperature, 
microorganisms and chemicals) and social envi-
ronments. Finally, the healthcare organization 
included the quantity, quality, arrangement, nature 
and relationship of people and resources in the 
provision of healthcare (e.g., health technology, 
specialized units, diagnostics and treatments that 
include drugs prescribed by the physician).”  

 “Evolutionary Medicine”: 
  characterized by specifi city about 
genes and genetic selection and 
adaptation, an emphasis on life-
style, and a broad, non-analytic 
defi nition of the “environment” 
as anything that is not a gene …   

 Eaton S, Konner M, Shotak M. Stone Agers in 
the fast lane: chronic degenerative diseases 
in evolutionary perspective.   Am J Med   1988; 
84:739–749. 
 p. 739: From a genetic standpoint, humans living 
today are Stone Age hunter-gatherers displaced 
through time to a world that differs from that 
for which our genetic constitution was selected. 
Unlike evolutionary maladaptation, our current 
discordance has little effect on reproductive 
success; rather it acts as a potent promoter 
of chronic illnesses: atherosclerosis, essential 
hyper tension, many cancers, diabetes mellitus, 
and obesity among others. These diseases are 
the results of interaction between genetically 
controlled biochemical processes and a myriad 
of biocultural infl uences–lifestyle factors–that 
include nutrition, exercise, and exposure to 
noxious substances. Although our genes have 
hardly changed, our culture has been trans-
formed almost beyond recognition during the 
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past 10,000 years, especially since the industrial 
Revolution. There is increasing evidence that 
the resulting mismatch fosters “diseases of civi-
lization” that together cause 75 percent of all 
deaths in Western nations, but that are rare 
among persons whose lifeways refl ect those of 
our preagricultural ancestors.” 

  Gluckman PD, Hanson M.    Mismatch: The Life-
style Diseases Timebomb   . Oxford: Oxford 
University Press, 2008.  
 p. 133: “We have described in the fi rst part of 
this book how we evolved to try to match our 
biology to our environment to live within a com-
fort zone. However we have intrinsic constraints 
on how far we can adapt …  Our evolutionary 
past tries to match the range of phenotypes we 
can develop, using our repertoire of genes, to 
our environment–but that environment was 
largely determined more than 10,000 years ago. 
We have also been equipped through our evolu-
tion with the toolkit of developmental plasticity. 
This allows us to tune the degree of match with 
our environment further but there are limits 
imposed by our design …  The greater the degree 
of mismatch, the greater the cost, and the more 
we need to understand it.” 
 p. 205: “So what is to be done? A logical con-
clusion from this book is that to improve the 
human condition we must increase the degree 
of match between the biology of members of 
our species and their current and future envi-
ronments …  We live in an environment which in 
metabolic and other terms is well beyond the 
capacities that our biology has evolved to cope 
with over the last 150,000 years …  We therefore 
need to change our environment again, to 
achieve a better match with our biology. This is 
not to say that we have to revert to some neo-
Stone Age existence. But it does mean that we 
must now focus on how the built environment 
of our homes and workplaces can be modifi ed 
to promote the amount of exercise we take 
every day. We must give far greater emphasis to 
promoting good nutrition and access to health-
ier foods to allow more people to eat a balanced 
diet better matched to their physiology. And 
because these lifestyle changes are much easier 
for the better-off members of society, we will 
have to give special attention to the poor, 
caught in a poverty trap–because the challenges 
of helping them to address problems of the 
metabolic mismatch are so much harder.”  
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  Leonard WR. Lifestyle, diet, and disease: com-
parative perspectives on the determinants of 
chronic health risks. In: Stearns SC, Koella JC 
(eds).     Evolution in Health and Disease  . 2nd ed. 
Oxford: Oxford University Press, 2008, pp. 
265–276.  
 p. 265: “Throughout most of our evolutionary 
history, human lifestyle was characterized by 
high levels of physical ac tivity and energy 
expenditure, by seasonal fl uctuations in food 
availability, and by frequent periods of marginal 
or negative energy balance. These conditions 
selected for improvements in the energetic effi -
ciency of human foraging strategies. Today, we 
are in many respects victims of our own evolu-
tionary success. Human populations of the 
industrialized world live in ‘obesogenic’ environ-
ments with low levels of energy expenditure and 
abundant food supplies contributing to strongly 
positive energy balances and growing rates of 
obesity and chronic, metabolic disorders.”  

 Developmental origins of 
health and disease (DOHaD) 
paradigm: 
  characterized by specifi city 
about physiologic processes, an 
emphasis on lifestyle, and a 
broad, nonanalytic defi nition of 
the “environment” as anything 
that is not the organism …   

  Barker DJP. The developmental origins of 
well-being.   Phil Trans R Soc Lond B   2004; 
359:1359–1366.  
 p. 1359: “The recent discovery that people who 
develop chronic disease grow differently from 
other people during foetal life and childhood 
has led to a new ‘developmental’ model for a 
group of disease including coronary heart dis-
ease, stroke, high blood pressure and type 2 
(adult onset) diabetes …  It has been argued, 
however, that people whose growth was 
impaired  in utero  and during infancy may con-
tinue to be exposed to an adverse environment 
in childhood and adult life, and it is this later 
environment that produces the effects attrib-
uted to intrauterine infl uences. There is not 
strong evidence that this argument can be 
sustained. The associations between low birth-
weight and later disease have been shown to be 
independent of infl uences such as socioeco-
nomic status and smoking, though adult lifestyle 
adds to the effects of early life: for example, the 
prevalence of type 2 diabetes is highest in 
people who had a low birthweight and became 
obese as adults.”  

  Gluckman PD, Hanson MA, Beedle AS. Early 
life events and their consequences for later 
disease: a life history and evolutionary per-
spective.   Am J Human Biol   2007; 19:1–19.  
 p. 2: “We suggest that the DOHaD phenomenon 
represents the most visible manifestation of the 
fundamental processes of developmental plasticity 
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 by which mammals adjust their life history strat-
egy in response to environmental cues during 
early development.” 
p. 7: “An important feature of such a model is 
that alternations in regulatory systems induced 
by the developmental cues may be subtle and 
not observable under basal conditions–they may 
affect the sensitivity of a physiological response 
underpinning a specifi c trait in the adult and 
thus make the organisms more or less sus-
ceptible to disease in an extreme postnatal 
environment. Lifestyle disease in the human 
then occurs when the individual lives in an envi-
ronment beyond their forecasted and induced 
physiological homeostatic range …  Implicit in 
this discussion is the view that the DOHaD phe-
nomenon is underpinned by physiological 
mechanisms that have evolved in mammals to 
provide adaptive advantage … ” 
 pp. 15–16: “Major research questions remain to 
be resolved: the genotypic determinants of 
environmental sensitivity during development, 
the identifi cation of key regulatory genes, the 
fundamental epigenetic processes involved in 
phenotypic plasticity, the basis of the adjust-
ment and integration of the various components 
of the life course strategy, and the complexities 
surrounding the role of the infant period in 
modifying earlier phenotypic choices …  It shifts 
the disease paradigm from one of external 
causation to one of the match or mismatch 
between the evolutionary and developmentally 
defi ned constitution of the organism and the 
environment in which it fi nds itself.”  

interaction of genes “that have hardly changed” and “lifestyle factors — that include nutri-
tion, exercise, and exposure to noxious substances,” the latter of which no longer resemble 
what people were exposed to “10,000 years” ago (Eaton et al.,   1988  , p. 739). Or, as stated 
in a 2008 book tellingly titled Mismatch: the Lifestyle Diseases Timebomb  (Gluckman & 
Hanson,   2008  ): “We live in an environment which in metabolic and other terms is well 
beyond the capacities that our biology has evolved to cope with over the last 150,000 
years” (Gluckman & Hanson,   2008  , p. 205). The conjoined lifestyle and biomedical orien-
tation is clear, with the “environment” once again consigned to that which is external to the 
organism and its genes. 

 Thus, as with the “web,” these three additional frameworks: ( 1 ) focus predominantly on 
the mechanisms of disease causation and ( 2 ) reduce variation in disease rates to being a 
consequence of: ( a ) genetic and epigenetic variation (involving both gene frequency and 
regulation), in conjunction with ( b ) behavioral “choices,” together occurring ( c ) within a 
loosely defi ned “environment.” None of the three frameworks offer any systematic analysis 
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of the “environment,” either overall or in relation to its societal aspects. Stated another way, 
the biomedical and lifestyle orientation not only lives on but actually thrives in the context 
of twenty-fi rst century science. Whether this perspective constitutes the only — or best — 
way to approach questions of biology, behavior, and population distributions of disease is 
the question raised by less dominant alternative theoretical frameworks also present since 
the 1950s — and now gaining strength in the twenty-fi rst century — as I next review.                    
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 Social Epidemiologic Alternatives    

  Sociopolitical and Psychosocial 
Frameworks       

       What might an epidemiologic alternative to biomedical and lifestyle theorizing about dis-
ease distribution encompass? During the mid-twentieth through early twenty-fi rst centu-
ries, a variety of epidemiologic schools of thought have constructively sought to answer 
this question ( see   Figure     6–1   ), all of which can be broadly encompassed within what is 
now termed  social epidemiology  (Berkman & Kawachi, 2000; Krieger, 2000; Krieger, 
2001a; Porta, 2008, p. 231) (for a brief history of this term, starting with its English-
language emergence in 1950,  see   Textbox    6–1   [Krieger, 2001a]). Attesting to its growing 
infl uence, in 2009 the leading journal  Epidemiologic Reviews  devoted its fi rst theme issue 
ever to “Epidemiologic Approaches to Health Disparities” ( Epidemiologic Reviews , 
2009) — the topic that lies at the heart of social epidemiologic inquiry.  

 Among the variants of extant social epidemiologic perspectives, I would argue three 
distinct theoretical trends exist —  sociopolitical, psychosocial, ecosocial  — each with myriad 
strands ( see   Figure     6–2   ). Of these, the fi rst,  sociopolitical , focuses principally on power, 
politics, economics, and rights as key societal determinants of health; the second,  psycho-
social , emphasizes psychologically-mediated social determinants of population health. 
Together, they comprise the main contemporary expressions of social epidemiologic theo-
rizing. The third trend, which I discuss in the next chapter, is more nascent and is best 
represented by ecosocial theory , which builds on and extends these fi rst two frameworks 
by analyzing both the embodied population distributions of disease and health  and  epide-
miologic theories of disease distribution, each in relation to their societal, ecological, and 
historical context.  

 These three social epidemiologic alternative theoretical perspectives all share certain 
features in common. Three jointly held premises are:  

   1.  the longstanding thesis that distributions of health and disease in human popula -
tions cannot be understood apart from — and necessarily occur in — their societal 
context;  

   2.  the corollary that social processes causally (albeit probabilistically) determine any 
health or disease outcome that is socially patterned; and  
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   3.  the prediction that as societies change, whether in their social, economic, cultural, or 
technological features, so too will their population levels and distributions of health 
and disease.     

 Granted, these statements may seem obvious, yet they are nevertheless disregarded by 
the dominant decontextualized perspectives. In particular, the claim that societal processes 
drive the social patterning of population distributions of health and disease — within 
and between societies — far from being a tautology, runs diametrically opposed to 
the reductionist and individualistic biomedical and lifestyle assumptions that disease 
distributions arise from intrinsic characteristics of individuals, whether biological or 
behavioral. 

 Yet, despite these conceptual agreements and overlaps, these three theoretical perspec-
tives differ in important ways. As I will discuss in this chapter and also Chapters 7 and 8,
the distinctions matter: for the kinds of hypotheses they propose, the empirical research 
and data they generate, and their implications for efforts to change societal patterns of 
health.     

   Sociopolitical Frameworks: Searching for the Spider(s) — Power, Politics, 
Economics, Rights, & Health   

 What schools of thought comprise the  sociopolitical  epidemiologic theories of disease dis-
tribution? One listing, using terms self-designated by each variant, would include:  the
social production of disease ;  the political economy of health ;  social determinants of health ; 
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     Figure 6–1.    Mainstream biomedical and lifestyle versus alternative social epidemiologic 
theories of disease distribution.    
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population health ;  fundamental cause ;  political epidemiology ;  Latin American Social 
Medicine ; and  health and human rights . That these labels even exist is already one clue that 
the theoretical distinctions matter. Understanding the similarities and differences of these 
sociopolitical theories can thus provide insight into the data and explanations proffered by 
and debated within social epidemiologic research. 

 In brief, the common thread linking these different sociopolitical frameworks is their atten-
tion to analyzing patterns of disease distribution in relation to power, politics, economics, 
and rights ( see   Figure     6–2   ). Metaphorically, most — but not all — argue that “upstream” 
(“distal”) social factors causally determine the array of “downstream” (“proximal”) expo-
sures that shape population and individual contexts and health (Krieger, 2008a). In doing 
so, they continue to accept the proximal/distal divide (Krieger, 2008a), one also embraced 
by the biomedical and lifestyle perspectives and woven deeply into the “web of causation,” 
but reverse the direction of the causal arrows, pointing them instead from social conditions 
to disease occurrence. 

    Textbox 6–1.     “Social Epidemiology” Gains a Name: Its Emergence in the 
Epidemiologic Literature and Text Books from 1950 to 2000       
 (Krieger, 2001a, pp. 668–669) 

   “Social Epidemiology” Gains a Name …    

 Building on holistic models of health developed between World War I and World War 
II (Lawrence & Weisz, 1998) and on the “social medicine” framework forged during 
the 1940s (Ryle, 1948; Galdston, 1949; Porter, 1997), it is in the mid-twentieth cen-
tury that  social epidemiology  gains its name-as-such. The term apparently fi rst appears 
in the title of an article published by Alfred Yankauer in the  American Sociological 
Review  in 1950: “The relationship of fetal and infant mortality to residential segrega-
tion: an inquiry into social epidemiology” (Yankaeur, 1950), a topic as timely now 
as it was then; Yankauer later becomes editor of the  American Journal of Public Health . 
The term then reappears in the introduction to one of the fi rst books pulling together 
the behavioral and medical sciences, edited by E. Gartly Jaco, published in 1958, 
 Patients, Physicians, and Illness: Sourcebook in Behavioral Science and Medicine  
(Jaco, 1958), and is included in the title of Jaco’s next book,  The Social Epidemiology of 
Mental Disorders; A Psychiatric Survey of Texas , published in 1960 (Jaco, 1960). By 
1969, enough familiarity with the fi eld exists that Leo G. Reeder presents a major 
address to the American Sociological Association called “Social Epidemiology: An 
Appraisal” (Reeder, 1969 in Jaco, 1972). Defi ning  social epidemiology  as the “study of 
the role of social factors in the etiology of disease” (Reeder, 1969 in Jaco, 1972, 
p. 97), he asserts that “social epidemiology …  seeks to extend the scope of investiga-
tion to include variables and concepts drawn from a theory” (Reeder, 1969 in Jaco, 
1972, p. 97) — in effect, calling for a marriage of sociological frameworks to epide-
miologic inquiry. 

 Soon thereafter, the phrase  social epidemiology  catches on in the epidemiologic 
literature. Articles appear with such titles as: “Contributions of Social Epidemiology to 
the Study of Medical Care Systems,” published by S. Leonard Syme in 1971 (Syme, 
1971), and “Social Epidemiology and the Prevention of Cancer,” published by Saxon 
Graham et al. in 1972 (Graham & Schniederman, 1972). By the end of the century, 
the fi rst textbook is published with the title  Social Epidemiology , co-edited by Lisa 
Berkman and Ichiro Kawachi (Berkman & Kawachi, 2000).   
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 More literally, these sociopolitical theories of disease distribution all posit, to varying 
degrees, that societies’ political and economic institutions and priorities together drive 
societal levels and distributions of disease and health. Relevant social determinants accord-
ingly can include:  

    -   a society’s form(s) of governance;  
    -   rules about property, ownership, and labor (including at what technological level);  
    -   systems and sanctions about families, reproduction, and sexuality;  
    -   upholding or denial of rights for specifi c groups (including in relation to cultural 

mores);
    -   economic and social policies (including in relation to health systems); and  
    -   political and economic relationships with other societies and international or global 

institutions.     

 The emphasis of the theorizing is consequently on social conditions, social processes, 
and social relationships. The central concern is how characteristics of societal organization 
at different levels affect the social patterning of health. Receiving less or even no theoreti-
cal attention are the biological processes involved in embodying inequality, as ultimately 
manifested within individual bodies. Thus, even as all these alternative theories recognize 
the agency of individuals and also inter-individual social and biological variation (between 
persons both within and across diverse societally-defi ned groups), these individual-level 
phenomena are not the focus. At issue instead are how the societal processes creating the 
groups to which individuals belong — and delimiting their material and social conditions — 
powerfully shape the options and constraints that socially-determined membership in these 
groups affords for the possibility of living healthy and dignifi ed lives. 
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     Figure 6–2.    Social epidemiologic theories: commonalities and contrasts.    
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Social Production of Disease/Political Economy of Health .  The frameworks of the 
social production of disease  (Doyal, 1979; Conrad & Kern, 1981; Smith, 1981) and  political
economy of health  (Kelman, 1975; Flaherty et al., 1977; Doyal, 1979), which gained their 
names in the 1970s, are related — and some might argue identical — theories of disease dis-
tribution that focus on economic and political determinants of health and distributions of 
disease within and across societies (Krieger, 2001a; Krieger, 2001b). Highlighting struc-
tural barriers to people living healthy lives, a core postulate is that any given society’s pat-
terning of health and disease — including its social inequalities in health — is  produced by
the structure, values, and priorities of its political and economic systems, in conjunction 
with those of the political and economic systems of the other societies with which it inter-
acts, and also the ensemble of available technologies (whether for producing food and 
material goods, building housing, enabling transportation, exchanging information, provid-
ing medical care, etc). 

Conceptual Premises . Overall, the theorizing within these two sociopolitical frame-
works has principally been concerned with economic and political systems, institutions, 
and decisions that create, enforce, and perpetuate economic and social privilege and 
inequality, globally to locally, thereby generating the social and material conditions under 
which people live and work — and hence  producing  both health inequities and overall popu-
lation profi les of health and disease. Also encompassed is how political-economic systems 
and priorities that value social justice can produce health equity. In both cases, the issue of 
power is paramount — both power “to do” and power “over” (Giddens and Held 1982; 
McFarland, 2004; Clegg, 2004; McLennan, 2005; Krieger, 2008a; Beckfi eld & Krieger, 
2009). The implication is that analyzing and altering population distributions of and inequi-
ties in health and disease necessitates engaging with, if not confronting, extant political and 
economic systems, priorities, policies, and programs. 

 The metaphorical and literal emphasis on  production  and  political economy  deliberately 
calls attention to societal processes and priorities (Krieger, 2001a; Krieger, 2001b). 
Designed to counter the biomedical view that disease rates and distributions in human 
societies are simply “natural” phenomena refl ecting “adaptation” to any particular or 
changing “environment,” the notion of  production  as linked to  political economy,  intrinsi-
cally mandates considering who is producing what, with what technologies, for whom, and 
why. Spanning multiple levels, the “who” in the fi rst instance is abstractly conceptualized 
as political and economic systems operating within and across regions, countries, and 
localities, and the institutions and individuals who dominate them. Existing in historical 
context, these political-economic systems can include variants of capitalism, imperialism, 
communism, socialism, feudalism, and communalism, whose forms of governance in turn 
can encompass formal democratic, autocratic, dictatorial, monarchial, or communal rule. 

 In each case, the “what” these systems produce refers not only to their literal economic 
output (fi nancially and in material goods), but also to:  

    1.   their particular societal structure, including its constituent social and economic groups 
and their relationships with each other (whether adversarial or supportive);  

    2.   the means and materials these social groups use to reinforce or challenge their social 
position and to sustain and reproduce themselves in the daily course of life (involving 
paid and unpaid labor outside and in the home; household, family, and childrearing 
structures; and access to and use of needed goods and services); and  

    3.   the norms, values, and ideologies justifying — and challenging — their political and 
economic priorities.     
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 Consequently, these frameworks conceptualize societies — and the relationships between 
them — not as intrinsically harmonious or static “wholes” but rather as dynamic entities 
comprised of often confl icting societal groups, whose between-group relationships of 
power and property defi ne their social (and even spatial) boundaries and shape each group’s 
characteristics, including their on-average health status. Examples of such groups, 
necessarily defi ned in relation to each other, include: employer/self-employed/employee; 
masculine/feminine; white/of color; straight (heterosexual)/LGBT (lesbian, gay, bisexual, 
transgender); colonizer/colonized; settler/Indigenous; occupier/occupied; and global 
North/global South. 

 It follows that institutions’ and individuals’ ability to act — including to protect or harm 
their health or that of others — necessarily depends on their location with the nexus of 
power relations and their corresponding options to exert infl uence, both on their own behalf 
and over others. By implication, analysis of causes of disease distribution requires attention 
to the political and economic structures, processes, and power relationships that  produce
societal patterns of health, disease, and well-being via shaping the conditions in which 
people live and work; a focus only on decontextualized “lifestyles,” consumption, and 
exposures is incomplete and inadequate. 

Historical Development . In one sense, the intellectual lineage of the theories of the  social 
production of disease  and the  political economy of health  extends back to the mid-nineteenth 
century emergence of the discipline of epidemiology, per the ideas and investigations of 
Rudolf Virchow (1821–1902), Louis René Villermé (1782–1863), and Friedrich Engels 
(1820–1895), as recounted in Chapter 3. Another antecedent was the early and mid-twenti-
eth century European theorizing in “social medicine,” concerned with social infl uences on 
the health of individuals, families, and communities (Ryle, 1944; Rosen, 1947; Ryle, 1948; 
Greenwood, 1948; Galdston, 1949; Stebbins, 1949; Sand, 1952; Rosen, 1974; Eisenberg, 
1984; Porter, 1997; Porter, 2006; Stonington & Holmes, 2006), along with its U.S. counter-
parts, as per Sydenstricker’s classic text on  Health and Environment  (Sydenstricker, 1933), 
discussed in Chapter 4.

 Exemplifying this mid-twentieth century sociopolitical epidemiologic theorizing was 
the infl uential article on “Uses of Epidemiology” (Morris, 1955), published in 1955 in the 
British Journal of Medicine  by Jerry Morris (1910–2009), one of the twentieth century’s 
leading epidemiologists (Davey Smith, 2001; Krieger, 2007; Davey Smith, 2010; Oakley, 
2010). Two years later, Morris expanded the ideas in his article into an acclaimed book by 
the same name (Morris, 1957), which to this day remains one of the classic texts of twen-
tieth century epidemiology (Davey Smith, 2001; Krieger, 2007). 

 Among Morris’ objectives were to delineate not only useful applications of epidemiol-
ogy ( Textbox    6–2  ) but also useful ways of epidemiologic theorizing. Portraying “epidemi-
ology as a way of learning, of asking questions, and getting answers that raise further 
questions — that is, as a  method ” (italics in the original) for thinking (Morris, 1957, p. 3), 
Morris cautioned that: “epidemiology is the only way of asking some questions in medi-
cine, one way of asking others (and no way at all to ask many)” (Morris, 1957, p. 96). The 
fi rst step consequently was to get the questions right — after which it would of course be 
necessary to confront the “practical matters” and “kinds of diffi culties that arise” when 
conducting epidemiologic research (Morris, 1957, p. 14). Doing so ( Textbox    6–3  ) required 
engaging with epidemiology as an historical, population, and contextual science (Krieger, 
2007), one that complemented but could not be reduced to either a clinical or laboratory 
science.

 Morris dynamically integrated these ideas in his rich defi nition of epidemiology as a 
“mode of understanding of the changing picture of disease: study of changing people and 
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    Textbox 6–2.    Morris’ Seven “Uses of Epidemiology” (Morris, 1957, p. 96)    

      1.  In  historical study  of the health of the community and of the rise and fall of disease 
in the population; useful “projections” into the future may also be possible.  

   2.  For  community diagnosis  of the presence, nature and distribution of health and 
disease among the population, and the dimensions of these in incidence, preva-
lence, and mortality, taking into account that society is changing and health 
problems are changing.  

   3.  To study the  workings of health services . This begins with the determination of needs 
and resources, proceeds to analysis of services in action and, fi nally, attempts to 
appraise. Such studies can be comparative between various populations.  

   4.  To estimate, from the common experience, the  individual’s chances  and risks of 
disease.  

   5.  To  help complete the clinical picture  by including all types of cases in proportion; 
by relating clinical disease to the subclinical; by observing secular changes in the 
character of disease, and its picture in other countries.  

   6.  In  identifying syndromes  from the distribution of clinical phenomena among sections 
of the population.  

   7.  In the  search for causes  of health and disease, starting with the discovery of groups 
with high and low rates, studying these differences in relation to differences in 
ways of living, and, where possible, testing these notions in actual practice among 
populations.      

their changing ways of living in changing environments; and the causes of disease that may 
be identifi ed in these” (Morris, 1957, p. 120). To Morris, epidemiology’s unique contribu-
tion lay in its dual engagement with studying “human biology” and “the social aspects of 
the disease” (Morris, 1957, p. 97), with the aim being to “ abolish the clinical picture ” 
(Morris, 1957, p. 98) and improve the “health of the community” (Morris, 1957, p. 96). 
This mission, as Morris forcefully pointed out a half-century later in a 2007 study on 
“Defi ning a Minimum Income for Healthy Living” (Morris et al., 2007), is “directly in the 
tradition since World War Two and the establishment of [World Health Organization] WHO 
for offi cial acceptance of attainable levels of health as a human right and a prime goal of 
society” (Morris et al., 2007, p. 5). 

 Because of its premises — and despite its promise — during the 1950s and 1960s, social 
epidemiologic theorizing about disease distribution of the type that Morris proposed exerted 
relatively little infl uence in the fi eld. Obstacles included the impact, as discussed in the 
previous chapter, of the post-World War II emphasis on methodological individualism, 
the chilling effect of the Cold War on progressive social analysis (sometimes by outright 
political censorship; more commonly by self-censorship [Porter, 1997; Schrecker, 1998; 
Badash, 2000; Isaac, 2007; Hobsbawm, 1994; Zinn, 2003]), along with diffi culties in 
getting funding to develop and test — and fi nd journals willing to publish — ideas that con-
fl icted with the prevailing views (Fee, 1994). 

 Preventing the eclipse of the sociopolitical epidemiologic perspectives were develop-
ments not unique to epidemiology but instead linked to global changes in politics, ideas, 
and science. Impelled by the worldwide political, social, and intellectual ferment of the 



 

170  EPIDEMIOLOGY AND THE PEOPLE’S HEALTH

    Textbox 6–3.     Historical, Population/Societal, and Contextual Approach to 
Epidemiologic Thinking in Morris’ 1957 Classic Text Uses of 
Epidemiology    (Morris, 1957; Krieger, 2007) 

   Historical approach   p. 1: the book opens with a review of the past century’s 
trends, from 1850 to 1950, of mortality rates for women 
and men, 55–64 years old, in England and Wales, whereby 
rates for both groups began to drop in 1900, refl ecting the 
impact of sanitary report, and fell until 1920, after which 
“rather abruptly there was a change,” whereby: 

 Female mortality kept its downward course, but the 
reduction of male mortality has slowed and almost 
stopped. As one result of this, the death rate among 
men aged 55 to 64 which was about 10 per cent higher 
than for women a hundred years ago, and about 
33 percent higher after the fi rst world war, is now 
approach about 90 percent higher …  What has been 
happening? …  The most important is the emergence of 
three diseases from obscurity to become exceedingly 
common, disease which particularly affect men and are 
very frequent in middle-age: duodenal ulcer, cancer of 
the bronchus and ‘coronary thrombosis.’, pp. 1–2 
 Refl ecting on these trends, Morris asked: “What are 
the social changes that underlie the biological 
changes expressed”(p. 19) in the observed patterns?  

 p. 19, 22: In a section titled “Changing people in a chang-
ing society” Morris posed the following questions: 

 What are the implications to Public Health of more 
married women going out to work? And less of the 
older men? Of still increasing urban — and surbur-
banisation? The rapid growth of new towns? 
Smokeless zones (still with sulphur)? The building of 
new power stations? Of less physical activity in work 
and more bodily sloth generally? Of the quickening 
transformations in industry? Of the prospect of an 
age of leisure? Or the growth of mass media and the 
use being made of these? Of the eleven-plus exami-
nation? Of the more than 1000 extra motor vehicles 
per day? Of the rising consumption of sugar; our 
astonishing taste for sweet–we eat more per head 
than any other population? Of the cheapening of 
fats? The multiplying interferences with food? The 
many physical and chemical exposures, known and 
potentially hazardous? More smoking in women? 
The prodigious increase of X-rays and antibiotics?

Such questions (of contemporary history, it might be 
said) could readily be multiplied.  

  Population/  
  societal approach  

 p. 16: Morris defi ned epidemiology as “ the study of health 
and disease of populations and of groups in relation to their 
environment and ways of living.”   

 p. 61: “The main use of epidemiology is to discover popula-
tions or groups with high rates of disease, and with low, in 
the hope that causes of disease and of freedom from disease 
can be postulated.”  
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 p. 51: Noting that population comparisons could give 
insight into what constituted both “disease” and what was 
“ healthy , or ‘ normal’  (not just the common, or average), 
Morris observed: 

 Thus, extending the customary picture obtained in 
any one country, population studies are beginning to 
make it clear that blood cholesterol levels may vary 
considerably from one country to another. Western 
populations may have higher levels than those in 
‘under-developed’ countries, and may have different 
trends with age. The question at once arises: what 
are the  normal  ranges of blood cholesterol? May it be 
that most people in the West have  pathologically  high 
levels? …  That is to say, it must now be considered 
what is the appropriate population or ‘universe’ for 
the study of physiological norms …  My own fi rst 
introduction to it was …  when I was told of the labo-
ratory technician in China who believed that what 
 we  call megloblastic degeneration of the bone 
marrow was ‘normal.’  

  Contextual approach   p. 120: “‘Organism-in-Environment’ as unit of investigation 
of treatment,” with an epidemiological approach being: 
  — “A mode of understanding of the changing picture of dis-
ease: studying of changing  people  and their changing  ways 
of living  in  changing  environments; and the causes of disease 
that may be identifi ed in these,”   taking into account: 
  — “Groups have properties as such, e.g., herd immunity, 
morale of work group, rehabilitation unit, ‘therapeutic com-
munity,” Understanding of properties of  individuals  which 
they have in virtue of their  group  membership,” 
 while also recognizing, using the example of socioeconomic 
inequalities in reproductive outcomes: 
 p. 16: “Such demonstration of inequalities between groups 
is the standard function of epidemiology. Obviously there 
will be great and small individual differences  within  these 
social classes. But resolution of these differences, and sum-
marising the group experiences as such, is also obviously 
useful.”  

 p. 65: “The notion of ‘pattern of causes’ is a relatively 
modern restatement. With the glories of the bacteriological 
discovery, there was a period of emphasis on  the  ‘germ 
theory’ of disease and such formulations. Today the interest 
would not b e in  the cause  of syphilis by the (of course nec-
essary)  treponema pallidum . We would be concerned rather 
to understand the occurrence of syphilis among  causes  in 
host and environment as well: basic infl uences of race, of 
sex, and of age, and in such causes as the psychology of 
promiscuity, the economics of prostitution, the life of the 
merchant seaman, the horrors of war, the denial of family 
life in contract migrant labour, causes of which in one com-
bination or another may produce a case of syphilis.”  
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social change and revolutionary movements that erupted in the 1960s (Hobsbawm, 1994; 
Zinn, 2003), new possibilities arose to question the strictures and precepts of the entrenched 
Cold War dominance of individualistic ideologies and methodologies. More specifi cally, 
during this era, numerous scientists in many fi elds, including the health sciences, became 
infl uenced by the radical ideas of the period’s many political and social movements, includ-
ing national liberation movements and anti-dictatorship struggles in the Asian, African, and 
Latin American continents and the corresponding anti-war movements within the coloniz-
ing countries (in both Europe and the United States), along with movements calling for 
nuclear disarmament and for protecting the environment, and also movements for civil 
rights, women’s rights, lesbian and gay rights, Indigenous rights, and workers’ rights — all 
of which included health issues among their critical concerns (Rose & Rose, 1976a; Rose 
& Rose, 1976b; Arditti et al., 1980; Sanders, 1985; Jasanoff, 2004; Lefkowitz, 2007; 
Werskey, 2007). Questioning not only the application but the basic assumptions and theo-
retical orientation of mainstream science, these researchers called for creation of a “science 
for the people” ( Science for the People  magazine 1970–1989; Greeley & Tafl er, 1980) to 
counter, intellectually and empirically, what they considered to be dehumanizing and 
destructive scientifi c priorities, ideas, and practices. Of particular concern were scientifi c 
activities that supported the “military–industrial complex,” imperiled the planet, and, via 
the ideology and assumptions of biological determinism, “naturalized” — and hence justi-
fi ed or excused — social inequality, including social inequalities in health. 

 The gelling of the epidemiologic sociopolitical perspectives into the explicitly named 
social production of disease  and  political economy of health  frameworks accordingly 
occurred in the 1970s, as progressive health researchers engaged in the radical critique of 
science extended their analysis to epidemiology. Not surprisingly, the early articles were 
not published in the mainstream epidemiologic literature but instead fi rst appeared both in 
the “gray literature” and in non-epidemiologic journals that opened their pages to alterna-
tive perspectives ( Textbox    6–4) —  particularly the  International Journal of Health Services , 
founded in 1971 by Dr. Vicente Navarro (Navarro, 1971), a leading Marxist analyst of 
medicine and health systems. Refl ecting the impact of the Marxist frameworks of the time 
and especially the philosophical tenets of “dialectical historical materialism” (Rose & 
Rose, 1976a; Rose & Rose, 1976b; Arditti et al., 1980; Levins & Lewontin, 1985; Werskey, 
2007), the initial epidemiologic forays in the English-language literature appeared under 
the rubric of “materialist epidemiology” (Gaynor & Eyer, 1976; Berliner, 1976) and “his-
torical materialist epidemiology” (Schnall, 1977; Schnall & Kern, 1981). 

 Although it is beyond the scope of this chapter to delve into the complex and contested 
set of ideas called dialectical historical materialism , a small recap is warranted, given the 
salience of these concepts to the rise of the 1970s variants of sociopolitical epidemiologic 
theorizing. As encapsulated in  The Dialectical Biologist , published in 1985 by two Harvard 
biologists, Richard Levins (b.1930) and Richard Lewontin (b.1929), and dedicated “To 
Frederick Engels, who got it wrong a lot of the time but who got it right where it counted” 
(Levins & Lewontin, 1985, p. v), several core dialectical principles exist, construed not as 
scientifi c laws but rather as “prior principles …  analogous to Darwin’s principles of varia-
tion, heritability, and section in that they create the terms of reference from which quanti-
fi cations and predictions may be derived” (Levins & Lewontin, 1985, p. 268). Stated 
abstractly (Levins & Lewontin, 1985, pp. 273–274): 

 The fi rst principle of a dialectical view …  is that the whole is a relation of heterogeneous parts 
that have no prior independent existence  as parts  (italics in original). The second principle, which 
fl ows from the fi rst, is that, in general, the properties of the parts have no prior alienated existence 
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    Textbox 6–4.     “Political Economy of Health” and Its Application to Epidemiol-
ogy: (a) Table of Contents of Two 1977 Publications Bringing 
Together a Critical Mass of Articles on the “Political Economy of 
Health”    , and (b) Excerpts From the First Book Titled The Political 
Economy of Health, Published in 1979 (Doyal, 1979)          

  (a)      Table of Contents of Two 1977 Publications Bringing Together 
a Critical Mass of Articles on the “Political Economy of Health”  

 HMO Packets #2 (January 1977) and #3 
(June 1977) on “historical materialist 
epidemiology,” prepared by the Health 
Marxist Organization, *  a “network for 
Marxist studies in health”  (Schnall et al., 
1977a; Schnall et al., 1977b) 
  The Social Etiology of Disease — Part I  
(Schnall et al., 1977a) 
 Table of Contents 
 Introduction by Evan Stark — pg. i 

       1.   An introduction to Historical 
Materialist Epidemiology — Peter 
Schnall (p. 1)  

    2.   Toward a historical materialist 
epidemiologic practice — Grace Ziem 
(p. 10)  

    3.   Anxiety: the problem of change in 
capitalist society — Scotty Embree 
(p. 14)  

    4.   Materialist epidemiology applied to 
occupational health and safety — -
David Gaynor (p. 23)  

    5.   Toward a material epidemiology of 
dope — Don Goldmacher (p. 29)  

    6.   Suicide — Kim Hopper and Sally 
Guttmacher (p. 32)  

    7.   Notes toward a study of housewives’ 
diseases — Carol Lopate (p. 57)  

    8.   Economic and social causes of 
cancer — Peter Schnall (p. 61)  

    9.   An analysis of coronary heart 
disease using historical materialist 
epidemiology — Peter Schnall (p. 73)  

   10.   Hypertension — Hila Sherer (p. 83)  
   11.   Accidents–towards a material 

analysis — Gel Stevenson (p. 91)  
   12.   Society, “stress,” and illness — Ingrid 

Waldron (p. 105)  
   13.   Towards a historical materialist 

understanding of rheumatoid 
arthritis — Grace Ziem (p. 108)     

   Example of analysis 
   Schnall: “An introduction to historical 
materialist epidemiology” (Part I, pp. 1–9) 
 p. 2: “What differentiates materialist 
epidemiology from bourgeois social 
epidemiology is the attempt to relate 
the patterns of disease and illness in a 
society to the economic and social 
relations which are the determinants 
of the functioning of that society.” 
 pp. 5–6: “Coronary heart disease is a 
disease of the 20th century … From 
whence arises this new disease? It is 
the combination of a series of techno-
logical developments combined with 
the new social relations surrounding 
the development of the mode of pro-
duction that has come into existence. 
Cigarette smoking arose in the late 
1890s with the development of the 
mass production of the cigarette. The 
cigarette was a unique product of 
capitalism; it involved a technology-
intensive process which allowed a 
greater rate of exploitation. Its habitu-
ating properties ensured a continuing 
market; its improved storage allowed 
centralized production and less value 
loss during circulation …  Technological 
developments of the late 19th and 
early 20th century make the food 
industry possible …  all leading to 
supermarket sale of commodities and 
more consumption of lower quality 
food with decreased fi ber content …  
The small grocery store which pro-
vides fresher produce and generally 
higher quality food is destroyed by 
the expansion of capital into the food 
industry … ” 

 Gaynor: “Materialist epidemiology 
applied to occupational health and 
safety” (Part I, pp. 23–28) 
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 The Social Etiology of Disease — Part 
II — Implications and Applications of 
HME  (Schnall et al., 1977b) 
 Table of Contents 
 Introduction by Evan Stark — pg i 

         1.   On HME: notes from an East Coast 
Discussion group session — Kim Hopper 
(p. 1)  

   2.   You are dangerous to your health–the 
ideology and politics of victim 
blaming — Rob Crawford (p. 5)  

   3.   Implications and applications of 
Historical Materialist Epidemiology — -
John Bradley (p. 17)  

   4.   Household violence against women: 
the social construction of a private 
event (a summary) — Anne Flitcraft & 
Evan Stark (p. 30)  

   5.   Worker safety & health — Meredeth 
Turshen (p. 41)  

   6.   The cutting edge in occupational 
health — Evan Stark (p. 52)  

   7.   Toward a strategy of health protec-
tion — Sandy Kelman (p. 63)  

 p. 23: “Occupational injury and dis-
ease statistics clearly indicate that 
these problems are of epidemic pro-
portions. Among the 80 million 
workers in the United States, more 
than 14,000 deaths on the job are 
recorded annually, and about 2.2 mil-
lion disabling injuries. Further, these 
estimates might be dramatically con-
servative fi gures. The actual numbers 
may run as high as 25,000 deaths 
and 20–25 million job-related injuries 
annually.” 
 p. 25: “Peculiar to capitalist society is 
the central and largely autonomous 
process of capital accumulation …  
Given a society built on competition 
and the insecurity that develops as a 
result of competition, the following 
working conditions develop: 
  — Whenever workers demand safe 
working conditions, the employers 
charge that the expenses connected 
with safe working conditions would 
drive them out of business. That is, these 
costs would reduce profi ts to such an 
extent that the business can no longer 
accumulate enough capital to survive. 
With the threat of the loss of jobs, the 
workers’ demands subside. Particularly 
now, in this period of economic crisis, 
occupational health and safety concerns 
have the lowest priority. 
  — In an economic system which not 
only accepts but maintains a high 
level of unemployment, there is 
always someone willing to take risks 
just to get work and there is always 
someone who is available to replace 
injured of ( sic ) killed workers. 
Historically, it has been cheaper for 
employers to absorb the costs of 
unsafe working conditions (turnover, 
Workers’ Compensation, OSHA fi nes, 
etc.), than it is to provide safe work-
ing conditions.” 
 p. 26: “Further we don’t leave our work 
at the workplace. The boring mind-
numbing routine of our jobs constitutes 
a high level of alienation … ” 
 p. 27: “Until those who take the risk 
of job hazards can exercise control 
over their own working conditions, 
the  possibility of truly healthy working 
conditions can never be realized.” 
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The Review of Radical Political 
Economics (URPE), Spring 1977 
(Flaherty et al., 1977) 
 Special issue: The Political Economy 
of Health 
 Table of Contents 
  Special Issue Editorial Collective (Evan Stark, 
Diane Flaherty, Sander Kelman, William 
Lazonick, Lee Price, Len Rodberg).  
 Introduction to the Special Issue 
 on the Political Economy of Health (p. v) 
  Joseph Eyer and Peter Sterling  
 Stress-related mortality and social 
 organization (p. 1) 
  Meredeth Turshen  
 The political ecology of disease (p. 45) 
  Vicente Navarro  
 Political power, the state, and their 
 implications in medicine (p. 61) 
 Harry Cleaver 
 Malaria, the politics of public health, and 
 the international crisis (p. 81) 
 Leonard Rodberg and Gelvin Stevenson 
 The health care industry in advance 
 capitalism (p. 104) 
   Howard S. Berliner  
Emerging ideologies in medicine (p. 116)
  J. Warren Salmon  
Monopoly capital and the reorganization
of the health sector (p. 125)
  Robert C. Hsu  
The political economy of rural health
care in China (p. 134) 

  Example of analysis  
 Eyer and Sterling: “Stress-related mortal-
ity and social organization” (pp. 1–44) 
 p. 2: “ …  a large component of adult 
physical pathology and death must 
be considered neither acts of God nor 
of our genes, but a measure of the 
misery caused by our present social 
and economic organization.” 
 pp. 2–6: analysis of the “pathophysi-
ology of stress,” with emphasis on the 
“fi ght or fl ight” response to physical 
and psychological stress, the “acute 
and restorative changes” mediated by 
the autonomic and endocrine sys-
tems, and hypotheses regarding the 
impact of chronic stress on cardiovas-
cular disease, diabetes, ulcers, immune 
system suppression, and cancer. 
 pp. 6–14: sources of stress mentioned 
in surveys: “family break-up, death 
of relatives, job insecurity and job 
changes, and migration” (p. 6) and 
distributions by age and income (in 
the United States) 
 pp. 14–16: “Cultural variation in 
stress,” comparing “hunter-gather-
ers” and “agricultural societies.” 
 pp. 16–34: “Sources of stress under 
capitalism”: “The labor force: external 
controls”; “internal control of the work 
force,” “capitalism and stress-related 
mortality,” “rise of stress-related mor-
tality with industrialization,” “death 
rates and long economic-demographic 
cycles,” “the impact of [economic] 
depression and recovery” 
 pp. 34–35: “How has medicine 
responded to these problems? So far, 
only superfi cial technical solutions … ” 
 pp. 35–38: “New Directions”: insuffi -
cient to rely on behavior modifi cation 
or therapy; “the real problem clearly 
emerges: to initiate a successful 
community forming process which 
abolishes social hierarchy in the whole 
society and stops the capital accumu-
lation process, with its attendant 
disruption and family structures 
aimed at socialization for high-pres-
sure productivity … ” (p. 37)  



 

176  EPIDEMIOLOGY AND THE PEOPLE’S HEALTH

   ∗  HMO  was an acronym deliberately chosen for its ironic humor, because “HMO” otherwise 
at the time referred to “health maintenance organization,” a form of private-sector managed 
care being promoted in the United States in the early 1970s as an alternative to universal 
health care. 

               (b)  Excerpts From the First Book Titled The Political Economy of Health, Written by 
Lesley Doyal (Doyal 1979).   

 pp. 24–25: “It is a commonplace of left wing rhetoric that ‘capitalism causes disease,’ 
but a generalized statement of this kind, uniformly applied to all ill health in all place 
and at all times has very little theoretical or political content …  it is obviously impor-
tant that we examine more concretely some of the ways in which the operation of a 
capitalist system creates contradictions between health and profi t. 

 First, the physical processes of commodity production itself will affect health in a 
variety of ways. Clearly the imperatives of capital accumulation condition the nature 
of the labour process, and the need for shiftwork, de-skilling, overtime or the use of 
dangerous chemicals, will all be refl ected in the health or ill-health of workers. They 
may suffer directly, either through industrial injuries and diseases, or in more diffuse 
ways with stress-related ill health, or psychosomatic problems. Yet commodity pro-
duction also has more  indirect  (italics in the original) effects on health, and the 
physical effects of the production process extend beyond the workplace itself. Damage 
to the surrounding environment and pollution of various kinds are often the by-prod-
ucts of industrialized production … ” 

 pp. 25–26: “But it is also characteristic of capitalist societies that everyone is not 
equally affected by these illness-producing processes. Class differences in morbidity 
and mortality are very pronounced. Working-class people die sooner, and generally 
suffer more ill health than do middle class people …  The most obvious cause of class 
differences in morbidity and mortality will be the differential health risks of specifi c 
occupations …  The distribution of ill health in capitalist societies broadly follows the 
distribution of income …  In a capitalist society income is a major determinant of the 
standard of housing individuals and families can obtain, of where they live, of their 
diet, and of their ability to remain warm and well-clothed. All of these factors are 
signifi cant for health …  children of unskilled workers are likely to receive an inferior 
education and therefore go on to low paid and probably dangerous jobs them-
selves … ” 

 p. 27: “It is, however, in underdeveloped countries that the extremes of ill health 
and premature death are to be found. Here, the major causes of death are not, as is 
often assumed, the endemic tropical diseases, but rather infectious diseases and mal-
nutrition. These are not ‘natural,’ but arise in large part from the particular social and 
economic relationships characteristic of imperialism …  Like urban and rural poverty, it 
(malnutrition) is often a direct result of the exploitative relationship between the met-
ropolitan countries and the underdeveloped world, and the consequence uneven 
development and allocation of resources. 

 Ill health cannot, therefore, be attributed simply to capitalism in any crude sense. 
On the other hand, we cannot make sense of patterns of health and illness outside of 
the context of the mode of production in which they occur … ” 

 p. 44: “As we have seen, patterns of health and illness are to a considerable extent 
determined by the existence of a particular mode of social and economic organiza-
tion, and under capitalism there is often a contradiction between the pursuit of health 
and the pursuit of profi ts. Most attempts to control the social production of ill health 
would involved an unacceptable degree of interference with the process of capital 
accumulation, and, as a result, the emphasis in advanced capitalist societies has been 
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but are acquired by being parts of a particular whole …  In the dialectical approach the “wholes” 
are not inherently balanced or harmonized, their identity is not fi xed. They are the loci of internal 
opposing processes, and the outcome of these oppositions is balanced only temporarily …

 A third dialectical principle …  is that that the interpenetration of parts and wholes is a con-
sequence of the interchangeability of the subject and object, of cause and effect …  Organisms 
are both the subjects and objects of evolution. They both make and are made by the environment 
and thus are actors in their own evolutionary history.   

 As readily acknowledged by Levins and Lewontin, these principles — requiring thinking 
about history and about both variability and interactions (including confl ict) within and 
across levels — had been “ignored and suppressed for political reasons, in no small part 

on after-the-event curative medical intervention, rather than broadly-based preven-
tive measures to conserve health.” 

 p. 47: “The Social Production of Health and Illness” 
 “It has been suggested in Chapter one that the way health and illness are defi ned, 

as well as the material reality of disease and death, will vary according to the social 
and economic environment in which they occur. This is not to suggest that the phys-
ical and chemical laws governing disease mechanisms can simply be abandoned, but 
rather that they must be seen to operate within a social and economic context which 
is constantly changing. Thus, the historical development of the capitalist mode of 
production has had extremely far-reaching effects on health. On the one hand, the 
development of the productive forces on an unprecedented scale has meant that the 
standard of living of the entire population in developed capitalist countries has 
improved, with a consequent amelioration in standards of physical health. This same 
process however has simultaneously underdeveloped the health of many third world 
population. Moreover, new hazards to health have been created in the developed 
world by the large-scale economic, social and technological changes which were a 
necessary part of this development.” 

 p. 295: “As we have already seen, bourgeois ideology offers two basic explanations 
of the generation of ill health. The fi rst is that it is somehow ‘natural,’ resulting from 
a timeless set of biochemical processes which can rarely be interfered with, except 
after the event with curative medicine or, at best, with specifi c preventive measures 
such as vaccines …  a second type of explanation–the ‘life-style’ approach–is becoming 
increasingly popular …  Ironically, it is precisely the supposed achievement of wide-
spread affl uence in the developed countries which is said to be the problem … ” 

 p. 296: “ …  It would be absurd to argue that individuals have  no  [italics in original] 
control over their lives — people make all kinds of real choices every day. What we do 
have to make clear however, is the nature of the social and economic context within 
which individual choices are made and the many limitations that are imposed on 
personal freedom. It is the detailed examination of how the power of capital struc-
tures the context in which personal choices are made that must lie at the heart of a 
marxist epidemiology. Only in this way can we make sense of the impact of living and 
working conditions, and pattern of social and economic relationships, on the health 
of individuals and groups, while at the same time creating the possibility of collective 
action to transform those conditions.”         
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because of the tyrannical application of a mechanical and sterile Stalinist diamat,” resulting 
in the term dialectical  having “only negative connotations for most serious intellectuals, 
even those of the left” (Levins & Lewontin, 1985, p. vii). 

 By the late 1970s and early 1980s, the analytic work of this new round of social epide-
miologic theorizing, moving away from the relatively abstruse terminology of  dialectical
historical materialism , coalesced into the more accessible self-designated frameworks of 
social production of disease  and  political economy of health  (Doyal, 1979; Conrad & Kern, 
1981; Tesh, 1988; Navarro, 1986a; Krieger, 2001a). In 1979, the fi rst English-language 
book to be titled The Political Economy of Health  was published, written by Lesley Doyal, 
which analyzed both “the social production of health and illness” and the “social produc-
tion of medical care” in light of the routine functioning of capitalism and imperialism 
(Doyal, 1979) ( see  excerpts in  Textbox     6–4  ). Although predominantly concerned with 
how capitalist political-economic systems’ imperative to maximize profi t harms health — 
especially that of people who are exploited and oppressed — the theory’s intent was 
“to reinstate collective exploitation, alienation and struggle at the heart of the radical anal-
ysis of disease” (Stark, 1977, p. ii), whether in relation to capitalist or then extant “really 
existing” socialist and communist societies (Stark, 1977; Doyal, 1979). In other words, 
despite having been developed through a critique of the impact of capitalism and imperial-
ism on people’s health, the theory was meant to be applied to  any  society, no matter what 
it (or others) called its political-economic system. The larger claim was that understanding 
the population patterning of health requires analyzing who gains and who loses from the 
status quo and its structural inequities. A corollary was that active movements for social 
change, premised on principles of social justice, are key for advancing health equity. 

 Attesting to the global reach of these sociopolitical analyses of population health, not 
only in epidemiology but also public health and medicine more broadly (Navarro, 1971; 
Flaherty, 1977; Navarro, 1986a; Navarro, 1986b; Tesh, 1988; Birn et al., 2009), in 1978 
they infused the Declaration of Alma-Ata, issued at the World Health Organization’s land-
mark “International Conference on Primary Health Care” (Declaration of Alma-Ata, 1978). 
Offered “in the spirit of social justice” (Article V), the Declaration:  

  -     in Article I, affi rmed that “health, which is a state of complete physical, mental and 
social wellbeing, and not merely the absence of disease or infi rmity, is a fundamental 
human right and that the attainment of the highest possible level of health is a most 
important world-wide social goal whose realization requires the action of many other 
social and economic sectors in addition to the health sector”;  

  -     in Article II, stated that “The existing gross inequality in the health status of the people 
particularly between developed and developing countries as well as within countries 
is politically, socially and economically unacceptable and is, therefore, of common 
concern to all countries”; and  

  -     in Article X, concluded that : “An acceptable level of health for all the people of the 
world by the year 2000 can be attained through a fuller and better use of the world’s 
resources, a considerable part of which is now spent on armaments and military con-
fl icts. A genuine policy of independence, peace, détente and disarmament could and 
should release additional resources that could well be devoted to peaceful aims and in 
particular to the acceleration of social and economic development of which primary 
health care, as an essential part, should be allotted its proper share.”     

 Explicitly underscoring the profound relationship between political and economic 
priorities with the status of population health, within and across countries, the Declaration 
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offered hope that changing priorities would enable new possibilities for improving popula-
tion health and mitigating health inequities. Undercutting its impact, however, the report 
was issued just 2 years before the 1980s advent of neoliberal policy regimes, which favored 
unfettered and deregulated free markets over state interventions to promote social, eco-
nomic, and health equity (Birn et al., 2009; Stiglitz, 2009). 

Etiologic Hypotheses and Empirical Investigation . Since the mid-1970s, epidemiolo-
gists have employed the theories of  social production of disease  and  political economy 
of health  in the English-language literature in the same way they have used other theories 
of disease distribution: to frame and interpret previously published data, to generate 
and guide the testing of new hypotheses, and to produce evidence relevant to improving 
the public’s health, albeit with the added priority of reducing social inequalities in health. 
Typically, the focus has been on health inequities — that is, unfair, unjust, and ostensibly 
avoidable social inequalities in health (Dahlgren & Whitehead, 1993; Krieger, 2001b; 
Krieger, 2005; Braveman, 2006) — both within and across countries (Eyer & Sterling, 
1977; Black et al., 1980; Turshen, 1984; Sanders, 1985; Packard, 1989; Townsend 
et al., 1990; Krieger et al., 1993; Amick et al., 1995; Krieger, 1999; Leon & Walt, 2001; 
Navarro, 2002; Davey Smith, 2003; Hofrichter, 2003; Krieger, 2004; Levy & Sidel, 2006; 
Schulz et al., 2006; Kunitz, 2007; Kawachi & Wamala, 2007; Graham, 2007; Birn et al., 
2009).

 To give but one example, the 1977 article by Joseph Eyer and Peter Sterling, on “Stress-
Related Mortality and Social Organization,” included in one of the earliest collection of 
papers on the political economy of health  ( Textbox     6–4  ), explicitly used this theory to 
guide their review of — and conceptually connect — evidence on the pathophysiology of 
chronic stress and the social epidemiology of what they deemed stress-related diseases. 
The causal link, they argued, involved specifi c “sources of stress under capitalism” (Eyer 
& Sterling, 1977, p. 16), which they characterized as “intensifi ed, confl icted work and the 
destruction of cooperative, supportive forms of social community” (Eyer & Sterling, 1977, 
p. 1) Emblematic of their theoretical perspective, Eyer and Sterling’s article further posited 
that social change tackling the systemic material and social conditions and inequities rou-
tinely produced by a capitalist economy, not just individual behavior modifi cation or ther-
apy, would be needed to improve population health overall as well as prevent social 
inequalities in health. 

 Recognition of the need to change relations between societal groups, and not just focus on 
remedial efforts to assuage the affl icted, is likewise evident in Peter Townsend’s (1928–2009) 
classic 1986 article “Why Are the Many Poor?” (Townsend, 1986). Published 6 years after 
he co-authored the monumental and highly infl uential U.K. 1980 Black Report on 
Inequalities in Health: A Report of a Research Working Group  (Black et al., 1980; Berridge 
& Blume, 2002), Townsend’s essay deliberately resurrected the century-old Fabian argu-
ment that the problem is not just that there are more poor than rich but, rather, that the many 
are poor  because  the few are rich. In other words, economic immiseration of the many is 
the inevitable and unsurprising product of a political-economic system geared toward 
enriching the few, via their power over property, labor, and wages. Thus, to reduce health 
inequities, Townsend argued, based on a political economy of health perspective, “the only 
long-term remedy is to restrict the power and wealth of the rich, to dismantle the present 
structures of social privilege, and to build social institutions based on fair allocation of 
wealth and on social equality” (Townsend, 1986, p. 1). Attesting to this theory’s continued 
salience, a 2009 textbook on international health likewise integrated discussion across 
three chapters regarding “the political economy of health and development,” “epidemio-
logic profi les of global health and disease,” and “societal determinants of health and social 
inequalities in health” (Birn et al., 2009). 
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 Empirically, epidemiologic research based on the  social production of disease  and 
political economy of health  theories has addressed a broad range of issues and hypotheses 
linking economic and political conditions to population health. Examples include research 
on the health impacts of: rising income inequality; structural adjustment programs imposed 
by the International Monetary Fund and the World Bank; neoliberal economic policies 
favoring dismantling of the welfare state; free-trade agreements imposed by the World 
Trade Organization; the collapse of the Soviet Union and related states in Eastern Europe; 
and the recent rise of more progressive governments in several Latin American countries 
(see , e.g., Lurie et al., 1995; Biljmakers et al., 1996; Wise et al., 1999; Leon & Walt, 
2001; Franco-Giraldo et al., 2006; Moore et al., 2006; Oliver, 2006; Kunitz, 2007; 
Kawachi & Wamala, 2007; Navarro, 2007; Krieger et al., 2008a; Blakely et al., 2008; 
Beckfi eld & Krieger, 2009; Birn et al., 2009; Briggs & Mantini-Briggs, 2009; Armada 
et al., 2009). 

 Also addressed are social inequalities involving race/ethnicity, gender, and sexuality, 
as they play out within and across socioeconomic position, within and across diverse soci-
eties (Fee & Krieger, 1994; Doyal, 1995; Ruzek et al., 1997; LaVeist, 2002; Hofrichter, 
2003; Krieger, 2004; Schulz et al., 2006; Meyer & Northridge, 2007; Birn et al., 2009). 
Relevant questions include asking what are the health consequences of: ( 1 ) experiencing 
economic and noneconomic forms of racial discrimination? (Krieger, 1990; Krieger et al., 
1993; Krieger & Sidney, 1996; Krieger, 1999; Williams, 1999; Williams et al., 2003; 
Paradies, 2006; Mays et al., 2007; Williams & Mohammed, 2009); ( 2 ) men dominating and 
abusing women? (Stark & Flitcraft, 1995; Garcia-Moreno, 2000; Watts & Zimmerman, 
2002; Campbell et al., 2003; Russo & Pirlott, 2006; Ellsberg et al., 2008; Krieger et al., 
2008b); ( 3 ) discrimination and violence directed against LGBT people? (Meyer, 1995; 
Krieger & Sidney, 1997; Diaz et al., 2001; Mays & Cochran, 2001; Warner et al., 2004; 
Huebner et al., 2004; Huebner & Davis, 2007; Chae et al., 2010); and ( 4 ) historical trauma 
resulting from colonization, dispossession, resettlement, and cultural disruption imposed 
on Indigenous peoples? (Walters & Simoni, 2002; Walters et al., 2002; Whitbeck, 2004; 
Duran & Walters, 2004; Ferriera & Lang, 2006; Carson et al., 2007; Evans-Cambell, 2008; 
Kearns et al., 2009; Cunningham, 2009). Recently emerging environmental 
justice movements likewise have brought critical attention to corporate decisions and 
government complicity in transferring toxic waste to poor countries and to poor regions 
within wealthy countries — especially poor communities of color (Sexton et al., 1993; 
Committee on Environmental Justice, 1999; Malcoe et al., 2002; London, 2003; 
Morello-Frosch & Lopez, 2006; Maantay, 2007; Norton et al., 2007; Wing et al., 2008; 
Birn et al., 2009). 

 The call for action premised on this framework is thus, at the reform level, for “healthy 
public policies” — especially redistributive polices to reduce poverty and income inequality 
(Shaw et al., 1999; Whitehead et al., 1998; Dahlgren & Whitehead, 2006; WHO CSHD, 
2008). More deeply, however, this school of thought holds that removing the structural 
political and economic barriers that hinder development of such policies requires engaging 
with, in the words of Doyal, “wider campaigns for sustainable development, political free-
dom, and economic and social justice” (Doyal 1995, p. 232). 

Late Twentieth and Early Twenty-First Century De-Politicizing and Re-Politicizing of 
the Social Production of Disease/Political Economy of Health.  A related body of impor-
tant late twentieth and early twenty-fi rst century epidemiologic theorizing and research has 
employed a subset of the core ideas included in the  social production of disease  and  politi-
cal economy of health  frameworks. Although also raising serious concerns about distribu-
tions of power and resources, they nevertheless differ in their analysis of who loses — and 
who gains — from the status quo. 
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 Among these subsidiary conceptual approaches, the two most widely referred to are:  

  1.     the  social determinants of health  (Wilkinson & Marmot, 1998; Marmot & Wilkinson, 
1999; Raphael, 2004; WHO Commission on the Social Determinants of Health 
[CSDH], 2008), a term apparently used as early as the mid-1970s (National Conference 
on Preventive Medicine, 1976) but not popularized — as a phrase or perspective — until 
the late 1990s, following the WHO’s adoption of the phrase (Wilkinson & Marmot, 
1998); and  

  2.      population health,  a term and perspective introduced in 1989 by the Canadian Institute 
for Advanced Research (CIFAR) (Evans & Stoddart, 1990) to guide resource alloca-
tion and policy development “to maximize overall health outcomes and minimize 
health inequities at the population level” (Kindig, 2007, p. 158) and which, by the mid 
1990s, had gained considerable traction (Evans & Stoddart, 1990; Evans et al., 1994; 
Labonte, 1995; Frank, 1995; Kindig, 1997a; Kindig, 1997b; Young, 1998; Kawachi 
et al., 1999; Kindig & Stoddard, 2003; Szreter, 2003; Frolich et al., 2004; Heller, 
2005; Labonte 2005; Etches et al., 2006), even as it also generated some controversy 
with regard to how it differed — or not — from existing conceptions of public health 
and determinants of disease distribution (Labonte, 1995; Frank, 1995).     

 Attesting to their global salience, these two frameworks — and phrases — feature promi-
nently in the WHO’s landmark 2008 report  Closing the Gap in a Generation: Health Equity 
Through Action on the Social Determinants of Health , issued by the fi rst-ever WHO 
Commission on the Social Determinants of Health (CSDH) (WHO CSDH, 2008). 

 A third related perspective is termed the  fundamental causes  thesis and was introduced 
into the U.S. social epidemiologic literature in the mid-1990s (Link & Phelan, 1995; Link 
& Phelan, 1996; Phelan et al., 2004; Phelan & Link, 2005; Ward, 2007; Link et al., 2008). 
Its name is derived from the sociological concept of  fundamental cause , as articulated in 
1985 by the U.S. sociologist Stanley Lieberson (b. 1933), to distinguish between what he 
termed fundamental  or  basic  causes, arising from  fundamental  social processes (e.g., 
de jure  and  de facto  racial discrimination), in contrast to the myriad specifi c  superfi cial 
causes  they caused and which, in turn, causally precipitated particular events (e.g., race 
riots) (Lieberson & Silverman, 1961; Lieberson, 1985). A central claim is that focusing 
only on superfi cial causes  (e.g., in the case of epidemiology,  risk factors ) without address-
ing their underlying fundamental causes  (e.g., social determinants) will lead to ineffective 
efforts to change conditions, as the fundamental causes, left intact, will continue to gener-
ate the myriad specifi c superfi cial causes (Link & Phelan, 1995; Link & Phelan, 1996; 
Phelan et al., 2004; Phelan & Link, 2005; Ward, 2007; Link et al., 2008). 

 In accord with aspects of the  social production of disease  thesis, all three of these per-
spectives posit that people’s ability to live healthy lives is shaped by their socioeconomic 
position, race/ethnicity, and gender, in conjunction with the social and physical quality of 
their neighborhoods, schools, transportation, and workplaces and their access to affordable 
healthy food and affordable appropriate medical care. All three likewise emphasize what 
they deem to be the ubiquity of fi ne-grained socioeconomic gradients in health, which are 
postulated to refl ect people’s social standing in their society’s “social hierarchy” and atten-
dant resources (Link & Phelan, 1995; Wilkinson, 2001; Phelan et al., 2004; Marmot, 2004; 
Wilkinson, 2005; MacArthur Network, 2007; Adler & Rehkopf, 2008). Depicting this hier-
archy metaphorically as a “ladder” ( Figure     6–3   ) (Adler et al., 2000; Singh-Manoux et al., 
2003; MacArthur Network, 2007; Ghaed & Gallo, 2007; Adler & Rehkopf, 2008), work 
within this perspective typically emphasizes the existence of ranked hierarchies (e.g., based 
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on what is termed dominance  or  status ) among not only people but also in various non-
human primate species (Wilkinson, 2001; Marmot, 2004; Sapolsky, 2004; Wilkinson, 
2005; Wilkinson & Pickett, 2009).  

 Despite their similarities, however, these three variants do have some noteworthy differ-
ences — both from  social production of disease  and  political economy of health  perspec-
tives as well as with each other. For example, both the  social determinants of health  and 
population health  perspectives, drawing upon the previously mentioned “developmental 
origins of disease and health” (DOHaD) framework, strongly emphasize the biological 

a

     Figure 6–3.    Contrasting depictions of societal structure, with and without political-economic 
relationships and confl ict:
Figure 6–3a.   Pyramid of capitalist system. Issued by Nedeljkovich, Brashick and Kuharich, for 
the International Workers of the World (IWW), 1913. 
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salience of early life conditions for both childhood and adult health and the biological 
mechanisms by which these conditions exert these effects. This attention to biological 
mechanisms notably distinguishes them from the less biologically oriented social produc-
tion of disease  and  political economy of health  theories. However, in contrast to the 
DOHaD’s focus on primarily the prenatal milieu in relation to people’s — especially mater-
nal — “lifestyles,” the  social determinants  and  population health  approaches emphasize 
both the broader societal context in which people have children and conceive fetuses and 
also call attention to the roster of social conditions across the entire life-course, including 
after one is born — that is, from post-natal early childhood development on up through 
various phases of adulthood (Evans et al., 1994; Frank, 1995; Young, 1998; Wilkinson & 
Marmot, 1998; Evans & Stoddardt, 2003; WHO CSDH, 2008; Marmot & Bell, 2009). 
They thus are in accord with the burgeoning literature on socially oriented “life-course” 
epidemiology,  fast-growing since the late 1990s (Kuh & Davey Smith, 1997; Power & 
Hertzman, 1997; Wadsworth, 1997; Hertzman, 1999; Ben-Shlomo & Kuh, 2002; 
National Research Council and Institute of Medicine, 2002; Wise, 2003; Kuh et al., 2003; 

1a. Imagine that this ladder pictures
how American society is set up.

b

1b. Now assume that the ladder is a way
of picturing your school.

♦    At the top of the ladder are the
       people who are the best off--they
       have the most money, the highest
       amount of schooling, and the jobs
       that bring the most respect.

♦    At the top of the ladder are the
       people in your school with the most
       respect, the highest grades, and the
       hughest standing.

♦    At the bottom are the people who no
       one respects, no one wants to hang
       around with, and have the worst
       grades.

Where would you place yourself on this
ladder? Fill in the circle that best
represents where you would be on this
ladder.

♦    At the bottom are people who are the
      worst off--they have the least money,
      little or no education, no job or jobs
      that no one wants or respects.

Now think about your family. Please
tell us where you think your family
would be on this ladder. Fill in the
circle that best represents where your
family would be on this ladder.

Figure 6–3b.   “Society-as-a-ladder,” per The MacArthur Scale of Subjective Social Status TK 
(Goodman et al., 2001).    
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Lynch & Davey Smith, 2005; Furumoto-Dawson et al., 2007; Blane et al., 2007), which 
is concerned with how social context can affect not only fetal programming but also the 
differential accumulation of exposures and health risks as linked to people’s social trajec-
tory over time. 

 A biological orientation likewise distinguishes the  social determinants of health  and 
population health  perspectives from the more sociological  fundamental cause  thesis, which 
deliberately downplays the signifi cance of specifi c exposures and specifi c diseases for 
explaining population patterns of health (Link & Phelan, 1995; Link & Phelan, 1996; 
Phelan et al., 2004; Phelan & Link, 2005; Ward, 2007; Link et al., 2008). Deeming specifi c 
risk factors to be in the category of  superfi cial causes , it instead emphasizes, as fundamen-
tal causes, what are termed fl exible resources , which are defi ned “broadly to include money, 
knowledge, power, prestige, and the kinds of interpersonal resources embodied in the con-
cepts of social support and social networks” (Link & Phelan, 1995, p. 87). These types of 
fundamental causes are, in turn, posited to affect “access to resources that can be used to 
avoid risks or to minimize the consequences of disease once it occurs” (Link & Phelan, 
1995, p. 87), thereby enabling persons with the most resources to avoid or mitigate illness 
(Phelan et al., 2004). Justifying the nonspecifi c etiologic orientation is the claim that “the 
persistence of the association” between “socioeconomic status” and health “over time and 
its generality across very different places suggests that no fi xed set of intervening risk and 
protective factors can account for the connection” (Link et al., 2008, p. 72). Consequently, 
concerns about biological mechanisms — and also the question of why different diseases 
are more or less prevalent at a given point in time or over time, within and across coun-
tries — are outside of the purview of the  fundamental cause  explanatory schema. 

 Their different interest in biological mechanisms notwithstanding, these three subsidiary 
perspectives nevertheless are united by a core difference that demarcates them from the 
social production of disease  and  political economy of health  theories: all three accord rela-
tively little attention to the underlying political-economic systems and their varied struc-
tures, priorities, and confl icts that give rise to the material and social circumstances 
relabeled as “social determinants of health” (Poland et al., 1998; Raphael & Bryant, 2002; 
Coburn et al., 2003; Navarro & Muntaner, 2004; Labonte et al., 2005; Regidor, 2006; 
Graham, 2007; Schofi eld, 2007; Krieger, 2008b; Navarro, 2009; Birn et al., 2009; Birn, 
2009). Of concern are the health consequences of, say, low income — but not why low 
income exists. The focus instead is chiefl y on consumption and its relationship to people’s 
relative social standing (a.k.a. “the ladder”), with little or no consideration of production — 
that is, who is producing, literally, what goods and services, for whom, for what reason, and 
at what cost to whom, not only monetarily but also in terms of impact on population and 
ecologic health. 

 Consequently, the arguments and evidence marshaled by these alternative frameworks to 
reduce or eliminate health inequities by improving social conditions and reducing social 
inequality (Link et al., 2008; WHO CSDH, 2008; Marmot & Bell, 2009; Woolf, 2009; 
Wilkinson & Pickett, 2009) typically do not embrace explicit political and economic anal-
ysis of whose interests are served by extant inequities (Navarro, 2009; Birn et al., 2009; 
Birn, 2009). Nor do they call attention to the considerable effort those benefi ting from the 
status quo exert to ensure they continue to accrue their benefi ts and hold onto their wealth 
and privilege (Flaherty et al., 1977; Doyal, 1979; Hobsbawm, 1994; Grusky, 2001; Zinn, 
2003; Anderson, 2003; Navarro & Muntaner, 2004; Levy & Sidel, 2006; Hobsbawm, 2008; 
Navarro, 2009; Birn et al., 2009). Profound sociopolitical obstacles to social change are 
thus unaddressed. Instead, the argument is framed: more equality is better for everyone 
(Marmot, 2004; Wilkinson, 2005; Wilkinson & Pickett, 2009). 
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Political Epidemiology and Societal Determinants of Health: Twenty-First Century 
Efforts to Repoliticize the Dominant Social Epidemiologic Frameworks.  In response, 
seeking to bring back in the types of critical concerns central to a political economy of 
health  framework, toward the end of the fi rst decade of the twenty-fi rst century, several 
epidemiologists have begun to call for supplementing social epidemiology with  political 
epidemiology  (Gil-González et al., 2006; Clarke et al., 2007; Gil-González et al., 2009). This 
latter term dates back in the English-language literature to at least 1981 (Brownlea, 1981) 
and refers to epidemiologic analyses of how population health is shaped by political systems 
and their economic priorities and confl icts. Types of political entities considered include 
capitalist countries, with their many varieties of welfare states and diverse histories as being 
colonizers versus colonized, and also currently or previously socialist and communist 
countries (Navarro & Shi, 2001; Navarro et al., 2003; Navarro et al., 2006; Gil-González 
et al., 2006; Clarke et al., 2007; Bambra et al., 2007; Eikemo & Bambra, 2008; Esplet et al., 
2008; Gil-González et al., 2009). Empirically translating these ideas into testable hypoth-
eses, a small but fast-growing body of work is investigating whether political-economic 
systems, priorities, and policies produce differentials in national and regional on-average 
health status — including overall mortality rates and life expectancy, disease-specifi c mor-
bidity and mortality rates, and self-rated health — and also, within and across countries and 
regions, in the magnitude of health inequities (for a review,  see  Beckfi eld & Krieger, 
2009).

 Similarly, to counter the increasing tendency of epidemiologic research on the  social
determinants of health  to focus solely on individuals’ resources and to neglect societal-
level confl ictual political-structural determinants of health inequities, a new wave of public 
health scholars and some epidemiologists have begun to employ the more expansive term 
societal determinants of health  to ensure that structural determinants, and not only social 
position, are addressed (Krieger et al., 2003; Raphael, 2003; Krieger, 2005; Starfi eld, 2007; 
Krieger, 2007; Krieger et al., 2008a; Krieger, 2008b; Krieger, 2009; Birn et al., 2009, 
p. 310; Birn, 2009; Krieger et al., 2010). The difference, broadly stated (Krieger et al., 
2010), is between approaches that:  

   1.  view  social determinants of health  as arising from a “social environment,” structured 
by government policies and status hierarchies, with social inequalities in health result-
ing from diverse groups being differentially exposed to factors that infl uence 
health — hence,  social determinants  act as the  causes of causes  (WHO CSDH, 2008) 
versus  

   2.  posit  societal determinants of health  as political-economic systems, whereby health 
inequities result from the promotion of the political and economic interests of those 
with power and privilege (within and across countries) against the rest, and whose 
wealth and better health is gained at the expense of those whom they subject to adverse 
living and working conditions;  societal determinants  thus become the  causes of causes 
of causes  (Birn, 2009).     

 The contrasts between these perspectives involve, at one level, differences in political 
analysis and, at another, theoretical understandings of societal structure. Related efforts 
distinguish, as I have argued in my analysis of the iconography of health inequities (Krieger, 
2008b), between models of determinants of health  versus  determinants of health inequities
(see   Figure     6–4   ).  

 Suggesting these contrasts between critical versus depoliticized versions of sociopoliti-
cal epidemiologic theories of disease distribution will intensify are growing twenty-fi rst 
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        Figure 6–4c. Epidemiologic profi le (Breilh, 1979, p. 217)

century critical discussions of and debates over the contemporary global political economy 
(Hobsbawm, 2008). In the early years of the twenty-fi rst century, for example, the tenets of 
the dominant late twentieth century neoliberal policies, with their emphasis on deregulated 
free markets, have increasingly come under question, including by public health analysts 
(Navarro et al., 2006; Birn et al., 2009; Catalano, 2009). The near collapse of the U.S. 
banking industry in the fall of 2008 and the global economic recession it triggered, for 
example, both re-opened and, at least for a short while, intensifi ed new and old questions 
about the relationship between public well-being and different political-economic variants 
of capitalism — and also what potential twenty-fi rst century alternatives might exist (United 
Nations, 2009; Krugman, 2009; Stiglitz, 2009; Sen, 2009; Wainright, 2009). If the past is 
any guide, it is reasonable to conjecture that epidemiologic theorizing about societal and 
social determinants of health will be infl uenced by these new rounds of political and eco-
nomic debate and continued changes in global, regional, and local economies. 

Latin American Social Medicine/Collective Health .  Further auguring the continued pres-
ence of structural critique in twenty-fi rst century epidemiologic theorizing about political 
and economic determinants of societal patterns of disease and health is the growing infl u-
ence of the varied perspectives termed  Latin American Social Medicine  and also, in Brazil, 
collective health  (Waitzkin, 1981; Viniegra, 1985; Breilh, 1988 [1979]; Krieger, 1988; 
Laurell, 1989; Castellanos, 1990; Franco et al., 1991; Krieger, 1994; Morgan, 1998; Paim & 
Almeida-Filho, 1998; Almeida-Filho, 2000; Waitzkin et al., 2001a; Waitzkin et al., 2001b; 
Iriart et al., 2002; Krieger, 2003; Tajer, 2003; Laurell, 2003; Franco, 2003; Almeida-Filho 
et al., 2003; Eldredge et al., 2004; Solar & Irwin, 2006; Granda, 2008; Krieger et al., 2010). 
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Akin to the social production of disease/political economy of health  frameworks, these 
distinctive Latin American epidemiologic theories, like their North American and European 
counterparts, arose in the 1970s from kindred upswellings of popular and student move-
ments in the 1960s, as informed by then prevalent Marxist intellectual traditions in the 
universities and their opposition to a succession of military regimes (Franco et al., 1991; 
Tajer, 2003; Laurell, 2003; Granda, 2008). Since 1984, with the founding of the Latin 
American Social Medicine Association (i.e., Asociación Latinoamericana de Medicina 
Social [ALAMES]), these frameworks have become increasingly visible as an explicit 
presence in Latin American epidemiologic theorizing, research, and pedagogy (XIV 
Conference, 1988; Franco et al., 1991; Granda, 2008). 

 Similarly grounded in an historical-structural analytic orientation, and likewise tracing 
their roots back to the nineteenth century ideas of Virchow and Engels and the early-to-mid 
twentieth century ideas of social medicine , including those advanced by Chilean physician-
politician (and ultimately president) Salvador Allende (1908–1973) (Waitzkin, 1981; Birn 
et al., 2009), these Latin American schools of thought nevertheless have differed in several 
ways from their English-language analogs. Refl ecting in part their different sociopolitical 
contexts, theoretical work from the  Latin American social medicine  framework has devoted 
more attention to the impact of capitalist development, imperialism, and politics on health; it 
likewise has more extensively critiqued the positivism and structural functionalism of domi-
nant biomedical theories and has more strongly emphasized the importance of analyzing 
what was initially termed the  health–illness process , and then later the  health–illness–care 
process , as opposed to concentrating on static “outcomes” (Breilh, 1988 [1979]; Breilh & 
Granda, 1989; Laurell, 1989; Franco et al., 1991; Tajer, 2003; Granda, 2008). Moreover, 
given limits on the kinds of state-led public health action that could be expected and real-
ized in the context of repressive governments whose regressive priorities were inimical to 
public health (in contrast to the greater possibilities for public health agencies and public 
sector action in “western democracies”) (Almeida-Filho, 2000; Tajer, 2003; Granda, 2008; 
Birn et al., 2009), work within these frameworks has emphasized the critical importance of 
collective action by non-state actors — that is,  collectivities  and  social subjects , such as 
social classes and popular movements — to shape and improve population health and health 
equity. More recent work has increasingly theorized and examined how diverse types of 
inequitable social relationships (e.g., involving gender, sexual, and racial inequality) act in 
concert with class relations to affect health (Almeida-Filho, 2000; Costa et al., 2000; Tajer, 
2003; Granda, 2008). 

 Deeming social participation as essential for developing the knowledge and means to 
transform epidemiologic profi les, the epidemiologists engaged in developing these Latin 
American frameworks thus have conceived of both themselves and their frameworks as 
part of already existing and engaged social movements. In the words of one of the founders 
of ALAMES, Edmundo Granda (1946–2008), the point of epidemiologic and other health-
related theorizing, research, policy, and action is to contribute to establishing a “ transfor-
mative political program that fi ghts for the right to health, built with the support of 
different viewpoints and via consensual methods ” (bold in the original), one that con-
ceptualizes “the fi ght for health as a  right  through the commitment and  empowerment  of 
the people” (italics in the original) (Granda, 2008). 

 To date, engagement between the social epidemiologic theories of Latin America and 
the global North has been hindered by the relative neglect of Latin American theorizing in 
the English-language epidemiologic literature. This situation is itself emblematic of 
the differentials in power, affecting both the production and dissemination of scientifi c 
knowledge, that these theories address (Waitzkin, 1981; Krieger, 1988; Franco et al., 
1991; Waitzkin et al., 2001a; Waitzkin et al.,2001b; Iriart et al., 2002; Krieger, 2003; 
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Eldredge et al., 2004; Birn et al., 2009; Krieger et al., 2010). To address this problem, Latin 
and North American health professionals, including epidemiologists, have recently begun 
new collaborative initiatives, such as the “Latin American Social Medicine” database, 
which uses “Spanish, Portuguese, and English language trilingual structured abstracts to 
summarize classic and contemporary works” (Eldredge et al., 2004; Latin American Social 
Medicine, 2009). A similar effort, the “Virtual Health Library,” implemented in 1998 by the 
Pan American Health Organization (Almeida-Filho et al., 2003; Bireme/PAHO/WHO, 
2009), seeks to “to expand and strengthen the fl ow of scientifi c and technical information 
on health across Latin America and the Caribbean” (Bireme/PAHO/WHO, 2009). 

 Adding to the likely growing impact of Latin American theoretical and empirical epide-
miologic literature are two additional trends. The fi rst is rapidly rising interest in “global 
health” and “globalization” (Beaglehole, 2003; Kawachi & Wamala, 2007; Birn et al., 
2009), potentially opening up new possibilities for more critical and equitable international 
scientifi c exchange. The second is changing Latin American economic and political 
circumstances, whereby the expanding number of newly elected twenty-fi rst century 
center-left governments (Burns & Charlip, 2007; Barrett et al., 2009), including such 
emerging economic powers such as Brazil, are variously engaged in implementing policies 
and health practices based on the ideas of Latin American social medicine and collective 
health (Granda, 2008; Cohen, 2008; Alvarado et al., 2008; Borgia et al., 2008; Romero 
et al., 2008; Laurell, 2008; Briggs & Mantini-Briggs, 2009; Armada et al., 2009; Birn et al., 
2009). A likely consequence is that Latin American theories will increasingly infl uence 
twenty-fi rst century global epidemiologic theorizing and research. 

Health and Human Rights .  One additional framework, only just beginning to enter the 
social epidemiologic literature, is that of “ health and human rights, ” a fi eld founded in the 
late twentieth century (Mann et al., 1994; Mann et al., 1999; Gruskin & Tarantola, 2001; 
Krieger & Gruskin, 2001; Gruskin et al., 2005; Gruskin et al., 2007; Beyrer & Pizer, 
2007; Mullany et al., 2007; Birn et al., 2009). I mention it for two reasons: ( 1 ) its pro-
foundly different basis, compared to the other sociopolitical epidemiologic theories, for 
theorizing links between individuals, societal structure, and population health and ( 2 ) its 
implications for not only government policies but also the work of epidemiologists employed 
by governmental agencies. In brief, human rights, as articulated in the  “ Universal 
Declaration of Human Rights ”  (UDHR) issued by the United Nations in 1948 in the after-
math of World War II, and with aspects subsequently codifi ed in international human rights 
law (Mann et al., 1994; Mann et al., 1999; Gruskin & Tarantola, 2001; Glendon, 2001; 
Anderson, 2003; Gruskin et al., 2005; Gruskin et al., 2007), refer to a range of social, polit-
ical, civil, economic, and cultural rights that are held to be universal (applicable to all 
individuals everywhere), inter-related, and indivisible. These rights inhere in all individuals 
by virtue of their being human — and simultaneously concern the relationship of individuals 
to the state. 

 Employing neither a purely individualistic nor structural analysis, the health and human 
rights framework focuses on government obligations to respect, protect, and fulfi ll human 
rights (Mann et al., 1994; Mann et al., 1999; Gruskin & Tarantola, 2001; Gruskin et al., 
2005; Gruskin et al., 2007). These obligations include recognizing that “everyone is enti-
tled to all the rights and freedoms set forth” in the 1948 UDHR, “without distinction of any 
kind, such as race, colour, sex, language, religion, political or other opinion, national or 
social origin, property, birth, or other status” (UDHR, 1948, Article 2). The health and 
human right framework accordingly lends itself to analysis of how both promotion and 
violation of human rights by governments and their policies — encompassing but not lim-
ited to health policies — can affect individual and population health. At issue not only are 
the actual health impacts but also the ability to analyze them, as related to the kinds of 
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population data, including census and health data, that that government agencies do — or do 
not — collect and analyze. 

 Yet, despite its relevance to population-based research on the sociopolitical determinants 
of health, to date the bulk of work investigating links between health and human rights has 
been either policy-oriented or case-based, rather than epidemiologic (Mann et al., 1999; 
Gruskin & Tarantola, 2001; Gruskin et al., 2005; Gruskin et al., 2007; Beyrer & Pizer, 2007; 
Mullany et al., 2007; Birn et al., 2009). Suggesting this state of affairs will change is growing 
recognition globally of the utility of a rights-based approach to health both for holding 
governments’ accountable for the health impacts of their policies and for assisting efforts to 
change inequitable policies (Gruskin et al., 2005; Gruskin et al., 2007; Gruskin & Ferguson, 
2009; Birn et al., 2009). This is because evaluating the health impact of these policies requires 
engagement with measuring levels, distributions, and causes of health outcomes among 
populations — that is, the essential work of epidemiology. The added conceptualization of 
societal determinants of health in relation to human rights is thus also likely to be an increas-
ingly prominent part of twenty-fi rst century sociopolitical theories of disease distribution. 

   Psychosocial Determinants of Health: Stressed Minds, Sick Bodies, and 
Unhealthy Societies   

 A second major trend of mid/late-twentieth to early twenty-fi rst century social epidemio-
logic theorizing, concerned with the psychosocial determinants of health, emphasizes 
individuals’ perceptions of — and their health-damaging or health-enhancing responses 
to — social conditions, social interactions, and social status (Galdston, 1954a; Ahmed & 
Coelho, 1979; Elliott & Eisdorfer, 1982; Brunner, 1997; Marmot, 1988; McEwen & Stellar, 
1993; McEwen, 1998a; Elstad, 1998; Adler, 1999; Brunner and Marmot, 1999; Krieger, 
2001a; Wilkinson, 2001; Shulkin, 2004a; Sapolsky, 2004; Marmot, 2004; Wilkinson, 2005; 
McEwen, 2007; Wilkinson & Pickett, 2009). As stated by the internationally renowned 
epidemiologist Sir Michael Marmot (b. 1945), “psychosocial suggests that psychological 
factors of interest are related to the social environment” (Marmot, 1988, p. 639). At issue 
are individuals’ appraisals of their socially-structured situation(s) (e.g., as threatening or 
rewarding, as fair or unfair, in relation to both immediate circumstances and anticipated 
scenarios) and how they respond, psychologically, biologically, and behaviorally, thereby 
affecting their health. Of interest are not only harms caused by adverse psychological stres-
sors but also social phenomena hypothesized to buffer their impact (e.g., social support, 
social networks, social capital) (Elstad, 1998; Stansfi eld, 1999; Kawachi & Berkman, 
2000; Sapolsky, 2004; McEwen, 2007). In both cases, whether the psychosocial stimuli are 
noxious or benefi cial, a central interest, biologically, is how the brain perceives and 
responds to them (McEwen, 1998b; Marmot, 2004; Sapolsky, 2004; McEwen, 2007; 
McEwen, 2008), as graphically depicted in Figure     6–5.

Historical Development . Epidemiologic theorizing about and research on explicitly 
termed psychosocial  exposures, including “stress,” in relation to both somatic and mental 
disease, can readily be traced back to the 1940s (Halliday, 1946; Gordon, 1953; Kruse, 
1954; Galdston, 1954b; King & Cobb, 1958; Chope, 1959). Informing its precepts were 
prior research in: ( 1 ) psychology (the fi eld which originated the term  psychosocial  [OED, 
2009]); ( 2 ) medicine (including  social medicine , discussed above, and also  holistic medi-
cine  [Lawrence & Weisz 1988] and  psychosomatic medicine , with the fi rst English-language 
journal by this name fi rst published in 1939 [ Psychosomatic Medicine , 2009]); and 
(3 ) physiology, and especially work on biology of “stress.” 
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 One key infl uence was the research of Walter B. Cannon (1871–1945), who in 1915 
coined the phrase “fi ght or fl ight” to describe “bodily changes in pain, hunger, fear, and rage” 
(Cannon, 1915). Of particular relevance is his pathbreaking work, starting in the 1920s, 
both on the sympathetico-adrenal system and on homeostasis  — a term he also coined, 
building on the renowned French physiologist Claude Bernard’s (1813–1878) idea that 
living organisms need to keep a constant “internal milieu” to survive (Cannon, 1935; 
Galdston, 1954b; Wolfe et al., 2000, pp. 144–165; Shulkin, 2004b). Also salient was the 
work of Hans Seyle (1907–1982) (Galdston, 1954b; Selye, 1976; Elstad, 1998; Viner, 
1999; Shulkin, 2004b), who in 1936 fi rst described what he termed the  general adaptation 
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syndrome  to describe organisms’ “universal” response to stressors, a phenomena which he 
termed stress  and which involved the stages of “alarm,” “resistance,” and “exhaustion” 
(Selye, 1936; Selye, 1946; Selye, 1976). By the mid-1950s, the ideas of “homeostasis,” 
“stress,” and “imbalance” in relation to what were explicitly termed  material deprivation,
and psychological deprivation  became core concepts of psychosocial epidemiologic theo-
rizing (Galdston, 1954b); by the mid-1960s, epidemiologic research increasingly investi-
gated hypothesis linking the social patterning of psychological stressors to disease 
distribution (Henry & Cassel, 1969;  Textbox     6–5  ). 

 During the latter part of the 1970s, psychosocial epidemiologic theorizing and research 
took off (Krieger, 2001a), as refl ected in a series of seminal papers by such epidemiologists 
as John Cassel (1921–1976) (Cassel, 1974; Cassel, 1976) ( Textbox     6–5  ) and S. Leonard 
Syme (b. 1932) and Lisa Berkman (b. 1950) (Syme & Berkman, 1976). Emphasizing the 
idea of “general susceptibility” — in contrast to “disease specifi city” or specifi c exposures 
(Kunitz, 2007, pp. 27–42) — they argued that psychosocial stressors generated by human 
interaction, such as dominance hierarchies, social disorganization, marginal status, and rapid 
social change, acted as nonspecifi c exposures that altered neuroendocrine function. The net 
effect was that of “making subsets of people more or less susceptible” to what were claimed 
to be “ubiquitous agents in our environment” (Cassel, 1976, p. 108), conceived of as “direct 
noxious stimuli, i.e., disease agents” (Cassel, 1976, p. 109), thereby producing persistent 
“social class gradients of mortality and life expectancy” (Syme & Berkman, 1976, p. 1). Also 
in 1976, Selye published his 1256-page opus on Stress in Health and Disease  (Selye, 1976), 
providing further evidence from both animal and human research linking stress and risk of 
disease. One year later, the physician George Engel (1913–1999) introduced his infl uential 
“biopsychosocial” model in the pages of Science  (Engel, 1977; Frankel et al., 2003). That 
same year, Joseph Eyer and Peter Sterling published their critical article on “Stress-Related 
Mortality and Social Organization,” discussed above, which brought a political economy 
perspective to the generation of psychosocial stressors under capitalism (Eyer & Sterling, 
1977) and which advocated, as a solution, major sociopolitical change ( Textbox     6–4  ). 

 Sterling and Eyer then subsequently, in 1988, advanced psychosocial theorizing by 
introducing a new concept:  allostasis  (Sterling & Eyer, 1988, p. 631). Challenging the 
idea of homeostasis , they coined their new term to refer to regulatory systems that achieve 
“stability through change,” with two key premises about these systems being: “ parameters 
vary, and variation anticipates demand ” (italics in original) (Sterling, 2004, p. 21). 
Conceptually, the term  allostasis  helped clarify how pathophysiology could result from 
chronic overactivation of regulatory systems, in relation to both experienced and antici-
pated situations (Shulkin, 2004b; Sterling, 2004). One implication was that psychosocial 
stressors could be directly pathogenic, rather than alter only susceptibility; a second was 
that disease could arise from dysregulation of normal regulatory systems, as opposed to 
arising from some sort of intrinsic “defect” (whether genetic or otherwise) (Sterling & 
Eyer, 1981; Sterling, 2004). 

 A decade later, the term’s successor,  allostatic load , was introduced by Bruce S. McEwen 
(McEwen & Stellar, 1993; McEwen, 1998a; McEwen, 1998b). Explicitly drawing upon 
Sterling and Eyer’s idea, McEwen’s term referred to “wear-and-tear from chronic over-
activity or underactivity” of systems “that protect the body by responding to internal and 
external stress,” including “the autonomic nervous system, the hypothalamic-pituitary-
adrenal (HPA) axis, and cardiovascular, metabolic, and immune systems” (McEwen, 
1998a, p. 171). Elaborated since (Shulkin, 2004a; McEwen, 2004; McEwen, 2007; 
McEwen, 2008) — especially with reference to early life exposures, cumulative disadvan-
tage across the lifecourse, and psychoneurobiology — the concepts of  allostasis ,  allostatic
state , and  allostatic overload  (Shulkin, 2004b, p. 7), along with their associated metaphors 
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    Textbox 6–5.     Psychosocial Theories of Disease Distribution (Mid-Twentieth to 
Early Twenty-First Century): “Stress,” Biology, and Subjective 
Appraisal of — and Responses to — Social Circumstances    

   1950s   Galdston I (ed).  Beyond the Germ Theory: The Roles of Deprivation and 
Stress in Health and Disease . New York: Health Education Council, 
New York Academy of Medicine, 1954. 
 a) Galdston I. Beyond the germ theory: the roles of deprivation and 
stress in health and disease, pp. 3–16. 
 p. 4: “To maintain homeostasis, i.e., the constancy of his internal milieu, 
man [ sic ] must have access to the balancing factors in the process. Unless 
man [ sic ] can obtain what is  required  (italics in original) and convert or 
eliminate what is  in excess  (italics in original) he cannot maintain  homeo-
stasis  (italics in original) — or health. 
 This lays bare a new source of pathology, that of deprivation: disease due 
to a  lack  (italics in original) of essentials …  
 Deprivations are to be witnessed in the psychological, no less than in the 
material spheres of existence (italics in original). 
 More recently to the concept of homeostasis there has been added that 
of  stress  (italics in original). Even when given all the factors necessary for 
maintenance man [ sic ] can maintain homeostasis in the face of external 
variations, provided only that the external variations are not excessive in 
degree, nor too sudden in development …  The critical factors are not 
alone the gravity of the stress but also the individual’s tolerance … ” 
 p. 12: “Thus we come upon a third source of morbidity different from 
the two I have already described. Thanks to Han Selye’s eloquence and 
energy, it is popularly known under the name of the ‘stress situation’ and 
the ‘stress syndrome.’” 
 b) Kruse HD. The interplay of noxious agents, stress, and deprivation 
in the etiology of disease, pp. 17–38. 
 p. 29: “Quite apart from the magnitude of the stress, the functional 
capacity of the regulatory system may vary over the life span under infl u-
ences, both normal and pathogenic, that are accounted to ordinary 
vicissitudes and exigencies. Among the conditions that affect the regula-
tory processes which determine homeostasis are: infection, inactivity, 
worry, dissipation, loss of sleep.” 
 p. 35: “From further observation Selye propounded the view that during 
the general adaptation syndrome some of the anterior pituitary and 
adreno-corticol hormones are produced in excess. This defensive endo-
crine response is useful since it raises resistance to stress. But the 
endogenous hormonal overproduction also has its harmful aspects since 
it can induce cardiovascular, renal, and joint diseases. 
 Thus the by-products of these excessive or abnormal adaptive reactions 
to stress are the so-called diseases of adaptation. They include some of 
the diseases that most frequently affect man [ sic ].”  

 1960s  Henry HP, Cassel JC. Psychosocial factors in essential hypertension: 
recent epidemiologic and animal experimental evidence.   Am J 
Epidemiol   1969; 90;171–200. 
 p. 195: “Recent human and animal experimental studies of the role of 
psychosocial factors as determinants of disease increase the attractive-
ness of the view that the defense alarm reaction may be an important 
intervening neurohumoral link between unfulfi lled social needs and the 
develop ment of high blood pressure. The alarm response induces   
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modifi cations of the steady state condition which activate adaptive 
mechanisms. There is evidence that by acting repeatedly over the years, 
this defense reaction will lead to a chronic elevation of systolic arterial 
pressure in the majority of the members of a disturbed social group.”

 1970s  Cassel J. The contribution of the social environment to host resistance. 
The fourth Wade Hampton Frost lecture.   Am J Epidemiol   1976; 
104:107–123. 
 p. 108: “The question facing epidemiologic inquiry then is, are there 
categories or classes of environmental factors that are capable of chang-
ing human resistance in important ways and making subsets of people 
more or less susceptible to these ubiquitous agents in the environment? 
When we have thought of these questions at all, we have been accus-
tomed to think in rather general terms of such things as nutritional status, 
fatigue, overwork or the like. I would suggest, however, that there is 
another category of environmental factors capable of producing pro-
found effects on host susceptibility to environmental disease agents, and 
that is the presence of other members of the same species, or more gen-
erally, certain aspects of the social environment. 
 The problem is that as soon as one introduces the concept of the poten-
tial role of the social environment in disease etiology, the almost 
inevitable response is that this means stress and stress disease. I think the 
simple-minded invocation of the word stress in such thinking has done 
as much to retard research in this area as did the concepts of the miasma 
at the time of the discovery of microorganisms … ” 
 p. 109: “ …  Stated in its most general terms, the formulation subscribed 
to (often implicitly) by most epidemiologists and social scientists working 
in this fi eld is that the relationship between a stressor and disease out-
come will be similar to the relationship between a microorganism and 
the disease outcome …  The corollaries of such a formulation are that 
there will be etiologic specifi city (each stressor leading to a specifi c stress 
disease) and there will be a dose-response relationship (the greater the 
stressor, the more likelihood of disease). There is serious doubt as to the 
utility or appropriateness of both of these notions.” 
 p. 109: “A more reasonable formulation would hold that psychosocial 
processes acting as ‘conditional’ stressors will, by altering the endocrine 
balance in the body, increase the susceptibility of the organism to direct 
noxious stimuli, i.e., disease agents. The psychosocial processes thus can 
be envisaged as enhancing susceptibility to disease.” 
 p. 110: “A remarkably similar set of social circumstances characterizes 
people who develop tuberculosis and schizophrenia, become alcoholics, 
are victims of multiple accidents, or commit suicide. Common to all 
these people is a marginal status in society. They are individuals who for 
a variety of reasons (e.g., ethnic minorities rejected by the dominant 
majority in their neighborhood; high sustained rates of residential and 
occupational mobility; broken homes or isolated living circumstances) 
have been deprived of meaningful social contact. It is perhaps surprising 
that this wide variety of disease outcomes associated with similar circum-
stance has generally escaped comment.” 
p. 113: “ …  a fuller explanation of the potential role of psychosocial fac-
tors in the genesis of disease requires the recognition of a second set of 
processes. These might be envisioned as the protective factors buffering
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 or cushioning the individual from the physiologic or psychologic conse-
quences of exposure to the stressor situation. It is suggested that the 
property common to these processes is the strength of the social supports 
provided by the primary groups of most importance to the individual.” 
 p. 121: “ …  Recognizing that throughout history, disease, with rare excep-
tions, has not been prevented by fi nding and treating sick individuals, but by 
modifying those environmental factors facilitating its occurrence, this formu-
lation would suggest that we should focus efforts more directly on attempts 
at further identifi cation and subsequent modifi cation of these categories of 
psychosocial factors rather than on screening and early detection. 
 Of the two sets of factors, it would seem more immediately feasible to 
attempt to improve and strengthen the social supports rather than 
reduce exposure to the stressors … ”  

 1980s  Elliott GR, Eisdorfer C (eds).   Stress and Human Health: Analysis and 
Implications of research. A study by the Institute of Medicine/National 
Academy of Sciences  . New York: Springer, 1982. 
 p. 8: “A growing body of well-controlled studies document that disrup-
tive life events are associated with an increased risk of a number of mild 
and severe physical and mental disorders. For example, such life events 
as job loss, bereavement, moving to a new location, or marriage have 
been associated with increased likelihood of developing minor infections, 
sudden cardiac death, cancer, and depression. At the same time, basic 
scientists are measuring with increasing sensitivity the effects that severe 
stressors can have on hormonal responses, on brain function, and on 
cardiovascular, immune, and endocrine systems. Investigators have also 
demonstrated the importance of psychosocial factors as mediators of 
responses to stressors and are developing better methods for measuring 
such effects. Factors such as the interpretation of an event or the avail-
ability of social supports may infl uence greatly how an individual responds 
to a disruptive life event. Taken together, the evidence strongly supports 
the conclusion that stress can affect physical and mental processes that 
might alter an individual’s susceptibility to disease, 
 with adverse health consequences for a large number of individuals 
exposed to them.”  

 1990s  Brunner E. Stress and the biology of inequality. Br Med J 1997; 314:
1472–1476. 
 p. 1472: “It is well established that health depends on socioeconomic cir-
cumstances, but the biology of this relation is not well described. 
Psychosocial factors operating throughout the life course, beginning in 
early life, infl uence a variety of biological variables. Research with non-
human primates shows the effects of dominance hierarchy on biology, and 
similar metabolic differentials are evident in a hierarchy of white collar civil 
servants. The neuroendocrine ‘fi ght or fl ight’ response produces physiolog-
ical and metabolic alterations which parallel those observed with lower 
socioeconomic status. The biological effects of the psychosocial environ-
ment could explain health inequalities between relatively affl uent groups.”  

 2000s  McEwen BS. Central effects of stress hormones in health and dis-
ease: understanding the protective and damaging effects of stress 
and stress mediators.   Eur J Pharmacol   2008; 582:174–185. 
p. 174: “Stress begins in the brain and affects the brain, as well as the rest 
of the body. Acute stress responses promote adaptation and survival via
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 responses of neural, cardiovascular, autonomic, immune and metabolic 
systems. Chronic stress can promote and exacerbate pathophysiology 
through the same systems that are dysregulated. The burden of chronic 
stress and accompanying changes in personal behaviors (smoking, eating 
too much, drinking, poor quality sleep; otherwise referred to as ‘life-
style’) is called allostatic overload. Brain regions such as hippocampus, 
prefrontal cortex and amygdala respond to acute and chronic stress and 
show changes in morphology and chemistry that are largely reversible if 
the chronic stress lasts for weeks. However, it is not clear whether pro-
longed stress for many months or years may have irreversible effects on 
the brain. The adaptive plasticity of chronic stress involves many media-
tors, including glucocorticoids, excitatory amino acids, endogenous 
factors such as brain neurotrophic factor (BDNF), polysialated neural cell 
adhesion molecule (PSA-NCAM) and tissue plasminogen activator (tPA). 
The role of this stress-induced remodeling of neural circuitry is discussed 
in relation to psychiatric illnesses, as well as chronic stress and the con-
cept of top-down regulation of cognitive, autonomic and neuroendocrine 
function. This concept leads to a different way of regarding more holistic 
manipulations, such as physical activity and social support as an important 
complement to pharmaceutical therapy in treatment of the common phe-
nomenon of being ‘stressed out.’ Policies of government and the private 
sector play an important role in this top-down view of minimizing the 
burden of chronic stress and related lifestyle (i.e., allostatic overload).”  

of imbalance, have become central to late twentieth and early twenty-fi rst century epide-
miologic psychosocial ideas and research. 

Core Tenets.  Building on this history, three basic postulates of contemporary psychoso-
cial epidemiologic theorizing about disease distribution can be discerned. These are:  

    1.   the distribution of adverse psychological stressors (and their buffers) is socially pat-
terned, as linked to people’s social position, living conditions (e.g., at home, in their 
neighborhood), and, if employed, workplace conditions;  

    2.   relative rank in social hierarchies is a — if not  the  — major adverse psychological stres-
sor; and  

    3.   adverse psychological stress, especially if chronic, can harm somatic and mental 
health via pathways that can, independently and synergistically, involve the central 
nervous system, regulatory physiology, behavior, and illness itself.     

 Postulated mechanisms include:  

    1.   most commonly: brain-mediated allostatic overload, resulting in physiological damage 
that can potentially lead directly to disease (e.g., sustained hypertension) and also to 
increased susceptibility to other exposures (e.g., infectious agents, via immune system 
suppression) (McEwen & Stellar, 1993; McEwen, 1998b; Kubzansky & Kawachi, 
2000; Brunner, 2000; Sapolsky, 2004; Sterling, 2004; McEwen, 2007; McEwen, 
2008);
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    2.   the triggering of health-damaging behaviors, whether by elevating core obligate daily 
activities (e.g., sleeping, eating) to unhealthy levels (i.e., sleep deprivation, excessive 
eating) (McEwen & Stellar, 1993; Sterling, 2004; Sapolsky, 2004; McEwen, 2007; 
Wilkinson & Pickett, 2009) or by increasing the likelihood of people of employing 
nonobligate psychoactive substances (e.g., tobacco, alcohol, and other licit and illicit 
substances) to alleviate their distress and which, if used in excess (acutely or over the 
long-term), can harm their somatic and mental health (McEwen & Stellar, 1993; 
Emmons, 2000; Sterling, 2004; Sapolsky, 2004; Koob & Le Moal, 2004; McEwen, 
2008; Wilkinson & Pickett, 2009); and  

    3.   elevating the risk of developing mental illness (e.g., depression or post-traumatic 
stress disorder), which in addition to constituting a critical health outcome in its own 
right can also impair somatic health (Carney & Freedland, 2000; Rosen & Shulkin, 
2004; McEwen, 2008).     

 Work to test these hypotheses has ranged from sharpening conceptualization and mea-
surement of psychosocial exposures (Cohen et al., 1995; Berkman & Kawachi, 2000) to 
elaborating neurobiological pathways potentially linking psychosocial exposures to bodily 
and mental illness and also to all-cause and cause-specifi c mortality (National Research 
Council and Institute of Medicine, 2000; Shulkin, 2004a; McEwen, 2008). 

 Psychosocial theories of disease distribution thus stand as distinct from — even as they 
engage with — biomedical and sociopolitical frameworks. In their emphasis on mental 
interpretations of socially structured phenomena (e.g., social interactions, social hierarchy) 
and their biological and behavioral sequelae, psychosocial postulates explicitly challenge 
three core features of the biomedical model (as discussed in Chapter 5): its mind/body 
dualism, its methodological individualism, and its decontextualized framing of health 
behaviors as freely chosen “lifestyles.” Thus, in contrast to the biomedical orientation, 
psychosocial analyses posit that social causes matter and that both psychosocial and mate-
rial exposures can harm health (Marmot & Wilkinson, 1999; Adler, 2006). 

 Nevertheless, the psychosocial engagement with social phenomena is chiefl y concerned 
with the biology of stress and individual’s psychological perceptions of and behavioral 
responses to their social milieu and status ( see   Textbox      6–5  ). As its name implies, the 
psychosocial orientation not surprisingly focuses on psychological pathways and mecha-
nisms and not political or sociological analyses of what socially patterns or precipitates 
their activation. The overwhelming emphasis is on how psychological phenomena (and 
not differences in material resources or exposures) create “social gradients in health” 
(see   Textbox   6–6  ). Together, these patterns comprise, in the words of Sir Michael Marmot, 
the “status syndrome” (Marmot, 2004, p. 1), for which (Marmot, 2004, p. 6): 

…  Quite simply, the key lies in that most important organ, the brain. The psychological experi-
ence of inequality has profound effects on body systems. The evidence we shall examine 
suggests that this may be a major factor in generating the status syndrome.   

 Thus, compared to the social epidemiology’s sociopolitical theories of disease distribu-
tion, psychosocial analyses accord less attention, theoretically and empirically, to who 
and what generates psychosocial insults and buffers, and also to how the social, spatial, 
and temporal distribution of these exposures — –along with that of ubiquitous or non- 
ubiquitous pathogenic physical, chemical, or biological agents — is shaped by extant 
and changing social, political, and economic priorities and policies (Krieger, 2001a; 
Krieger, 2001b). Likewise receiving scant analysis is how and why diverse forms of social 
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    Textbox 6–6.     Leading Twenty-First Century Psychosocial Explanations for the 
“Social Gradient” in Disease: Poverty as a State of Mind — and 
Relative Standing in the Social Hierarchy.       

   Sapolsky RM. Social status and health in humans and other animals.    Annu Rev 
Anthropol    2004; 33:393–418.   

 p. 410: “Most researchers view psychosocial factors related to stress as major media-
tors of the SES/health relationship. In addition to the insuffi ciency of the most notable 
nonpsychosocial explanations, indirect support for psychosocial factors includes the 
following: (a) The poor have an excess of physical and psychological stressors; 
(b) studies report an SES gradient related to basal glucocorticoid levels; and (c) the 
strongest SES gradients occur for diseases with the greatest sensitivity to stress, such 
as heart disease, diabetes, metabolic syndrome, and psychiatric disorders. 

 The case for stress-related psychosocial factors has become more direct. To appreci-
ate this, one must consider a truism: Given food, shelter, and safety suffi cient to 
sustain health, if everyone is poor, then no one is. In modern societies, it is never the 
case that everyone is equally (non)poor. This paves the way for a key point about the 
gradient, namely that poor health is not so much the outcome of being poor, but of 
feeling poor, that is, feeling poorer than others. Therefore, poverty, rather than being 
an absolute measure, is a subjective assessment that is mired in invidiousness.”     

   Marmot MG.   The Status Syndrome: How Social Standing Affects our Health 
and Longevity  . New York: Times Books/Henry Holt, 2004.   

 p. 1: “We have remarkably good health in the rich countries of the world …  Except 
that it is better for some than others–considerably so. Where you stand in the social 
hierarchy is intimately related to your chances of getting ill, and your length of life …  

 Let me translate ‘where you stand in the social hierarchy.’ You are not poor. You are 
employed. Your children are well fed. You live in a decent house or apartment. You 
turn on the faucet and drink the water in the secure knowledge that it is clean. The 
food you buy is not similarly contaminated. Most people you come across in your 
daily routine also meet this description. But, among these people, none of whom is 
destitute or even poor, you acknowledge that some are higher in the social hierarchy: 
they may have more money, bigger houses, a more prestigious job, more status in 
the eyes of others, or simply a higher-class way of speaking. You also note that there 
are other people lower than you on these criteria, not just the very poor or homeless, 
but people whose standing is merely lower than yours, to a varying extent. The 
remarkable fi nding is that among  all  (italics in original) of these people, the higher the 
status in the pecking order, the healthier they are likely to be. In other words, health 
follows a social gradient. I call this the status syndrome.” 

 p. 2: “ …  for people above a threshold of material well-being, another kind of well-
being is central. Autonomy–how much control you have over your life–and the 
opportunities you have for full social engagement and participation are crucial for 
health, well-being, and longevity. It is inequality in these that plays a big part in pro-
ducing the social gradient in health. Degrees of control and participation underlie the 
status syndrome.” 

 p. 6: “ …  the causes of the social gradient are to be found in the circumstances in 
which we live and work …  It is about the fact that control over life circumstances and 
full social engagement and participation in what society has to offer are distributed 
unequally, and as a result health is distributed unequally …  
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 How do these experiences translate into illness? Quite simply, the key lies in that 
most important organ, the brain. The psychological experience of inequality has pro-
found effects on body systems. The evidence we shall examine suggests that this may 
be a major factor in generating the status syndrome.” 

 p. 11: “We then need to look at the crucial question of relative inequalities: the 
importance of where one stands relative to others in the hierarchy. This may be more 
important for health than absolute level of resources.”     

   Wilkinson RG.    The Impact of Inequality: How to Make Sick Societies Healthier. 
New York: The New Press   , 2005.   

 pp. 60–61: “The term psychosocial is often used in preference to psychological to 
emphasize the extent to which the features of emotional life that affect health are 
socially patterned and dependent on the social context rather than simply on indi-
vidual happenstance …  .” 

 pp. 61–62: “The normal basis on which we distinguish between material and psy-
chosocial factors hinges on whether the health impact is dependent on some 
conscious or unconscious perception or cognitive processing, or whether, in contrast, 
it affects health regardless of what we think or feel or know. So, for instance, things 
such as air pollution, infectious microorganisms, poisoning, and vitamin defi ciencies 
are all capable of harming our health even if we are totally unaware of them: they are 
therefore classifi ed as material factors having a direct effect on health. But job or 
housing insecurity affects your health only if you are aware of it. Similarly, the practi-
cal causes of feelings of hostility, depression, or lack of sense of control may be clear 
enough, but if it is those feelings that are doing the health damage, they are classifi ed 
as psychosocial, even if the remedies are often material. That is an important point: 
the remedies for psychosocial stressors often involve changes in material circum-
stances.” 

 p. 63: “Concentrating on these psychosocial infl uences does not mean that direct 
effects of poorer material circumstances do not matter. Things such as poor diet, air 
pollution, smoking, and bad housing obviously do matter. But we should not be too 
simplistic about them and imagine that there are very clear connections between, for 
instance, exposure to the physical hazards of poor-quality housing and the causation 
of cancers or heart disease.” 

 pp. 65–66: “Psychosocial infl uences on health are not like the health risks of eating 
too much fatty food — enjoyable but better avoided because of the health effects. 
Psychosocial factors are important because they go to the heart of our subjective 
experience of the quality of life. They matter not just because of their health conse-
quences, but in themselves. If you are depressed, you want your depression to end 
because it is an unhappy state to be in, not merely because someone tells you that it 
is also a risk factor for heart disease …  . 

 In contrast, gaining an understanding of the direct material causes of ill health 
could not take us to the heart of the malaise of modern society and so does not have 
the same potential to improve the psychosocial well-being of whole populations. The 
more important direct effects of material factors are already better understood, 
despite being less powerful, and many of them could be dealt with–provided there is 
the political will–simply by ensuring that the benefi ts of economic growth extended 
to all sections of society.”   
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“hierarchies —  postulated to be an evolved and innate feature of human society (Wilkinson, 
2001; Sapolsky, 2004; Marmot, 2004; Wilkinson, 2005; Wilkinson & Pickett, 2009) — have 
dramatically differed and changed over time, whether comparing varieties of “premodern” 
societies (e.g., foraging, horticulturalist, pastoral, or agricultural (Smith et al., 2010) or 
feudalistic versus capitalistic societies, or different variants of the latter (e.g., pre vs. post-
slavery, pre- vs. post-enactment of neoliberal economic policies), (Giddens and Held, 
1982; Hobsbawm, 1994; Zinn, 2003; Hobsbawm, 2008). Also accorded little, if any, atten-
tion are epidemiologic data demonstrating that depending on the health outcome under 
consideration — and in what time and place — “social gradients” can be not only positive but 
also null, negative, and even change direction, as well as differ by gender and race/ethnicity 
(Elstad, 1998; Krieger, 2000; Lynch et al., 2000; Krieger, 2001a; Davey Smith, 2003; 
Hardy, 2004; Macleod et al., 2005; Macleod et al., 2006; Kunitz, 2007; Krieger, 2007). 

 In summary, although united in their views that societal context shapes population health 
and is responsible for the existence of health inequities, the sociopolitical and psychosocial 
frameworks offer very different — and at times clashing — sets of ideas to explain these 
links. Whether other approaches can be taken to parsing the relationships between what 
Cannon termed “the body physiologic and the body politic” (Cannon, 1941), simultane-
ously mindful of sociopolitical, psychosocial, and biological processes — in historical, 
spatiotemporal, and ecological context — is what I shall consider next.                                                    
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 Ecosocial Theory of Disease 
Distribution   

  Embodying Societal & Ecologic Context       

       Starting in the mid-1990s, new proposals for ecologically oriented integrative, multilevel, 
and dynamic epidemiologic frameworks, explicitly linking societal and biophysical deter-
minants of disease distribution and health inequities — over the life-course and across gen-
erations in geographic and historical context — began to appear in the English-language 
epidemiologic literature (Krieger,   2001a  ). The fi rst of these was the  ecosocial theory of 
disease distribution  that I initially proposed in 1994 (Krieger,   1994  ) and have elaborated 
since ( see   Textbox     7–1   ). It was joined in 1995 by Tony McMichael’s urging adoption of an 
ecological perspective (McMichael,   1995  ) — that of “human ecology” (McMichael,   2002  , 
p. 1145) — so that epidemiologists could escape being “prisoners of the proximate” 
(McMichael,   1999  ), and in 1996 by Mervyn Susser and Ezra Susser’s call for “ eco-epidemiology ” 
(Susser & Susser,   1996  ).  

 Common to all three perspectives has been an explicit concern with: ( 1 ) “ecology” (albeit 
variously defi ned and conceptualized), ( 2 ) societal infl uences on health, and ( 3 ) their inter-
relationship ( see   Textbox     7–1   ). Another shared premise is overt recognition that replacing 
“reductionism” and “risk factor” epidemiology with an undifferentiated “holism” and indif-
ference to specifi c exposures, specifi c diseases, specifi c locales, and specifi c time periods 
is unlikely to advance epidemiology: theoretically, methodologically, substantively, or 
practically (Krieger,   1999a  ). Needed instead is clear epidemiological theorizing about soci-
etal and biological processes involving phenomena within and across levels within and 
over different scales of time and space, in specifi ed historical time periods and locales. 

 Nor has this nascent trend toward integrative theorizing been unique to epidemiology. 
Instead, during the late twentieth century, similar efforts have arisen within — and have 
been reaching across — a fast-growing array of scientifi c disciplines, both “natural” and 
“social,” all sharing the aim of comprehending “complex systems” and overcoming the 
fragmentation and decontextualization of knowledge caused by ever more narrow disci-
plinary specialization; examples of such intellectual endeavors can be found in physics, 
biology, ecology, geography, history, sociology, psychology, and anthropology, to name but 
a few fi elds (McAdam et al.,   2001  ; Grene & Depew,   2004  ; Taylor,   2005  ; Biersack & 
Greenberg,   2006  ; Érdi,   2008  ; Mitchell,   2009  ). Like the new ecologically-oriented epide-
miologic theorizing, many of these efforts are seeking to integrate levels of analysis in 
relation to time and place. They are also engaged in deep debates over whether the objective 
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    Textbox 7–1.     Integrating Ecological Thinking into Epidemiologic Theories 
of Disease Distribution: Three Frameworks Proposed in the 
1990s — Ecosocial Theory, Human Ecology, and Eco-Epidemiology       

   (1) Krieger’s  “ecosocial theory of disease distribution” —  the most elaborated of 
the three, as articulated through a series of papers and discussed in more detail in 
this article.   

 This theory: ( 1 ) explicitly incorporates constructs pertaining to political economy, 
political ecology, ecosystems, spatiotemporal scales and levels, biological pathways 
of embodiment, and the social production of scientifi c knowledge, ( 2 ) critiques the 
prevalent framing of determinants as “proximal” versus “distal” (and their meta-
phoric counterparts of “downstream” vs. “upstream”), and ( 3 ) proposes specifi c 
alternative theoretical constructs to guide hypotheses generation, study design, and 
data interpretation (Krieger,   1994  ; Krieger,   1999a  ; Krieger,   1999b  ; Krieger,   2000a  ; 
Krieger,   2000b  ; Krieger,   2001a  ; Krieger,   2001b  ; Krieger,   2001c  ; Krieger,   2001d  ; 
Krieger & Gruskin,   2001  ; Krieger,   2003a  ; Krieger,   2003b  ; Krieger,   2004a  ; Krieger, 
  2004b  ; Krieger & Davey Smith,   2004  ; Krieger,   2005a  ; Krieger,   2005b  ; Krieger,   2005c  ; 
Krieger,   2006  ; Krieger,   2007  ; Krieger,   2008a  ; Krieger,   2008b  ; Krieger,   2009  ; Krieger 
  2010a  ; Krieger   2010b  ; Krieger 2010c). 

 Disciplines that have used ecosocial theory to date (with the references providing 
only selected examples) include not only:  

   –  epidemiology (Yen & Syme,   1999  ; Thacker & Buffi ngton,   2001  ; Azambuja et al., 
  2002  ; Ben-Shlomo & Kuh,   2002  ; Goldberg et al.,   2003  ; Wise,   2003  ; Sommerfeld, 
  2003  ; Stewart & Napoles-Springer,   2003  ; Poundstone et al.,   2004  ; McLaren & 
Hawe,   2005  ; Velasco et al.,   2006  ; Leslie & Lentle   2006  ; Yamada & Palmer   2007  ; 
Gillespie et al.,   2007  ; Buffardi et al.,   2008  ; Gravlee,   2009  ),  

  but also  

   –  environmental and occupational health (Bernardi & Ebi,   2001  ; Northridge et al., 
  2003  ; Quinn,   2003  ; Parkes et al.,   2003  ; Robert & Smith,   2004  ; Kegler & Miner, 
  2004  ; Parkes et al.,   2004  ; Porto,   2005  ; Morello-Frosch et al.,   2006  );  

   –  behavioral science and health promotion (Prothrow-Stith et al.,   2003  ; Raphael, 
  2003  ; Barbeau et al.,   2004  ; Maupin et al.,   2004  ; Sorensen et al.,   2004  ; Edwards 
et al.,   2004  ; Glass & McAtee,   2006  );  

   –  nursing (Abrums,   2004  ; Edwards et al.,   2004  ; MacDonald,   2004  );  
   –  psychology and substance abuse (Walters & Simoni,   2002  ; Burris et al.,   2004  ; 

Nichter et al.,   2004  ; Godette et al.,   2006  );  
   –  sociology (Spitler,   2001  );  
   –  urban health and urban planning (Northridge et al.,   2003  ; Northridge & Sclar, 

  2003  ; Corburn,   2004  ; Galea & Vlahov,   2005  );  
   –  health and human rights (Chilton,   2006  ; Teti et al.,   2006  );  
   –  medical anthropology (Baer & Singer,   2009  ; Thompson et al.,   2009  ); and  
   –  critical analyses of population health (Levins,   1996  ; Levins & Lopez,   1999  ).         

   (2) McMichael’s “ human ecology ” approach (McMichael,   2002  , p. 1145), 
delineated in several articles and expanded into a book (McMichael,   1995  ; 
McMichael,   1999  ; McMichael,   2001  ; McMichael,   2002  ; McMichael,   2004  ).   
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is to bridge — versus reject and refute — longstanding dualisms counterposing “mind” 
versus “body,” “nature” versus “nurture,” and “biological” versus “societal” (Csordas, 
  1994  ; Cronon,   1996  ; Weiss & Haber,   1999  ; Lakoff & Johnson,   1999  ; Lewontin,   2000  ; 
Damasio,   2003  ; Haraway,   2004  ; Grene & Depew,   2004  ; Taylor,   2005  ; Biersack & 
Greenberg,   2006  ; Calvo & Gomila,   2008  ). 

 To date, however, much of the work in social epidemiology calling for interdisciplinary, 
integrated theorizing has sought to expand its conceptual groundings chiefl y by turning to 
the social sciences — in part as a reaction to the biomedical dominance in framing biology 
(Cassel,   1964  ; Tesh,   1988  ; Berkman & Kawachi,   2000  ; Hofrichter,   2003  ; Graham,   2007  ; 
Hall & Lamont,   2009  ). It has accorded little or no attention to the biological aspects of the 
self-designated natural ecological sciences, despite their explicit focus on relationships 
between biological organisms, populations, and their environments. The emphasis instead 
has been on “ecology” construed as “nested social hierarchies,” refl ecting the infl uence 
of social science theorizing and, more specifi cally, the impact of the highly infl uential 
“ecological systems theory,” proposed in 1979 by the renowned psychologist Urie 
Bronfenbrenner (1917–2005) (Bronfenbrenner,   1979  ; Bronfenbrenner,   2005  ). 

 Concerned with the “ecology of human development,” Bronfenbrenner’s model has 
been widely used not only in developmental psychology but also public health (including 
epidemiology), where it is often termed the social ecological model  (Stokols,   1996  ; Earls, 
2003; Bauer et al.,   2003  ; McLaren & Hall,   2005  ; Glass & McAtee,   2006  ). In developing 

 This framework holds that “the health of populations is primarily a product of 
ecological circumstance: a product of the interaction of human societies with 
the wider environment, its various ecosystems and other life-support processes” 
(McMichael,   2001  , pp. xiv). Theoretical work required includes: ( 1 ) conceptually and 
methodologically establishing approaches for analyzing the “complex social and 
environmental systems that are the context for health and disease; ( 2 ) thinking about 
population health in increasingly ecologic terms; ( 3 ) developing dynamic, interactive, 
life-course models of disease risk acquisition; and ( 4 ) extending their spatial-temporal 
frame of reference as they perceive the health risks posed by escalating human pres-
sures on the wider environment” (McMichael,   1999  , p. 887). Informed by increasing 
ecosystem concerns about the “overloading of the biosphere” (McMichael,   1995  , p. 
633), the metaphor employed is of a successive series of “footprints,” referring to 
human evolution, culture, and humankind’s “ecological footprint” on the ecosphere 
(McMichael,   2001  , pp. xiv–xv). 

 (3)  The Sussers’ “ eco-epidemiology, ”  sketched in one article (Susser & Susser, 
  1996  ) and briefl y re-capitulated in three editorials (Susser,   2004  ; March & Susser, 
  2006a  ; March & Susser,   2006b  ) (with two of these essays [Susser & Susser,   1996  ; 
March & Susser,   2006a  ] republished in Susser & Stein’s   2009   book on  Eras in Epide-
miology  [Susser & Stein,   2009  ]). 

 This approach advocates use of an “ecologic perspective …  encompassing many 
levels of organization–molecular and societal as well as individual” (Susser & Susser, 
  1996  , p. 674), with attention to “localization …  and the bounds that limit generaliza-
tions about biological, human, and social systems” (Susser & Susser,   1996  , p. 675); 
also included is attention to “trajectories of health and disease over life course” and 
“historical trends” (March & Susser,   2006a  , p. 1379). Initially representing “levels” 
strictly as “nested hierarchies” via the metaphor of “Chinese boxes — a conjurer’s nest 
of boxes, each containing a succession of smaller ones” (Susser & Susser,   1996  , p. 675), 
eco-epidemiology subsequently has shifted to the “upstream/downstream” metaphor 
(March & Susser,   2006b  ).   
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this theory, Bronfenbrenner was infl uenced (Bronfenbrenner,   2005  ) by the work of the 
Soviet development child psychologist Lev Vygotsky (1896–1934), who sought to apply 
the ideas of “historical dialectical materialism” to his fi eld, so as to study children in con-
text and reframe their development as contingent on the dynamic interplay of the child over 
time with her or his various biophysical and societal contexts at multiple levels (e.g., family 
and household, school, neighborhood, nation, political-economic system, etc.) (Vygotsky, 
  1978  ; Richards,   1996  ). 

 In Bronfenbrenner’s original model, an individual’s “ecology” was initially conceptualized 
in relation to nested “micro,” “meso,” “exo,” and “macro” social systems (e.g, a child’s family 
environment, the social environment connecting home and school, parents’ work environ-
ment, and the larger societal context, respectively) (Bronfenbrenner,   1979  , pp. 3–8). In later 
iterations, Bronfenbrenner added a “chrono” system, to encompass environmental events 
over time, and he also became more focused on biological development, such that in 2001 he 
renamed his framework the “bioecological theory of human development” (Bronfenbrenner, 
  2001  ; Bronfenbrenner,   2005  ). A feature of this theory, from the start, has been its concep-
tion of the ecological environment  as “a set of nested structures, each inside the next, like 
a set of Russian dolls” (Bronfenbrenner,   1979  , p. 3). Yet, as contemporary ecological theo-
rizing in both the natural and social sciences makes clear, nested hierarchies are but one 
form of ecological structure; not only do non-nested hierarchies exist, but the forms of 
hierarchies themselves are not “fi xed” and instead depend on the biological processes at 
issue (Villa & Ceroni,   2005  ; Taylor,   2008  ; Lidicker,   2008  ). A useful question to consider, 
then, is: What might it mean, conceptually, for epidemiology to take engage with ecolo-
gists’ views of ecological theory?     

   The Origins of “Ecology” and Current Conceptual Debates 
in Ecological Thinking   

 For anyone interested in integrative thinking, the appeal of  ecology , a discipline concerned 
with analyzing organisms in context, should not be surprising. Ever since the German phy-
sician and zoologist Ernst Haeckel (1834–1919) (Richard,   2008  ) fi rst coined the term in 
1866 ( see   Textbox     7–2   ), drawing on the Greek word “ oikos, ” meaning “household,” to refer 
to “the whole science of the relations of the organism to the environment” (Stauffer,   1957  , 
p. 140), the idea and study of ecology  has informed — and been transformed and expanded 
by — the thinking of and debates within diverse scientifi c disciplines, natural and social 
alike (McIntosh,   1985  ; Bramwell,   1989  ; Worster,   1994  ; Merchant,   2002  ; Taylor,   2008  ). 
Haeckel, himself inspired (Stauffer,   1957  ; Richard,   2008  ) by Charles Darwin’s  Origin of 
Species  (Darwin,   1859  ), for which he was one of the most prolifi c popularizers (Richard, 
  2008  ), viewed his research as encompassing what he termed “the economy of nature … . in 
a word, ecology is the study of all those complex interrelations referred to by Darwin as the 
conditions of the struggle for existence” (Stauffer,   1957  , p. 141). To Haeckel, this concept 
of struggle for existence  was central to life, and no species was exempt — whether human 
or otherwise. He accordingly, like many of his contemporaries, emphasized competitive 
over mutualistic relationships as the norm — and he likewise embraced the Social Darwinist 
ideology of his era to explain and justify the conventional racial hierarchies of his era 
(Richards,   2008  ), once again underscoring how social context affects scientifi c theorizing. 
Granted, naturalists and others long before Haeckel had carefully observed and sought to 
explain the complex mingling of and relationships between so many creatures “in nature,” 
but it was not until the latter part of the nineteenth century that the fi eld developed into a 
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    Textbox 7–2.    “Ecology”: Defi nitions (1866–2009) — Continuities and Change       

   Original:      

    1866: Original defi nition by Ernst Haeckel (1834–1919), appearing in  Generelle 
Morphologie der Organismen. Allgemeine Grundzüge der organischen 
Formen-Wissenschaft, mechnisch begründet durch die von Charles Darwin 
reformirte Descnedenz-Theorie  (Berline: Reimer, 2 vol), Vol II, pp. 286–297, 
and translated by Stauffer     1957    (Stauffer,   1957  , pp. 140–141).   

 “By ecology, we mean the whole science of the relations of the organism to the envi-
ronment including, in the broad sense of the term, all the ‘conditions of existence.’ 
These are partly organic, partly inorganic in nature; both, as we have shown, are of 
the greatest signifi cance for the form of the organisms, for they force them to become 
adapted. Among the inorganic conditions of existence to which every organism must 
adapt itself below, fi rst of all, the physical and chemical properties of its habitat, the 
climate (light, warmth, atmospheric conditions of humidity and electricity), the inor-
ganic nutrients, nature of the water and of the soil, etc. 

 As organic conditions of existence we consider the entire relations of the organism 
to all the other organisms with which it comes into contact, and of which most con-
tribute either to its advantage or its harm. Each organism has among the other 
organisms its friends and its enemies, those which favor its existence and those which 
harm it. The organisms which serve as organic foodstuff for others or which live upon 
them as parasites also belong in this category of organic conditions of existence. In 
our discussion of the theory of selection we have shown what enormous importance 
all these adaptive relations have for the entire formation of organisms, and specially 
how much the organic conditions of existence exert a much more profound trans-
forming action on organisms than do the inorganic. The extraordinary signifi cance of 
these relations does not correspond in the least to their scientifi c treatment, however. 
So far physiology, [the science] to which this belong, has, in the most one sided fash-
ion, almost exclusively investigated the conserving functions of organisms (preservation 
of the individual and the species, nutrition, and reproduction), and among the func-
tions of the relationship [it has investigated] merely those which are produced by the 
relations of single parts of the organism to each other and to the whole. On the other 
hand, physiology has largely neglected the relations of the organism to the environ-
ment, the place each organism takes in the household of nature, in the economy of 
all nature, and has abandoned the gathering of the relevant facts to an uncritical 
“nature history,” without making an attempt to explain them mechanistically. 

 This great gap in physiology will now be completely fi lled by the theory of selection 
and the theory of evolution which results directly from it. It shows us how all the 
infi nitely complicated relations in which each organism occurs in relation to the envi-
ronment, how the steady reciprocal action between it and all the organic and 
inorganic conditions of existence are not the premeditated arrangements of a Creator 
fashioning nature according to a plan but are the necessary effects of existing matter 
with its inalienable properties and their continual motion in time and space. Thus the 
theory of evolution explains the housekeeping relations of organisms mechanistically 
as the necessary consequences of effectual causes and so forms the monistic ground-
work of ecology.”     
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    1869: Refi ned defi nition by Ernst Haeckel (1834–1919), appearing in the 
inaugural lecture he was invited to present to the philosophical faculty of Jena, 
as translated by W.C. Allee  (Stauffer,   1957  , p. 141).   

 “By ecology we mean the body of knowledge concerning the economy of nature–the 
investigation of the total relations of the animal both to its inorganic and to its organic 
environment; including, above all, its friendly and inimical relations with those 
animals and plants with which it comes directly or indirectly into contact–in a word, 
ecology is the study of all those complex interrelations referred to by Darwin as the 
conditions of the struggle for existence.”      

   A century later:      

    Odum EP.  Fundamentals of Ecology . 3rd ed. Philadelphia: Saunders, 1971  
(Odum,   1971  ).   

 p. 3: “ …  As a recognized distinct fi eld of biology, the science of ecology dates from 
about 1900, and only the past decade has the word become part of the general 
vocabulary …  

 The word ecology is derived from the Greek oikos, meaning “house” or “place to 
live.” Literally, ecology is the study of organisms “at home.” Usually ecology is defi ned 
as the study of the relation of organisms or groups of organisms to their environment, 
or the science of the interrelations between living organisms and their environment. 
Because ecology is concerned especially with the biology of  groups  (italics in original) 
of organisms and with the  functional  (italics in original) processes on the lands, in the 
oceans, and in fresh waters, it is more in keeping with the modern emphasis to defi ne 
ecology as the study of the structure and function of nature, it being understood that 
mankind ( sic ) is a part of nature. One of the defi nitions in Webster’s Unabridged Dic-
tionary seems especially appropriate for the closing decades of the 20th century, 
namely, “ the totality or pattern of relations between organisms and their environment ” 
(italics in original). In the long run the best defi nition for a broad subject fi eld is prob-
ably the shortest and least technical one, as, for example, ‘environmental biology.’”      

   Contemporary:      

    McMichael AJ.  Human Frontiers, Environments, and Disease: Past Patterns, 
Uncertain Futures . Cambridge: Cambridge University Press, 2001  (McMichael, 
  2001  ).   

 p. 17: “Ecology refers to the interconnected relationships between populations of 
plants and animals and between them and their natural environment. There is an 
emphasis on integration, interdependency, and feedback processes, all within a sys-
tems context. Ecological systems can be studied at different levels of organization: 
individual, organisms, populations, biotic communities, ecosystems, biomes, the bio-
sphere, and the ecosphere.” 

 p. 20: “Ecology is a way of observing and thinking about the complex natural word; 
it is integrative, not disaggregative.”     
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self-designated scientifi c discipline (McIntosh,   1985  ; Bramwell,   1989  ; Worster,   1994  ; 
Merchant,   2002  ; Richard,   2008  ).  

 Since then, scholars in myriad fi elds have elaborated, contested, and applied various 
defi nitions and tenets of  ecology . Critical and creative engagement with the ideas are evi-
dent not only in a variety of self-designated ecological disciplines (e.g., plant, animal, and 
aquatic ecology; theoretical, ecosystem, community, population, and behavioral ecology 
[McIntosh,   1985  ; Worster,   1994  ; Roughgarden,   1998  ; Hannan,   2001  ; Merchant,   2002  ; Jax, 
  2008  ; Taylor,   2008  ]) and other biological sciences (e.g., evolutionary biology and develop-
mental biology [Eldredge & Grene,   1992  ; Eldredge,   1999  ; Lewontin,   2000  ; Buerton et al., 
  2000  ; Gilbert,   2001  ]) but also in public health (Honari & Boylen,   1999  ; McMichael,   2001  ; 
Rayner,   2009  ) and a range of social sciences — especially sociology, anthropology, geogra-
phy, and psychology (Bronfenbrenner,   1979  ; Steiner & Nauser, 1993; Lawrence,   1993  ; 
Honari,   1999  ; McAdam,   2001  ; Merchant,   2002  ; Turner & Boyns,   2002  ; Turner,   2005  ). 

 Premises shared by all these “ecological” disciplines are:  

   1.  understanding the mutual engagement of organisms and their environments requires 
analysis in relation to “level,” “time,” and “space” — and hence consideration of pro-
cesses simultaneously involving spatiotemporal scale and both geographical and 
historical milieu;  

   2.  individual “organisms” (including people) necessarily belong to “populations” and 
both together are dynamically are shaped by and shape their “environment;” hence:  

   3.  ecological context matters, because it arrays the particular causal mechanisms 
that together (in their spatiotemporal relationships) produce the specifi ed patterns of 
phenomena.     

 Corollaries are that causal arrows between organisms, populations, and their environments 
fl ow in both directions — albeit not necessarily with the same force (Eldredge,   1999  ; 

    Oxford English Dictionary On-Line. Draft revision June     2009    . Available at:  
  http://dictionary.oed.com.ezp-prod1.hul.harvard.edu/    (Accessed: June 16, 
2009).  (OED,   2009  )   

     1a. The branch of biology that deals with the relationships between living organisms 
and their environment. Also: the relationships themselves, esp. those  of  a specifi ed 
organism.  

  1b. Chiefl y  Sociol.  The study of the relationships between people, social groups, 
and their environment; (also) the system of such relationships in an area of human 
settlement. Freq. with modifying word, as   cultural ecology  ,   social ecology  ,   urban 
ecology  .  

  1c. In extended use: the inter-relationship between any system and its environment; 
the product of this.  

   2.  The study of or concern for the effect of human activity on the environment; advo-
cacy of restrictions on industrial and agricultural development as a political 
movement; (also) a political movement dedicated to this.          

http://dictionary.oed.com.ezp-prod1.hul.harvard.edu/
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Turner & Boyns,   2002  ; Turner,   2005  ) — and can produce both positive and negative feed-
back. Moreover, the theorizing as to what relationships and processes result in organisms 
constituting “populations” and “communities” (by genealogical descent and by concurrent 
interactions [Eldrege & Grene,   1992  ; Grene & Depew,   2004  ]) is as essential as the theoriz-
ing as to what constitutes their “environs,” with such defi nitional issues of considerable 
import to epidemiology as well (Krieger,   2007  ). 

 Agreement on these basic precepts, however, co-exists with sharp debates over their use, 
embroiling ecologically-oriented theorists within and across myriad disciplines, with differ-
ent positions holding prominence at various points in time (McIntosh,   1985  ; Grene,   1987  ; 
Levin,   1992  ; Krieger,   1994  ; Worster,   1994  ; Barbour,   1996  ; Ellis,   1996  ; Bock & Goode, 
  1998  ; Merchant,   2002  ; Jax,   2008  ; Taylor,   2008  ; Krieger,   2008a  ). Far from there being one 
“ecological” perspective, “the evolution of scientifi c ecology in twentieth century,” as sum-
marized by the historian Carolyn Merchant, has included “human ecology, organismic 
ecology, economic ecology, and chaotic ecology” (Merchant,   2002  , p. 159). Each of these 
distinct theoretical trends, moreover, has held “differing assumptions about nature and the 
human and ethical relationship to it” (Merchant,   2002  , p. 172), whereby: 

 Human ecology incorporates humans into nature and adapts to nature’s limits; organismic 
ecology views humans as separate from nature, but as followers of its balanced, homeostatic 
processes; economic ecology asserts humans as scientifi c managers of a nature that can be con-
trolled for human benefi t; fi nally, chaotic ecology sees nature as having unpredictable 
characteristics, leaving humans as only partially able to manage its systems. Nature is thus far 
more complex than previously considered, and is best described as a disorderly, rather than a 
harmonious balance.   

 A similar analysis of ecology’s intellectual debates and shifts is offered by the ecological 
theorist and conservation biologist Kurt Jax [Jax   2008  , pp. 5-6]: 

 Until about 1950, ecological theory, like that of many other disciplines at that time, was perme-
ated by organismic notions, which emphasized the whole in contrast to the parts and likened 
ecological units and their ‘development’ to the individual organism. This also implied an 
equilibrium view of these units (and nature as a whole) and thus, although ecology was never 
really ‘static,’ it emphasized those processes that seemed to account for this overall balance 
of nature, while changes that did not fi t into this scheme, e.g., ‘catastrophes’ like natural forest 
fi res or insect outbreaks, were mostly considered to be irrelevant to ecological theory …  By 
the mid-century the way in which ecological units was perceived was also changing …  The 
new theory emphasized the individualistic reactions of different species, gradients more 
than sharp boundaries, and change instead of equilibria. It thus allows for stronger connections 
to evolutionary theory, and the view of ecological units as historical and contingent …  Recent 
discourses struggling for a unifi cation of ecological theory include the role of hierarchy, 
scale, and heterogeneity, as well as a new emphasis on individual species within ecosystems. 
The last development, in particular, points to the lasting importance of natural history in 
ecology, which–in spite of some attempts by the ‘New Ecology’ to base ecology exclusively 
on physical and mathematical categories–will always remain an essential part of ecological 
science.   

 In other words, ecology, like any science (including epidemiology), has had its share of 
theoretical debate, with different frameworks leading to very different research questions 
and discoveries. 
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 Among the ecologists’ wide-reaching arguments, several are resonant with parallel 
debates in epidemiology. All concern issues of level and spatiotemporal scale and their 
implications for both causal processes and causal inference (McIntosh,   1985  ; Levin,   1992  ; 
Lidicker, 1992; Worster,   1994  ; Barbour,   1996  ; Roughgarden,   1998  ; Keil et al.,   1998  ; 
Peterson & Parker,   1998  ; O’Neill & King,   1998  ; Hobbs,   1998  ; Merchant,   2002  ; Neumann, 
  2005  ; Paulson & Gezon,   2005  ; Jax,   2008  ; Taylor,   2008  ). Three examples of such ecologi-
cal debates, grounded substantively in ecological problems, are provided in  Textbox     7–3   . 
The fi rst concerns problems of pattern in relation to spatial scale (Levin,   1992  ); the second 
involves problems of levels and temporal scale (including a wry commentary on a period 
when U.S. government funding for ecology favored strictly experimental design, resulting 
in a wave of ecological studies whose scope effectively equaled that of a dissertation — 
that is, limited spatial area and with at most 5 years of observation time — despite most 
ecological processes involving far vaster expanses of space and time) (May,   1998  ); and 
the third pertains to problems of levels in relation to causal processes, with debates 
over whether the causes of ecological succession and speciation are to be found in 
external environmental perturbations versus the intrinsic biological properties of organisms 
(Eldredge,   1999  ).  

 Framed in more abstract terms that can readily be transferred to epidemiologic examples, 
related debates concern:  

   1.  the nature and boundaries of “levels,” including whether “levels” are ontologically 
“real” versus analytic abstractions (noting that for the discussion to be about ecology, 
at least one level must be comprised of “organisms” and another their “environment,” 
however defi ned);  

   2.  the relationships between “levels,” including  
   a.  whether or not they necessarily form “nested” versus “non-nested” hierarchies;  
   b.  whether or not “emergent properties” exist, whereby “higher” levels exhibit charac-

teristics not reducible to those of “lower” level phenomena;  
   c.  whether phenomena at a given level are adequately explained by processes occur-

ring at that level versus require explanation in relation to phenomena at another 
level (“higher” or “lower”), and the criteria by which this can be determined; and  

   d.  whether observed changes in phenomena at any given level are driven chiefl y by 
interactions of phenomena at the “same” level (i.e., endogenous) versus by pertur-
bations at “higher” or “lower” levels;    

   3.  the dynamics of cross-level interactions, including whether or not the systems encom-
passing these interactions tend toward “equilibrium” versus not, and also whether or 
not “non-equilibrium” at “lower levels” or smaller spatiotemporal scales can co-exist 
with or even contribute to stability at “higher” levels and larger scales; and  

   4.  the importance — or not — of (natural) history and historical contingency, and hence 
the extent to which particular events, patterns, or processes can be generalized, regard-
less of time and place.     

 Additional debates, specifi c to disciplines focused on analyzing people, concern how 
ecological concepts or metaphors at times have been used to “naturalize” social phenom-
ena, thereby removing political and economic causes from view (Lawrence,   1993  ; Krieger, 
  1994  ; Chew & Laubichler,   2003  ); one classic example is the use of the plant succession 
model by 1930’s Chicago school of “social ecology” to describe and explain the changing 
composition of city neighborhoods (Park,   1936a  ; Park,   1936b  ), as if it were a  natural  phe-
nomenon, independent of the workings of the real estate industry in conjunction with the 
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    Textbox 7–3.     Three Examples of Debates Within Ecological Sciences About 
Patterns, Level, Spatiotemporal Scale, and Causal Processes.       

   Example from theoretical ecology:      

    Levin SA. The problem of pattern and scale in ecology: the Robert H. 
MacArthur Award lecture.  Ecology  1992; 73:1943–1967.  (Levin,   1992  )   

 p. 1944: “Theoretical ecology, and theoretical science more generally, relates pro-
cesses that occur on different scales of space, time, and organizational complexity. 
Understanding patterns in terms of the processes that produce them is the essence of 
science, and is key to the development of principles for management. Without an 
understanding of mechanism, one must evaluate each new stress on each new system 
de novo, without any scientifi c basis for extrapolation; with such understanding, one 
has the foundation for understanding and management. A popular fascination of 
theorists in all disciplines, because of the potential for mechanistic understanding, has 
been with systems in which the dynamics at one level of organization can be under-
stood as the collective behavior of aggregates of similar units. Statistical mechanics, 
interacting particle systems, synergetics, neural networks, hierarchy theory, and other 
subjects all have concerned themselves with this problem …  

  …  To scale from the leaf to the ecosystem to the landscape and beyond, we must 
understand how information is transferred from fi ne scales to broad scales, and vice 
versa …  

  …  The reference to ‘particular scales of interest’ emphasizes a fundamental point: 
there is no single ‘correct’ scale on which to describe populations or ecosystems … ” 

 p. 1945: “When we observe the environment, we necessarily do so on only a lim-
ited range of scales; therefore, our perception of events provides us with only a 
low-dimensional slice through a high-dimensional cake. In some cases, the scales of 
observation may be chosen deliberately to elucidate key features of the natural 
system; more often, the scales are imposed on us by our perceptual capabilities, or by 
technological or logistical constraints. In particular, the observed variability of the 
system will be conditional on the scale of description.”      

   Example from ecological systems ecology:      

    May R. Levels of organization in ecological systems. In: Bock GR, Goode JA.  The 
Limits of Reductionism in Biology . (Novartis Foundation Symposium 213). 
Chichester, UK: John Wiley & Sons, 1998; pp. 193–202.  (May,   1998  )   

 pp. 193–194: “In physics, there are rules which operate largely independently of time 
or place, but in biology one is dealing with systems which are in a sense reactive so 
that the whole picture becomes hugely more complicated. In biology, one cannot 
assume the laws are the same all places and at all times because they are hugely con-
text dependent and the contexts change over evolutionary time. Moving beyond 
biology to the social sciences, it gets even worse: there are all the problems of the life 
sciences plus the fact that the entities under study are aware of what is happening 
and are modifying things in a conscious way.” 

 p. 196: “ Spatial and temporal  scale (bold in original). The whole idea that one can 
understand one level in terms of the level below it can become diffi cult in some areas 
of science because the appropriate scale–either spatial or temporal–for controlled 
experiment is too large or long. This is a practical question that has caused a great 
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deal of anguish in ecology. This problem is not unique to ecology; it is also encoun-
tered in cosmology. If you want to understand the history of the Universe, there are 
limits to the scope for manipulative experiments. 

 In the USA, the National Science Foundation (NSF) went through a rather irritating 
hiccup from the mid 1970s to the mid 1980s when a bunch of people (who didn’t 
understand physics but thought that ecology ought to be more like what they 
thought physics was) decided that the NSF ecology programme really ought to be 
doing reductionist things, and reductionism got confused with doing manipulative 
experiments. The outcome of this was an interesting phase: if you look at the manip-
ulative experiments in ecological studies published over this time, 75 %  were of a 
spatial scale of less than 10 metres and 95 %  of them were on a time scale of fi ve years 
or less, the time scale of a PhD thesis (May 1994). It is not at all clear that the most 
important questions in understanding community structure and response to distur-
bance necessarily happen on a scale of less than a metre or over a timescale of three 
years or less.” 

 p. 197: “In conclusion, I am an antireductionist in the sense that reductionism is 
often confused with saying all we need is brilliantly clever manipulative experiments 
that describe what is going on. I believe it is important to understand not just  what  is 
happening, but also how it is happening, and, ultimately,  why  it is happening (italics 
in original) …  

 Sometimes real understanding may necessitate looking at lower levels, building 
from physiology to individual behavior to population dynamics to community struc-
ture. More commonly, phenomenological understanding of the level in question–be 
it individual or population or ecosystem–will be suffi cient for most purposes, and too 
simplistic a reductionist programme will be doomed by diffi culties of spatial or tem-
poral scales, or uniqueness of history.”      

   Example from evolutionary biology:      

    Eldredge N.  The Pattern of Evolution . New York: W.H. Freeman & Co., 1999.  
(Eldredge,   1999  )   

 pp. 3–4: “This is a book that asks the question: How has evolutionary theory, involv-
ing ideas on how biological evolution happens, remained so disconnected from the 
domain of the rest of science–the world of matter-in-motion studied by physicists, 
chemists, and earth scientists? 

 This narrative is a search for that very connection, one that asks how patterns in the 
history of earth and of life can reveal what the connection must look like. And, by the 
fi nal chapter, I propose the answer: The connection between the evolution of life and 
the physical history of the earth lies through ecology. I make the very strong claim 
that nothing much happens in biological evolutionary history until extinction claims 
what has come before. And species extinction is an ecological phenomenon: the 
fallout of ecosystem disruption, degradation, and eventual outright destruction.” 

 p. 4: “ …  (the) conviction that everything from evolutionary history to the structures 
of ecosystems emanates from the competitive urges of genes, if anything, isolates 
evolutionary biology still further from the physical realm of matter-in-motion. 

 Ecological succession does not happen without physical destruction of mature 
ecosystems. This is true whether we’re talking of fi res in grasslands and forests, of 
storm damage to coral reefs …  there is no way a clearing will appear through the 
simple lives and deaths of individual organisms. It takes an event, a physical event, to 
trigger succession. 
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banking and business sectors and politicians and civic leaders, including their enforcement 
of then legal racial residential segregation laws.     

   Ecosocial Theory of Disease Distribution: Ecology, Biology, the Political 
Economy of Health, and the Social Production of Science   

 How might the kinds of theoretical issues raised in these ecological debates be relevant to 
epidemiologic theories of disease distribution?  Ecosocial theory  offers one example. 
Paying heed to societal and ecologic context, to lifecourse and historical generation, to 
levels of analysis, to interrelationships between — and accountability for — diverse forms of 
social inequality, including racism, class, and gender, and to epidemiologists’ context and 
conceptual frameworks, this theory asks,  “Who and what drives current and changing 
patterns of social inequalities in health?”  (Krieger,   1994  ). Clues are to be sought in the 
ways of living afforded by current and changing societal arrangements of power, property, 
and the production and reproduction of both social and biological life, involving people, 
other species, and the biophysical world in which we live. Core constructs of the theory, as 
currently elaborated, are provided in  Figure     7–1,  along with newly summarized key prop-
ositions in Textbox     7–4.

 My choice of the term  ecosocial  — a term not employed in the health sciences until 1994, 
when I introduced it (and with only a handful of one-off uses in other literature at the 
time) — rather than, say,  biosocial , was deliberate. The fi rst and foremost reason was to 
capture, conceptually and substantively, the more expansive ecological frame of consider-
ing the dynamic social, biotic, and abiotic context in which all organisms (including people) 
and populations live, interact, and die. By calling explicit attention to biological processes 
and principles (Scheiner,   2010  ), while rejecting the tenets of biomedical reductionism, the 
goal was build on extant analyses of the “political economy of health” and the “social pro-
duction of disease” (as reviewed in Chapter 6), whose frameworks, although extremely 
useful, are, as I have noted previously, biologically opaque, affording little insight into 
the biophysical phenomena relevant to translating societal conditions into population pat-
terns of health, disease and well-being (Krieger,   1994  ; Krieger,   2001a  ). The second reason 
was to avoid any association with the narrow biological determinist perspective that  bioso-
cial , with its eugenics roots, has come to represent — especially in relation to analyses 
regarding race/ethnicity, gender, and social class (Harrison & Peel,   1969  ; Harrison & Peel, 
  1970  ; Fox,   1975  ; Brothwell,   1977  ; Mascie-Taylor,   1990  ; Walsh,   2004  ; Walsh & Beaver, 
  2009  ). Indicative of this genealogy is that the present-day  Journal of Biosocial Research

 Ecological succession–where pioneer species colonize degraded habit, eventually to 
be replaced as other species come to be re-established–is a process that produces 
pattern …  

 Patterns in the natural world is extremely important. As we shall see, they pose both 
the questions and the answers that scientists formulate as they seek to describe the 
world: the nature and behaviors of entities such as atoms and continents, or organ-
isms, species, and ecosystems, according to one’s particular bent and expertise. 
Science is a search for resonance between mind and natural pattern as we try to 
answer these questions.”    
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(Journal of Biosocial Science ,   2009  ) was, until 1968, called the  Eugenics Review  (founded 
in 1909) (Mazumdar,   2000  ). 

 To begin, the ecosocial question “Who and what is responsible for current and changing 
patterns of health inequities?” necessarily engages with the query “Who and what drives 
overall patterns and levels of morbidity and mortality?” — both among people and also, as 
warranted, among other species. It consequently is obligate, not optional, to link the theo-
rizing to specifi c diseases, and their historically-specifi c and spatially-patterned rates and 
trends, both singly and in concert with other specifi c outcomes. Awareness of disease-
specifi c patterns, including which are leading causes of morbidity and mortality in speci-
fi ed social groups at particular ages, at which historical moment, in turn is essential for 
comprehending the patterning of commonly used “summary” outcomes (e.g., all-cause 
mortality, premature mortality, and life expectancy). As ecosocial theory underscores, 
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     Figure 7–1.    Ecosocial theory and embodying inequality: core constructs. (Krieger,   1994  ; 
Krieger,   2008a  )   
   Core constructs  , referring to processes conditional upon extant political economy and political 
ecology : 
 1.  Embodiment , referring to how we literally incorporate, biologically, in societal and ecological 
context, the material and social world in which we live; 
 2.  Pathways of embodiment , via diverse, concurrent, and interacting pathways, involving adverse 
exposure to social and economic deprivation; exogenous hazards (e.g., toxic substances, 
pathogens, and hazardous conditions); social trauma (e.g., discrimination and other forms of 
mental, physical, and sexual trauma); targeted marketing of harmful commodities (e.g., tobacco, 
alcohol, other licit and illicit drugs); Inadequate or degrading health care; and degradation of 
ecosystems, including as linked to alienation of indigenous populations from their lands 
 3.  Cumulative interplay of exposure, susceptibility, and resistance across the lifecourse , referring 
to the importance of timing and accumulation of, plus responses to, embodied exposures, 
involving gene expression, not simply gene frequency; and 
 4.  Accountability and agency , both for social disparities in health and research to explain these 
inequities.    
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    Textbox 7–4.     Ecosocial Theory: Core Propositions     

      1.  People literally embody, biologically, their lived experience, in societal and eco-
logic context, thereby creating population patterns of health and disease.  

   2.  Societies’ epidemiologic profi le are shaped by the ways of living afforded by their 
current and changing societal arrangements of power, property, and the produc-
tion and reproduction of both social and biological life, involving people, other 
species, and the biophysical world in which we live.  

   3.  Determinants of current and changing societal patterns of disease distribution, 
including health inequities, are: ( 1 ) exogenous to people’s bodies, and ( 2 ) manifest 
at different levels and involve different spatiotemporal scales, with macro-level 
phenomena are more likely to drive and constrain meso- and microlevel phenom-
ena than vice versa; to the extent genes are relevant to societal distributions of 
disease, at issue is gene expression, rather than gene frequency.  

   4.  In societies exhibiting social divisions based on property and power, and in which 
those with the most power and resources comprise a small percent of the popula-
tion, the more prevalent the health outcome, the greater the absolute burden (and 
potentially the relative burden) on those with less power and fewer resources, as 
they comprise the majority of the population; a corollary is that for more rare or 
infrequent (nonendemic) diseases, it cannot be presumed, in advance, whether 
social inequalities in the outcome exist and, if they do, the direction of the gradi-
ent.  

   5.  Explanations of disease distribution cannot be reduced solely to explanations of 
disease mechanisms, as the latter do not account for why rates and patterns 
change, in complex ways, over time and place.  

   6.  Practice of a refl exive epidemiology that situates in broader societal context an 
investigation’s motivating theories, hypotheses, methods of analysis, and interpre-
tation of fi ndings will improve the likelihood of epidemiologists being better 
positioned to understand and convey the meanings and limitation of our study 
results and explanations for population patterns of health, disease and well-being.      

indifference to rates of cause-specifi c morbidity and mortality, as evident in several of the 
sociopolitical theories reviewed in Chapter 6, precludes fully engaging with explaining — 
and altering — the actual burdens of ill-health experienced by real people in real time in real 
places.

 The  fi rst core construct of ecosocial theory  accordingly concerns  “embodiment.”  The 
central claim is that we literally embody, biologically, our lived experience, in societal and 
ecologic context, thereby creating population patterns of health and disease ( Figure     7–1   ). 
Embracing biology but not the dominant biomedical model, the idea of  embodiment  posits 
that determinants of current and changing societal patterns of disease distribution are exog-
enous to people’s bodies and cannot be reduced to allegedly “innate” characteristics, even 
as individual biological characteristics and variability do matter. Thus, even as ecosocial 
theory recognizes negative feedback can occur as a secondary phenomenon, whereby the 
societal context harms health, with poor health then further undermining possibilities for 
adequate resources for healthy living, it also emphasizes that the overwhelming weight of 
evidence places the primary causal arrow as leading from societal conditions to health 
status, as experienced from conception onward (Smith,   1999  ; World Health Organization 
Commission on the Social Determinants of Health [WHO CSDH],   2008  ). 
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 Several corollaries stem from the idea of  embodiment . The fi rst is that understanding 
disease distribution requires analyzing it in dynamic context, a core ecological principle. 
To the extent genes are relevant to societal distributions of disease — and of course they are, 
because every biological process in some way involves genes (Buerton et al.,   2000  ) — the 
construct of embodiment  clarifi es that when it comes to explaining population’s overall and 
social patterning of health — and especially temporal shifts in this patterning (e.g., falling, 
stagnant, or rising rates of disease or of the magnitude of health inequities) — at issue is 
gene expression rather than gene frequency (a clarifi cation I added after the initial formula-
tion of ecosocial theory [Krieger,   1994  ], prompted by ongoing debates about causes of 
racial/ethnic health inequities and new research on epigenetics [Krieger,   2005a  ; Krieger, 
  2005b  ]). 

 A second corollary of  embodiment  is that observed differences in health status between 
population groups can causally result from group-relations, not intrinsic biology, even as 
the biological differences are manifested in individual bodies. Such a statement of course 
hinges on what (and who) defi nes “population” groups and choice of comparison groups 
(Krieger,   2007  ), a conceptual problem key to ecology as well. In the case of both humans 
and other species, one aspect of defi ning “population groups” involves both concurrent 
interactions and genealogical ancestry (Eldrege & Grene,   1992  ). Nevertheless, in the case 
of people, history matters in still another way, as refl ected in the past and present social 
divisions that both: ( 1 ) create groups co-defi ned in relation to each other (e.g., owner/
employee, colonizer/Indigenous, free/slave, native-born/immigrant), ( 2 ) and establish the 
rules ( de jure  or  de facto ) determining how these groups differentially accumulate and 
inherit property, privileges, and other resources, concurrently and across generations. 
Exemplifying this point is how inequitable race relations can simultaneously socially pro-
duce, in historically specifi c ways, both racial/ethnic groups and their disparate health 
status (Krieger,   1999b  ; Krieger,   2000b  ; Krieger,   2003a  ; Krieger,   2005b  ; Gravlee,   2009  ; 
Kuzawa & Sweet,   2009  ; Krieger,   2010b  ). 

 Extending the idea of  embodiment  to include biological processes shaped by not only 
people’s societal interactions but also our existence as a biological organisms who repro-
duce sexually, an ecosocial approach additionally encourages better contextualization of 
analyses, including comparisons, of the health of women and men (Krieger et al.,   1993  ; Fee 
& Krieger,   1994  ; Krieger,   2003b  ). Rather than take as the starting assumption that all man-
ifestations of reproductive health and any observed differences in the health status of 
women and men necessarily refl ect “innate” and “natural” sexual distinctions, the construct 
of embodiment encourages asking both: (1) if women and men’s membership in other 
socially-defi end groups (e.g., social classes) affects the extent of similarity (and not just 
difference) in their health status within and across these groups, and (2) if any on-average 
difference between women and men is observed, if it might arise from gender relations, not 
just sex-linked biology, or perhaps both, synergistically (Krieger,   2003b  ). Indeed, illustrat-
ing the importance of asking whether gender, sex-linked biology, both, or neither are rele-
vant are the 12 examples provided in  Table     7–1    (Krieger,   2003b  ), with one such example 
being the association of parity with risk of both melanoma and heart disease among not 
only women but men, indicating that more than the potential biological effects of preg-
nancy are at issue (Kravdal,   1995  ; Lawlor et al.,   2003  ). Together, these examples under-
score why the ecosocial approach to embodiment and the interplay of biological and 
societal conditions matters for etiologic understanding and the modeling and interpreting 
of epidemiologic data.  

 The contextualized construct of embodiment likewise recognizes that socially-structured 
causal links between exposures and outcomes can vary over time and place, a proposition 
consonant with contemporary ecological theorizing. Nor are these shifts idiosyncratic; 



 

      Table 7–1.  Selected Examples of Differential Roles of Gender Relations and Sex-Linked Biology on Health Outcomes: Only Gender, Only Sex-Linked 
Biology, Neither, and Both (Krieger, 2003b).

  Case 
 Diagrammed 
illustration

 Exposure — 
outcome
association

 Relevance of: 

 Explication  
Gender
relations

Sex-linked
biology

1  Gender 
relations

  Sex-linked biology

 exposure       health outcome 

 Greater prevalence of 
HIV/AIDS due to needle-
stick injury among 
women compared to men 
health-care workers 
providing patient care 
(Ippolito et al.,   1997  ) 

 Yes:   of 
exposure 

 No   •     Gender relations: determinant of risk of exposure (needle-stick 
injury), via gender segregation of the workforce (e.g., greater 
likelihood of women being nurses) 

  •     Sex-linked biology: not a determinant of risk of exposure 
  •     Risk of outcome, given exposure: risk of seroconversion same 

among women and men  

2  Gender 
relations    

Sex-linked biology

 exposure       health outcome 

 Greater prevalence of 
contact lens microbial 
keratitis among men 
compared to women 
contact lens wearers 
(Liesegang,   1997  ) 

 Yes  No   •     Gender relations: determinant — among those wearing contact 
lenses — of risk of exposure to improperly cleaned contact 
lenses (men less likely to properly clean them than women) 

  •     Sex-linked biology: not a determinant of exposure 
  •     Risk of outcome, given exposure: risk of contact lens microbial 

keratitis same among women and men, once exposed to 
improperly cleaned contact lenses  

 3  Gender 
relations    

Sex-linked biology

 exposure       health outcome 

 Greater prevalence of 
short stature and gonadal 
dysgenesis among 
women with Turner’s 
syndrome compared to 
unaffected women 
(Ranke & Saenger,   2001  ) 

 No  Yes: 
 of exposure 

  •     Gender relations: not a determinant of exposure (X-monosomy, 
total or mosaic, or nonfunctional X chromosome) 

  •     Sex-linked biology: determinant of exposure 
  •     Risk of outcome, given exposure: not infl uenced by gender 

relations



 

Case
Diagrammed
illustration

Exposure—outcome
association

Relevance of:

Explication
Gender
relations

Sex-linked
biology

 4  Gender 
relations    

Sex-linked biology

 exposure       health outcome 

 Both similar and 
different adverse health 
outcomes among women 
and men due to 
ubiquitous exposure to 
cooking oil contaminated 
by polychlorinated 
biphenyls (PCBs) 
(“Yusho” disease) (Aoki, 
  2001  ) 

 No  Yes:   of 
exposed 

  •     Gender relations: not a determinant of risk of exposure 
(ubiquitous exposure to the contaminated cooking oil, in staple 
foods) 

  •     Sex-linked biology: not a determinant of risk of exposure 
  •     Risk of outcome, given exposure: partly infl uenced by 

sex-linked biology, in that although both women and men 
experienced chloracne and other dermal and ocular lesions, 
only women experienced menstrual irregularities  

 5  Gender 
relations    

Sex-linked biology

 exposure       health outcome 

Higher risk of stroke 
among both women and 
men in the U.S. “stroke 
belt” in several Southern 
states, compared women 
and men in other regions 
of the United States (as 
distinct from  differences 
in risk for women and 
men within a given 
region) (Pickle & Gillum, 
  1999  ) 

 No  No   •     Gender relations: not a determinant of risk of exposure (living 
in the U.S. “stroke belt”) 

  •     Sex-linked biology: not a determinant of risk of exposure 
  •     Risk of outcome, given exposure: neither gender relations nor 

sex-linked biology determine  regional variation  in stroke rates 
among men and among women (even as both may contribute to 
within-region higher risks among men compared to women)  



 

 6  Gender 
relations    

Sex-linked biology

 exposure       health outcome 

 Higher risk of 
hypospadias among male 
infants born to women 
exposed to potential 
endocrine-disrupting
agents at work (Van 
Tongeron et al.,   2002  ) 

 Yes:   for 
exposure 

 Yes:   once 
exposed 

  •     Gender relations: a determinant of risk of exposure, via gender 
segregation of the workforce (e.g., high level of phthalate 
exposure among hairdressers, who are mainly women) 

  •     Sex-linked biology: not a determinant of risk of exposure 
  •     Risk of outcome, given exposure: different for women and 

men, and for female and male fetus, as only women can be 
pregnant, and adverse exposure can lead to hypospadias only 
among fetuses with a penis  

 7  Gender 
relations    

Sex-linked biology

 exposure       health outcome 

 Geographic variation in 
women’s rates of 
unintended pregnancy as 
linked to variation in 
state policies re family 
planning   (Melvin et al., 
  2000  ) 

 Yes:   for 
exposure and 
 once exposed 

 Yes:   once 
exposed 

  •     Gender relations: a determinant, at societal level, of risk of 
exposure — that is, state policies and spending for family 
planning

  •     Sex-linked biology: not a determinant, at individual level of the 
girl or woman at risk of pregnancy, of state policies and 
spending for family planning 

  •     Risk of outcome, given exposure: gender relations, at the 
individual level, infl uence women’s access to — and ability to act 
on information obtained from — family planning programs, and 
sex-linked biology is a determinant of who can get pregnant 

 8  Gender 
relations    

Sex-linked biology

 exposure       health outcome 

 Earlier age of HIV 
infection among women 
compared to heterosexual 
men (in the United 
States) (Hader et al., 
  2001  ) 

 Yes:   for  
 exposure 

 Yes:   for  
 exposure and  
 once exposed 

  •     Gender relations: a determinant of age of sexual partner and 
risk of unprotected sex (e.g., gender power imbalance resulting 
in sex between older men and younger women, the latter 
having a lesser ability to negotiate condom use) 

  •     Sex-linked biology: a determinant of exposure, via genital 
secretions

  •     Risk of outcome, given exposure: sex-linked biology a 
determinant of greater biological effi ciency of male-to-female,  
compared to female-to-male, transmission 



 

Case
Diagrammed
illustration

Exposure—outcome
association

Relevance of:

Explication
Gender
relations

Sex-linked
biology

 9  Gender 
relations    

Sex-linked biology

  exposure (a)      health outcome 

exposure(b)

 Parity among both 
women and men 
associated with increased 
risk of melanoma 
(Kravdal,   1995  ) 

 Yes: 
 for exposures 

 Yes: 
 for exposure 

  •     Gender relations: a determinant of parity (via expectations of 
who has children, at what age) 

  •     Sex-linked biology: a determinant of who can become pregnant 
and pregnancy-linked hormonal levels 

  •     Risk of outcome, given exposure: decreased risk of melanoma 
among nulliparous women and men indicates non-reproductive 
factors linked to parity may affect risk among both women and 
men, even as pregnancy-related hormonal factors may also 
affect women’s risk  

 10  Gender 
relations    

Sex-linked biology

   exposure       health outcome 

 Greater referral of men 
compared to women for 
interventions for acute 
coronary syndromes 
(Feldman & Silver,   2000  ) 

 Yes: 
 of exposure 
 and 
 once exposed 

 Yes: 
 of exposure 

  •     Gender relations: a determinant of how people present and 
physicians interpret symptoms of acute coronary syndromes 

  •     Sex-linked biology: a determinant of age at presentation (men 
are more likely to have acute infarction at younger ages) and 
possibly type of symptoms 

  •     Risk of outcome, given exposure: gender relations are a 
determinant of physician likelihood of referral for diagnostic 
and therapeutic interventions (women less likely to be referred, 
especially at younger ages)  

 11  Gender 
relations    

Sex-linked biology

 exposure       health outcome 

 Earlier age at onset of 
perimenopause among 
women experiencing 
greater cumulative 
economic deprivation 
over the life-course 
(Wise et al.,   2002  ) 

 Yes:   of 
exposure 

 Yes: as 
outcome

  •     Gender relations: a determinant of poverty, across the 
life-course, among women (via the gender gap in earnings and 
wealth)

  •     Sex-linked biology: a determinant of who can experience 
perimenopause

  •     Risk of outcome, given exposure: risk of earlier age at 
perimenopause among women subjected to greater economic 
deprivation across the lifecourse, including non-smokers, may 
refl ect impact of poverty on oocyte depletion  



 

 12  Gender 
relations    

Sex-linked biology

   exposure       health outcome 

 Greater rate of mortality 
among women compared 
to men because of 
intimate partner violence 
(Watts & Zimmerman, 
  2002  ) 

 Yes: 
 of exposure 

 Yes: of 
exposure and 
once exposed 

  •     Gender relations: a determinant of likelihood of men vs. 
women using physical violence against intimate partners, plus 
being encouraged to and having   
access to resources to increase physical strength

  •     Sex-linked biology: a determinant of muscle strength and 
stamina, at a given level of training and exertion, and also body 
size

  •     Risk of outcome, given exposure: risk of lethal assault related 
to on average greater physical strength and size of men and 
gender-related skills and training in infl icting and warding off 
physical attack  

 Krieger, 2003 



 

222  EPIDEMIOLOGY AND THE PEOPLE’S HEALTH

instead, as posited by ecosocial theory’s fourth proposition ( see   Textbox     7–4   ), within 
a context of inequitable societies in which a small minority possess more power and 
resources than the larger majority, the more prevalent the outcome, the greater the burden — 
absolutely, if not also relatively — among those worse off, precisely because they comprise 
the bulk of society. Two ready examples are smoking and HIV/AIDS, both of which have 
displayed a clear reversal in their socioeconomic gradient during the twentieth century as 
their prevalence increased, shifting from positive (higher among the more affl uent) to neg-
ative (higher among the more impoverished), a reversal that happened fi rst in the global 
North followed by the global South (Graham,   1996  ; Brandt,   2007  ; Piot et al.,   2007  ; 
Gillespie et al.,   2007  ; Hargreaves et al.,   2008  ). The implication is that explanations of dis-
ease distribution cannot be reduced solely to explanations of disease mechanisms or to 
static notions of “status” or “fundamental causes,” as the latter do not account for why 
actual disease rates and patterns of health inequities change, in complex ways, over time 
and place. 

 Embodiment, for epidemiology, thus entails consideration of more than simply “phenotypes,” 
“genotypes,” and a vaguely defi ned “environment” eliciting “gene–environment interactions” 
in some vaguely defi ned “population” (Krieger,   2005a  ; Krieger,   2007  ). We live embodied: 
“genes” do not interact with the environs outside the body; only organisms do, and do so 
intrinsically as members of populations. These interactions have consequences, moreover, 
for not only gene regulation and expression (Krieger,   2005a  ) but also, equally if not more 
critical, for changing the very “environment” at issue. Embodiment is thus more than just 
about how social conditions “get under the skin” (Adler & Ostrove,   1999  ; Lupien et al., 
  2001  ; Adler & Rehkopf,   2008  ) or become “biologically embedded” (Hertzman,   1999  ; 
Hertzman & Siddiqi,   2009  ; Shonkoff et al.,   2009  ), as phrased in some of the contemporary 
psychosocial and population health literature. Embodiment  instead is far more active and 
reciprocal, the word itself being a verb-like noun that emphasizes our bodily engagement 
(soma and psyche combined), individually and collectively, with the biophysical world and 
each other (Krieger,   2005a  ). 

 In its use of the construct of  embodiment , ecosocial theory not only draws on biological 
and ecological theories (Scheiner,   2010  ) but also builds on and extends sociological and 
anthropological scholarship. In these disciplines, embodiment  has referred principally to the 
bodily implications of cultural practices and beliefs (e.g., in relation to diet and cuisine, reli-
gion, family formation, sexuality, and social identities) (Bourdieu,   1984  ; Csordas,   1994  ; 
O’Donovan-Anderson,   1996  ; Nettleton & Watson,   1998  ; Fox,   1999  ; Weiss & Haber,   1999  ; 
Kauppi,   2000  ; Crossley,   2005  ; Cregan,   2006  ) — albeit with analyses, until recently, tending to 
eschew any reference to actual biological processes. The ecosocial approach to  embodiment
likewise offers a useful bridge to novel twenty-fi rst century research in the cognitive and 
neurosciences, which are providing new evidence on the centrality of bodily sensory-motor 
experiences and interactions (with both other organisms and the broader biophysical context) 
to the development and expression of both cognition and behavior (Lakoff & Johnson, 
  1999  ; Damasio,   2003  ; Niedenthal,   2007  ; Gomila & Calvo,   2008  ). Thus,  embodiment  con-
ceptually stands as a deliberate corrective to dominant disembodied and decontextualized 
accounts of “genes,” “behaviors,” and mechanisms of disease causation, offering in their 
place an integrated approach to analyzing the multilevel processes, from societal and eco-
logical to subcellular, that co-produce population distributions of health, disease, and well-
being (Krieger,   2005a  ). 

 Building on this fi rst construct, the  second core ecosocial construct  postulates that there 
typically are multiple pathways of embodiment  contributing to disease distribution 
(requiring attention to specifi city of exposures) ,  with the  third core construct  calling atten-
tion to the joint interplay of exposure, susceptibility, and resistance , at  multiple levels , 
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across the life-course , in relation to historical generation ( Figure     7–1   ). At the broadest 
level, this structured complexity, akin to that of ecological systems, simultaneously allows 
for both recognizable patterns of disease distribution  and  historical contingency in their 
specifi c societal manifestations. Any given forest, after all, is unique–while at the same 
time sharing, with other forests, common features that characterize what a forest is, how it 
functions, and how it changes over time. The existence of discernable yet distinct patterns 
recurrently arising out of the interplay of particular causal mechanisms — within and across 
levels that are brought together and entangled via the context of specifi c times and places — 
is a hallmark of ecologic, and indeed all historically emergent, phenomena. 

 The implications of ecosocial theory’s second and third constructs are illustrated by their 
juxtaposition to the still infl uential “epidemiologic transition” theory (Omran,   1971  ; 
Omran,   1977  ; Omran,   1983  ; Mackenbach,   1994  ), which typically has been deterministi-
cally interpreted as holding that as societies economically “develop,” their declining mor-
tality rates universally exhibit successive temporally discrete patterns of epidemiologic 
profi les, shifting from predominantly infectious to non-communicable chronic disease. By 
contrast, ecosocial theory — like contemporary ecologic theory (Roughgarden,   1998  ; 
Eldredge,   1999  ; Merchant,   2002  ; Taylor,   2008  ) — would not presume orderly succession as 
the norm or “law.” It instead would anticipate — and provides the basis for understanding — 
the existence of multiple co-existing epidemiologic profi les, within and across societies, 
over time. Such historically and geographically contingent patterns would be expected, as 
shaped by each society’s range of societal divisions and the extent to which different soci-
etal groups have access to a functional public health infrastructure (including sanitation 
and potable water), are employed in safe jobs, are democratically enfranchised, and do not 
live in environmentally polluted and ecologically degraded regions. 

 Supporting this alternative conceptualization, extant evidence indicates that the extent of 
mortality declines and contributions of specifi c causes of mortality within countries display 
marked social inequities (especially in relation to class and race/ethnicity), with impover-
ished persons worldwide increasingly dying from chronic non-communicable diseases 
even as they continue disproportionately to bear the burden of infectious disease mortality 
(Frenk et al.,   1989  ; Kunitz,   1992  ; Gaylin & Kates,   1997  ; Heuveline et al.,   2002  ; Palazzo 
et al.,   2003  ; Kunitz,   2006  ; Birns et al.,   2009  ). That the non-universality of the “epidemio-
logic transition” is still fl agged as noteworthy 20 years after articles began to detail excep-
tions in turn attests to the persistence of a linear “succession” model in contemporary 
epidemiologic thought. 

 Moreover, as applied to the case of health inequities, the multiple pathways delineated 
by ecosocial theory’s second construct — potentially spanning multiple levels and playing 
out at different spatiotemporal scales — can involve adverse exposures to, along with dif-
ferential societal and biological susceptibility and resistance to (Krieger,   1999b  ; Krieger, 
  2006  ; Krieger,   2008a  ; Krieger,   2009  ):  

   1.  economic and social deprivation;  
   2.  toxic substances, pathogens, and hazardous conditions;  
   3.  discrimination and other forms of socially infl icted trauma (mental, physical, and 

sexual, directly experienced or witnessed, from verbal threats to violent acts);  
   4.  targeted marketing of harmful commodities (e.g., “junk” food and psychoactive sub-

stances such as tobacco, alcohol, and other licit and illicit drugs);  
   5.  inadequate or degrading health care; and  
   6.  degradation of ecosystems, including as linked to systematic alienation of Indigenous 

populations from their lands and corresponding traditional economies.     



 

    Textbox 7–5.     Case Example: Disease Distribution Resulting from Lead 
Exposure in the Twentieth Century United States —
 An Ecosocial Approach    

 Starting with specifying time and place, say, in the twentieth century in the United 
States, ecosocial theory would direct attention to the possibilities of lead exposure 
being shaped by societal and ecosystem phenomena at multiple levels (individual, 
household, area or group, regional, national, global), via processes involving produc-
tion, exchange, consumption, and reproduction (Elreedy et al.,   1999  ; Markowitz & 
Rosner,   2002  ; Krieger et al.,   2003  ; Richardson,   2005  ; Rosner & Markowitz,   2007  ; 
Morello-Frosch & Lopez,   2006  ; Bellinger,   2008  ; Wigle et al.,   2008  ; Hanchette,   2008  ; 
Vaziri,   2008  ).  

    — These processes, shaped by inequitable class, racial/ethnic, and gender relations, 
could involve: exposures in the neighborhood (e.g., from lead-contaminated soil, 
caused by past and present car exhaust from leaded fuel), exposures at work (e.g., 
in production processes; in recycling of old batteries), or at home (e.g., from old 
lead paint and lead-contaminated tap water).  

    — Contributing to each of these exposures is corporate-driven use of lead in gaso-
line, in industrial processes, and in products (e.g., house paint, plumbing fi xtures), 
recognizing that exposures from the past can be subject to transgenerational trans-
mission, because during pregnancy lead from pregnant woman’s bones can be 
mobilized into her bloodstream, travel across the placenta, and enter the fetus 
(Markowitz & Rosner,   2002  ; Richardson,   2005  ; Maas et al.,   2005  ; Morello-Frosch 
& Lopez,   2006  ; Rosner & Markowitz,   2007  ; Rastogi et al.,   2007  ; Carter-Pokras 
et al.,   2007  ; Jacobs et al.,   2007  ; Bellinger,   2008  ; Hanchette,   2008  ; Vaziri,   2008  ).  

    — Conditions affecting susceptibility to lead exposure can thus include age at expo-
sure (e.g., greater neurotoxicity of low doses at young ages, especially adversely 
affecting developing brains) as well as potentially co-exposure to neurotoxicants 
and cognitive deprivation caused by economic impoverishment of not only families 
but school districts (Richardson,   2005  ; Rosner & Markowitz,   2007  ; Bellinger,   2008  ; 
Wigle,   2008  ).  

    — Phenomena relevant to resistance include not only decades of community and 
consumer activism and lawsuits to: ( 1 ) ban lead from gasoline, household paint, 
and other commercial products, ( 2 ) pass laws requiring landlords to implement 
lead abatement in rental units with lead-based paints (albeit with many such pro-
grams typically underfunded and unenforced), and ( 3 ) establish state public health 
department lead screening programs and tap-water testing programs (likewise 
increasingly underfunded) (Markowitz & Rosner,   2002  ; Richardson,   2005  ; Maas 
et al.,   2005  ; Jacobs et al.,   2007  ) but also, at the individual-level, lead screening for 
pregnant women and provision of calcium and iron supplements to lessen release 
of lead from the bones (Rastogi et al.,   2007  ).  

    — Considering these different pathways of embodiment, along with the cumulative 
interplay of exposure, susceptibility, and resistance, can help provide insight into 
why, despite declining levels of lead exposure, chiefl y because of the removal of 
lead from gasoline, those most exposed and subjected to its harms continue to be 
U.S. children of color, born and/or residing in low-income racially segregated urban 
neighborhoods (Markowitz & Rosner,   2002  ; Krieger et al.,   2003  ; Richardson,   2005  ; 
Morello-Frosch & Lopez,   2006  ; Carter-Pokras et al.,   2007  ; Hanchette,   2008  ).  

    — Analogous racialized and economic inequities in other countries (e.g., France) 
provide evidence of how such disease distributions are produced and reproduced 
by similar societal processes (Fassin & Naudé,   2004  ).     
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 Of these six pathways, I initially demarcated the fi rst fi ve as part of conceptualizing the 
ways in which racism can harm health (Krieger,   1999a  ). I recently added the sixth after 
useful engagement with social geographers regarding racism, place, and health, especially 
as applied to Indigenous peoples (Kearns et al.,   2009  ; Krieger,   2009  ). 

 The point of conceptualizing these diverse pathways is not to attempt to include them all 
in any given study — that would be unrealistic and absurd (Krieger,   2006  ), a point also 
underscored in analyses of ecological complexity. Instead, as per Sydenstricker’s   1933   
recommendation discussed in Chapter 4 (Sydenstricker,   1933  , p. 206), the aim should be 
to guide substantive theorizing about likely exposures, potential confounders, and effect 
modifi ers, each in relation to social groups, levels, time, and space, and also their likely 
impact (e.g., population attributable fraction), as some determinants are likely more respon-
sible for the population burden of disease (i.e., rate and distribution) than others. As illus-
trated by the example of lead exposure and its associated ailments provided in  Textbox     7–5   , 
such systematic conceptualization can aid formulation of study hypotheses, study design, 
and statistical analyses, and also promote awareness of likely omitted variables ( in toto , or 
at particular levels or time periods), thereby improving quality of causal inference. It can 
likewise guide public health efforts by directing attention to the causal processes with the 
greatest population impact (Sydenstricker, 1993, p. 206; Morris,   1957  ), overall and in rela-
tion to health inequities.  

 The  fourth core ecosocial construct  consequently pertains to  accountability and 
agency , both for the actual health inequities and for ways in which they are monitored, 
analyzed and addressed (   Figure     7–1   ). Drawing explicitly on a “political economy of 
health” framework ( see Chapter 6) and its analyses of how political and economic systems 
drive population profi les of disease and patterns of health inequities (Doyal,   1979  ; Krieger, 
  2001a  ), this ecosocial construct directs attention to issues of power at each and every level, 
and hence to institutions’ and individual people’s capacity to act (“agency”) and their 
responsibility (“accountability”) for both actions taken and avoided. Recognition of the 
capacity for action at each level — action that may be directed at the same, higher, or lower 
levels — does not mean this capacity (and consequent accountability) is equivalent across 
levels. Instead, ecosocial theory posits, in line with more recent sociological, ecological, 
and biological theorizing (Eldrege & Grene,   1992  ; O’Neill & King,   1998  ; May,   1998  ; 
Rose,   1998  ; Eldredge,   1999  ; McAdam et al.,   2001  ; Turner & Boyns,   2002  ; Grene & Depew, 
  2004  ; Turner,   2005  ), that macrolevel phenomena are more likely to drive and constrain 
meso- and microlevel phenomena than vice versa — even as, under particular circumstances, 
the micro can powerfully affect the macro. If that were not the case, then individuals orga-
nizing collectively to change their context despite the odds would never succeed — yet they 
have, as attested to by the historical facts of popular movements that have abolished slavery 
and legal racial discrimination, ended colonial rule and dictatorships, enfranchised women, 
decriminalized homosexuality, and established welfare states providing social protection, 
including viable public health infrastructures and policies (Hobsbawm,   1994  ; Porter,   1999  ; 
Zinn,   2003  ). 

 Ecosocial theory additionally recognizes, in its analysis of accountability and agency, 
that causal relations need not be “linear” but can skip levels (Krieger,   2008a  ). One example 
is that a national government’s recognition of a right that inheres in individuals (usually 
occurring after the affected individuals have organized—as a social group—to demand this 
right) can enable individuals to exercise rights in ways that affect “intermediate” institutions 
(Krieger,   2008a  ). A case in point was the U.S. Supreme Court’s 1973 ruling recognizing indi-
viduals’ right to privacy, which enabled women to obtain abortions by overturning federal and 
state laws interfering with this right to privacy (Goldstein,   1994  ). This decision both: 
(1 ) directly affected individual women’s and girls’ reproductive right, and ( 2 ) reverberated up 
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to other levels, by requiring changes in state laws and expanding the permitted range of 
services that could be provided by health professionals and health facilities (Krieger, 
  2008a  ). The positive health effects were immediate, as women were no longer forced, by 
law, to face the risk of unsafe illegal abortion, and they were also less likely to bear 
unwanted children, thereby reducing risk of adverse maternal and health outcomes (Lanham 
et al.,   1974  ; Institute of Medicine,   1975  ; Pakter & Nelson,   1975  ; Lee et al.,   1980  ). More 
recent U.S. Supreme Court decisions restricting the right to abortion likewise illustrate this 
principle of skipping levels, with contrary effects (Wright & Katz,   2006  ). 

 Ecosocial theory thus points to the danger of the socially, temporally, and spatially con-
strained “upstream/downstream” metaphor so common in social epidemiology (Evans 
et al.,   1994  ; Marmot & Wilkinson,   1999  ; McKinlay & Marceau,   2000  ; Evans & Stoddart, 
  2003  ; Hofrichter et al.,   2003  ; Glass & McAtee,   2006  ; March & Susser,   2006b  ; Gehlert 
et al.,   2008  ; Franks & Fiscella,   2008  ; WHO CSDH,   2008  ), one premised on the “proximal/
distal” logic that informs the dominant biomedical approach (Krieger,   2008a  ). Not only 
does the “upstream/downstream” metaphor make discrete and sequential societal and bio-
logical processes that, in fact, are occurring simultaneously at different spatiotemporal 
scales and levels, but it also obscures agency and renders it diffi cult to conceptualize how 
“downstream” factors can infl uence “upstream” phenomena. Yet, as the construct of 
“embodiment” makes clear, there is nothing distant about having reproductive rights — just 
as there is nothing distal about being impoverished and its impact on health. 

 Thus, in the case of public health, the social fact that individuals have repeatedly created 
organizations, and even social movements, to counter the health-harming actions of domi-
nant institutions (Doyal,   1979  ; Sanders,   1985  ; Krieger & Bassett,   1986  ; Tesh,   1988  ; Krieger 
et al.,   1993  ; Krieger & Margo,   1994  ; Fee & Krieger,   1994  ; Doyal,   1995  ; Krieger & Birn, 
  1998  ; Porter,   1999  ; McAdam et al.,   2001  ; Navarro & Shi,   2001  ; Markowitz & Rosner, 
  2002  ; Hofrichter,   2003  ; Biersack & Greenberg,   2006  ; Solar & Irwin,   2006  ; Lefkowitz, 
  2007  ; Birn et al.,   2009  ) underscores ecosocial theory’s emphasis on considering agency 
and accountability at all levels. Keeping these principles in mind is likely to enhance epi-
demiologists’ ability to generate and test hypotheses — and offer richer evidence — to public 
health policies, programs, and interventions increasingly attempting to adopt an “ecologi-
cal” orientation to improve population health and reduce health inequities (Kickbush,   1989  ; 
McMichael,   2001  ; McLaren & Hawe,   2005  ; Rayner,   2009  ). 

 Ecosocial theory’s explicit attention to spatiotemporal scale is likewise in accord with ecol-
ogists’ recognition that the time-scales on which most human political and economic institu-
tions act are considerably shorter than those of most ecosystem processes (Hobbs,   1998  ). 
Emphasizing that the same temporal concerns apply to most human life-course and trans-
generational biological processes, ecosocial theory thus underscores the importance of 
considering appropriately long timeframes for epidemiologic analyses and interpretation 
(Krieger,   2005b  ; Kunitz,   2006  ; Krieger,   2007  ; Krieger et al.,   2008  ). Underscoring why 
concern about disease specifi city and spatiotemporal scale matters, were racial discrimina-
tion and poverty to be eliminated in an instant, their embodied health consequences would 
nevertheless persist for at least one if not several generations for many diseases, especially 
for chronic conditions that develop over time and for which risk of incidence may be trans-
generational, such as diabetes, cancer, and cardiovascular disease — even as for some out-
comes change could happen quickly (e.g., diseases preventable by access to clean water and 
to vaccines, or mortality preventable by effective medical interventions) (Krieger,   2005a  ; 
Krieger et al.,   2008  ; Krieger,   2008b  ; Krieger,   2010b  ). It is not ideology, but reality, that 
explains why societal determinants of health are as powerful and enduring as they are. 

 Additionally, by calling attention to epidemiologists’ active role in framing and conduct-
ing science, in context, the construct of  agency and accountability  highlights the importance 
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of critically analyzing epidemiologic theories of disease distribution. Useful insights for 
guiding such critiques can be obtained from recent scholarship — including debates over —
 both the social production of science (Ziman,   2000  ; Kitcher,   2001  ; Keller,   2002  ; Jasanaoff, 
  2004a  ; Jasanoff,   2004b  ; Jasanoff,   2004c  ; Haraway,   2004  ; Starbuck,   2006  ; Wersky,   2007  ; 
Hamlin,   2007  ) and the framework of  critical realism  (Bhaskar,   1978  ; Grene,   1987  ; Archer 
et al.,   1998  ; Ziman,   2000  ). The biophysical material world we inhabit and our societies and 
their contending ideas are not simply anything we imagine or declare them to be — but 
neither are our theories simply a “mirror” of “objective reality.” Consider only the long 
history of debates over racial/ethnic health inequities, discussed in Chapters 4 and 6
(Krieger & Bassett,   1986  ; Krieger,   1987  ; Ernst & Harris,   1999  ; Krieger,   2003a  ; Jackson & 
Weidman,   2004  ; Krieger,   2005b  ; Krieger, 2010b). The fact that epidemiologists in the 
same societies, at the same point in time, have proffered profoundly different approaches 
to analyzing and explaining disease distribution — with some “naturalizing” health inequi-
ties, and others contesting their inevitability — is a testament to the responsibility of epide-
miologists, as scientists, for our ideas, both what we consider and what we ignore. 

 A fi nal point is that as with any coherent scientifi c theory, none of ecosocial theory’s four 
core constructs stands alone or should be used in isolation (Krieger,   2010c  ). Instead, the 
intellectual and empirical challenge is to integrate them to afford a richer understanding of 
the causal processes at play and hence better inform efforts both to improve population 
health and reduce health inequities. 

 To aid in this task of intellectual integration, ecosocial theory from the start has employed 
a fractal metaphor “marrying the metaphor of the continually-constructed ‘scaffolding’ of 
society that different social groups daily seek to reinforce or alter to that of the ever-growing 
‘bush’ of evolution, together defi ning the potential and constraints of human life” (Krieger, 
  1994  , p. 897). Fractals, a type of object that exhibits self-similarity at multiple scales, are 
but one of the many discoveries of the new sciences of “chaos” and “complexity,” emerging 
in the late twentieth century and concerned with non-equilibrium dynamics and self-
organizing systems (Mandelbrot,   1982  ; Prigogine,   1984  ; Gleik,   1987  ; Kelso,   2002  ; Erdí, 
  2008  ; Mitchell,   2009  ). Evident in both biological and geological structures, and involving 
iterative processes happening over time, examples of fractals include the simultaneously 
spatial and genealogical branching of trees, of alveoli in the lungs, of synapses in neural 
networks, of streambeds and river deltas, just as they also encompass the temporal patterns 
of the heart rate and the folding of DNA (Mandelbrot,   1982  ; Gleik,   1987  ; Goldberger et al., 
  1990  ; Lipsitz & Goldberger,   1992  ; Goldberger,   1996  ; Goldberger et al.,   2002  ; Kelso,   2002  ; 
Mitchell,   2009  ; Ball,   2009  ; Lieberman-Aiden et al.,   2009  ). Relevant especially to phenomena 
whose biophysical manifestation depends on both initial conditions and subsequent pertur-
bations, fractals can thus provide a useful way of conceptualizing and generating hypotheses 
about the origins of complex patterned structures that exist in space and time — which, after 
all, is one way to conceive of disease distributions (Philippe,   1993  ; Krieger,   1999a  ; Mutch 
& Lefevre,   2003  ). 

 Key aspects of the ecosocial fractal metaphor (illustrated in  Figure     7–2    )  are that it 
dynamically captures the integral intertwining of societal and biological features at each 
and every level . Well-expressing its orientation is the biologist Joseph Needham’s   1936   
recognition that “in the living organism there is no spatial structural with an activity as 
something over against it, but that the concrete organism is a spatio-temporal structure and 
that this spatio-temporal structure is the activity itself” (Needham,   1936  , p. 6). With soci-
etal and biological history revealed through both the making of the “scaffold” and the 
branching of “bush,” the image avoids the problematic usage of solely “organic” or 
“mechanical” metaphors to describe human societies and population health (Lopez,   2003  ). 
Instead, its underlying intertwined fractal form simultaneously conveys, by the “scaffold,” 
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the purposive activity by people (Lajoi,   2005  ) while at the same time drawing on the deep-
rooted imagery of the “Tree of Life,” both as it appears in diverse mythological traditions 
from around the globe (Cook,   1988  ; Tudge,   2005  , p. 7) and as fi rst proposed by Charles 
Darwin in 1859 to show the genealogical connection of species in evolutionary history 
(Darwin,   1859   [2004], pp. 140–141, 162–163; Eldredge,   2005  , pp. 103–109). Elaborated 
since in light of expanding knowledge about species and speciation (Graves,   2003  ; 
Maddison & Schulz,   2007  ), Darwin’s “tree” has grown to become an ever more prolifi c 
“bush,” to the point where some biologists are questioning whether the “tree” or “bush” 
still serves to capture evolutionary relationships, given growing appreciation of “horizon-
tal” gene transfer between many unicellular forms of life, which comprise the most common 
type of life on earth (Doolittle & Bapteste,   2007  ; Lawton,   2009  ). Even so, the “bush” con-
tinues to convey a dynamic sense of integral relationships involving biological organisms 
that occur in time and place, i.e., the very phenomena at the heart of ecological thinking. 
What happens in a subcellular organelle of a cell is as much a part of the interplay of the 
societal and biological as are population distributions of disease; the “social” and “bio-
logical” cannot neatly be cleaved (Krieger,   1994  ). A distinguishing feature of ecosocial 
theory is thus that it posits that it is mandatory, not optional, to frame epidemiologic analy-
sis in relation to historical, societal, biological, evolutionary ,  and ecologic context — both 
that of the populations being studied and the scientists doing the research.      

   Political Ecology: A Useful Model   

 Granted, the intellectual and empirical agenda proposed by the ecosocial theory of disease 
distribution is ambitious. Suggesting, however, its approach is warranted and feasible is the 
growing stream of scholarship appearing under the rubric  political ecology  (Atkinson, 
  1993  ; Greenberg & Park,   1994  ; Keil et al.,   1998  ; Low & Gleeson,   1998  ; Escobar,   1999  ; 
Stonich,   2001  ; Whiteside,   2002  ; Forsyth,   2003  ; Robbins,   2004  ; Neumann,   2005  ; Paulson 
& Gezon,   2005  ; Biersack & Greenberg,   2006  ; Taylor,   2008  ). Like ecosocial theory, this 
body of work explicitly emerged in the mid-1990s (Atkinson,   1993  ; Greenberg & Park, 
  1994  ; Forsyth,   2003  ; Neumann,   2005  ; Biersack,   2006  ), but because until recently its focus 
has not included public health, I only became conversant with its literature starting in 2007, 
well over a decade after starting to conceptualize ecosocial theory. 

 In brief,  political ecology , like ecosocial theory, has devoted considerable theorizing to 
understanding how societal conditions become expressed as biophysical realities — albeit 
with the terrain of argument literally being that of the Earth’s myriad local, regional, and 
global ecoscapes and with the substantive focus turned to societal — and especially political 
and economic — determinants of ecological processes (Greenberg & Park,   1994  ; Keil et al., 
  1998  ; Escobar,   1999  ; Stonich,   2001  ; Forsyth,   2003  ; Robbins,   2004  ; Neumann,   2005  ; 
Paulson & Gezon,   2005  ; Biersack & Greenberg,   2006  ). Topics analyzed have included, 
among others, the societal determinants and ecological impacts of economic development, 
agribusiness, industrial pollution, global climate change, fi shery management, deforesta-
tion, water rights and water use, land tenure, land dispossession, land degradation, expro-
priation of Indigenous resources, bioprospecting, consumer culture, and sustainable trade 
(Keil et al.,   1998  ; Robbins,   2004  ; Neumann,   2005  ; Pauslon & Geizon,   2005  ; Biersack & 
Greenberg,   2006  ). 

 The orientation, as with ecosocial theory, is to analyzing dynamic interactions, typically 
involving confl icts about power, property, and privilege expressed at multiple spatiotempo-
ral scales, sites, and levels. Moreover, consonant with other ecological theorizing, the 
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     Figure 7–2.    Ecosocial Theory: Illustration of Fractal Metaphor of Entwined “Scaffolding of 
Society” and “Bush of Life” — and Rationale for the Metaphor (Krieger, 1994)    

Ecosocial metaphor pp. 896–897: “Perhaps one step toward developing an ecosocial 
metaphor would be augmenting the metaphor of the ‘web’ with two ‘spiders’: one social, 
one biologic. They would certainly reintroduce the concepts of history and agency, and 
would emphasize the importance of considering the origins of both social and biologic 
determinants of disease. Even so, the imagery of the ‘spiders’ may be too simplistic, and 
may fail to do justice to the complex origin and nature of the ‘spiders’ themselves. It is 
of little help to posit that health and disease are socially produced within evolving and 
socially-conditioned biologic parameters without offering insight into why and how this 
occurs; reducing the ‘spiders’ to a new form of ‘black box’ would only reinforce existing 
limitations. Nor would introducing the ‘spiders’ necessarily resolve the ‘web’s’ 
embodiment of a biomedical and individualistic worldview. The ‘web’ was never 
intended to and does not jar epidemiologists from the long-established practice of 
viewing population patterns of disease as simply the sum of individual cases; it is far 
from obvious that adding the ‘spiders’ would address this fundamental problem. 



 

230  EPIDEMIOLOGY AND THE PEOPLE’S HEALTH

 As an alternative, the closest image that comes to mind stems from marrying the 
metaphor of the continually-constructed ‘scaffolding’ of society that different social 
groups daily seek to reinforce or alter to that of the ever-growing ‘bush’ of evolution, 
together defi ning the potential and constraints of human life. This intertwining ensemble 
must be understood to exist at every level, sub-cellular to societal, repeating indefi nitely. 
Different epidemiologic profi les that the population-level would accordingly be seen as 
refl ecting the interlinked and diverse patterns of exposure and susceptibility that are 
brought into play by the dynamic intertwining of these changing forms. It is an image 
that does not  [italics in original] permit the cleavage of the social from the biologic, and 
the biologic from the social. It is an image that does not obscure agency. And it is an 
image that embraces history rather than hides it from view. 

 This image insists that understanding societal patterns of health and disease requires 
acknowledging the inextricable and ongoing intermingling–at all levels–of the social and 
the biologic. Through its fractal nature, it does not allow the individual to become 
separated from society, nor detract from people’s irreducible individuality. A given 
branch of this intertwining structure can thus be seen as representing one set of possible 
epidemiologic profi les produced at a particular time by a particular combination of social 
structures, cultural norms, ecologic milieu, and genetic variability and similarity (among 
humans and among other organisms in the region). At a greater level of detail, particular 
groups–linked by their membership in socially-defi ned categories–embody these 
characteristics, thus acquiring, in the memorable phrase of Cristina Laurell, their distinct 
‘class physiognomies.’ 

 At an even greater level of detail, the particularities of health and disease among 
individuals becomes apparent, refl ecting yet again the interplay of these same social and 
biologic infl uences. And, moving to yet another level, these same sets of infl uences can 
be traced through their relationship to the normal functioning and disturbances of organ 
systems, cellular growth and differentiation, and metabolic processes. Highlighting the 
inherent links between levels, this image thus  requires  [italics in original] considering 
multiple levels when seeking to understand patterns at any given level, and likewise 
highlights the need to frame questions broadly, regardless of the level at which any 
particular investigation is conducted.” 

 p. 899: “The fi eld of epidemiology today suffers from the absence of not only a 
clearly articulated and comprehensive epidemiologic theory, but, it seems, even the 
awareness that it lacks such a theory. The science instead is taught and viewed as a 
collection of methods to be applied to particular problem involving human health and 
disease.

 To counter this state of affairs, the image proposed in this paper is intended to spur 
discussion about important aspects of epidemiology’s purpose and domain, as the science 
that seeks to explain and to generate knowledge to improve population patterns of health, 
disease, and well-being. Attempting to advance an ecosocial framework for the 
development of epidemiologic theory, this image makes clear that although the biologic 
may set the basis for the existence of humans and hence our social life, it is this social life 
that sets the path along which the biologic may fl ourish–or wilt. As such, it emphasizes 
why epidemiologists must look fi rst and foremost to the link between social divisions and 
disease to understand etiology and to improve the public’s health, and in doing so exposes 
the incomplete and biased slant of epidemiologic theories reliant upon a biomedical and 
individualistic world-view.”  
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    Textbox 7–6.     Political Ecology: Defi nitions and Problems of Spatiotemporal 
Scale, Cross-Level Theorizing, and Historical Contingency.       

   Escobar A. After nature: Steps to an antiessentialist political ecology.  Current 
Anthropology  1999; 40:1–16. (Escobar,   1999  )   

 p. 3: “Political ecology can be defi ned as the study of the manifold articulations of 
history and biology and the cultural mediations through which such articulations are 
necessarily established. This defi nition does not rely on the common categories of 
nature, environment, or culture (as in cultural ecology, ecological anthropology, and 
much environmental thinking) or on the sociologically oriented nature and society (as 
in Marxist theories of the production of nature).” 

 pp. 14–15: “ …  can nature be theorized within an antiessentialist framework 
without marginalizing the biological? …  A recentering of biology on the organism–
marginalized by neo-Darwinianism, modern genetics, and molecular biology–and a 
recontexualization of the anthropology of persons within a biology of organisms are 
essential principles for this new synthesis …  An important goal of political ecology is 
to understand and participate in the ensemble of forces linking social change, envi-
ronment, and development.” 

  Greenberg JB. The political ecology of fi sheries in the Upper Gulf of California. 
In: Biersack A, Greenberg JB. Reimagining Political Ecology. Durham, NC: Duke 
University Press, 2006; pp. 121–147.  (Greenberg,   2006  ) 

 p. 126: “ …  Marxist analyses of commodities, for instance, focus on how labor 
power transforms nature into commodities but give surprisingly little importance to 
the fundamental processes by which living things are reproduced or to how claims to 
things like land and water (which need not be products of labor) are established and 
legitimized. 

 Political ecology seems to offer a way around such problems. Unlike an earlier cul-
tural ecology that framed the relations of human beings to nature within an adaptive 
evolutionary framework, political ecology seeks instead to understand how human 
societies use and shape nature to their own ends. Rather than attempting to explain 
human culture with problematic assumptions about adaptation, homeostasis, func-
tions, and bounded ecosystems taken from natural sciences, political ecology focuses 
on human institutions and actions through which a “humanized” nature is con-
structed, transformed, and managed. Whereas political economy looks at the 
historical intersection of capital and the state, political ecology adds nature to the 
equation. In doing so, it addresses the lack of attention paid to the natural world by 
traditional political economy approaches and avoids making unnecessary assump-
tions about forms of integration or previous ecological equilibria. It simply examines 
how real political and economic systems interact with nature through time.”     

   Robbins P.  Political Ecology: A Critical Introduction . Malden, MA: Blackwell Pub., 
2004. (Robbins,   2004  )   

 pp. 211–212: “The ascent in scales also imposes a ‘chain of command’ where play-
ers at distantly removed scales (peasants, states, the World Trade Organization) have 
little interaction. 

 But using this approach, how do we understand the relationship of varying produc-
ers of nature–those on the farm, in the lab, and in the offi ce–as they mutually create 
the landscape while mutually coercing one another? …  The chain of explanation is a 
poor conceptual tool to manage such linkages and relationships. A shift away from 
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this way of thinking towards a comparative anatomy of  networks  (italics in original) is 
therefore a more viable mode of explanation … ”     

   Neumann RP.  Making Political Ecology . London: Hodder Arnold; New York: 
Oxford University Press, 2005. (Neumann,   2005  )   

 p. 65: “A fi nal feature to emphasize in non-equilibrium ecology is the importance 
of spatial and temporal scale in the analysis of ecological change. First, a linear or 
regular relationship between the intensity of ecological impact and distance in time 
or space cannot be assumed. That is, impacts do not necessarily diminish with dis-
tance from an activity or event, particularly when biophysical systems are coupled 
with social and economic systems. Second, non-equilibrium ecology raises the ques-
tion of how large a spatial scale is necessary before we can confi dently identify a 
system in balance. Third, it further suggests that in complex natural systems, different 
rates of change, propelled by different abiotic and biotic processes, are occurring 
simultaneously at different spatial and temporal scales. Small-scale events can cascade 
upwards to create large-scale change.”     

   Hvalkof S. Progress of the Victims: Political Ecology in the Peruvian Amazon. 
In: Biersack A, Greenberg JB.  Reimagining Political Ecology . Durham, NC: Duke 
University Press, 2006; pp. 195–231. (Hvalkof,   2006  )   

 p. 225: “The American-Brazilian anthropologist Paul E. Little uses the fractal anal-
ogy to describe such cross-scale social relationships, in which local actors link directly 
to a larger international system, skipping over scales to promote their specifi c local 
interests. He writes: 

‘ These connections are rarely neatly organized and mechanically mobilized but 
rather are highly volatile and irregular and vary according to the historical moment, 
the strength and density of the cross-scale contacts, and the specifi c issues at hand …  
I call these fractal power relationships since they are, on one hand, highly irregular 
and unpredictable, yet on the other, they seek and partially achieve the furthering of 
common interests of the social groups operating at different social scales.’ (Little,1998, 
p. 13).”     

   Lansing JS, Schoenfelder J, Scarborough V. Rappaport’s rose: structure, agency, 
and historical contingency in ecological anthropology. In: Biersack A, Greenberg 
JB.  Reimagining Political Ecology . Durham, NC: Duke University Press, 2006; 
pp. 325–357. (Lansing et al.,   2006  )   

 p. 353: “One a timescale of hours and days, human agency is apparent to an anthro-
pologist observing the farmers of Sebatu as they carry out their daily routines in the 
terraces or at the water temples. Their choices seem quite constrained, since both rice 
and rice rituals have their own fi xed schedules. But in monthly meetings of the subaks, 
there is a strong sense of salient agency: concerns are voiced, plans are made, deci-
sions taken. 

 The constraints that limit the scope of these choices largely derives from the objec-
tive reality that the farmers inhabit, an engineered landscape of terraces, irrigation 
systems, and water temples. On a timescale of the everyday, this world seems fi xed 
and permanent. But on an archaeological timescale, this reality is seen to evolve in 
response to human agency; indeed, there is virtually nothing present in the world of 
the farmers that is not the product of the labor of past generations.”   



 

Ecosocial Theory of Disease Distribution  233

analyses are cognizant that levels are not necessarily neatly nested, that interactions can 
skip levels, and that the level, spatiotemporal scale, and locale of analysis determines what 
interactions — and what patterns — can be seen (Greenberg & Park,   1994  ; Neumann,   2005  ; 
Hvalkof,   2006  ; Lansing et al.,   2006  ; Taylor,   2008  ). An additional resemblance to ecosocial 
theory is its stance that political ecology must, by defi nition, be a refl exive and critical sci-
ence, one in which researchers must pay heed both to how societal context informs scien-
tifi c understanding and to the societal and ecological implications of their investigations 
(Escobar,   1999  ; Forsyth,   2003  ; Neumann,   2005  ; Biersack,   2006  ; Pálsson,   2006  ). Not sur-
prisingly, given the infl uence of Marxist theorizing on the initial formulations of political 
ecology (Cockburn & Ridgeway,   1979  ; Greenberg & Park,   1994  ; Robbins,   2004  ; Biersack, 
  2006  ), thinking in the fi eld has been infl uenced by variants of  dialectical historical materi-
alism , akin to what occurred during the development of the  political economy of health  and 
social production of disease  frameworks discussed in Chapter 6.

 Core to political ecology’s intellectual agenda is the task of integrating theorizing that 
links societal and ecological phenomena — with the view that, as in the case of ecosocial 
theory, theorizing about only social or only biophysical processes is insuffi cient. As stated 
in the opening essay of the fi rst issue of the  Journal of Political Ecology  (published in 
1994), the two key frameworks for accomplishing this goal have been those of “political 
economy, with it insistence on the need to link the distribution of power with productive 
activity and ecological analysis, with its broader visions of bio-environmental relation-
ships” (Greenberg & Park,   1994  , p. 1). Yet, rather than simply cobble these together, the 
conceptual work in political ecology, as illustrated by the examples provided in  Textbox
7–6   , has involved analyzing these frameworks’ complementary and at times discordant 
causal assumptions.  

 As with ecosocial theory, the conceptual work of political ecology has accordingly 
required engaging with: ( 1 ) the long reach of social, evolutionary, and geophysical history, 
extending well into contemporary events; ( 2 ) variations refl ecting historical contingency; 
and ( 3 ) the complexities of cross-level theorizing and spatiotemporal scale. Such an 
approach, although perhaps daunting, at least clarifi es when potentially misleading simpli-
fying assumptions are introduced; commenting on the challenge, Roderick Neumann 
(b. 1954), a leading political ecologist, has observed (Neumann   2005  , p. 10): 

 The danger of such an inclusive approach is to produce a political ecology that is unmanageably 
complex and theoretically incoherent. This danger can be minimized, however. The position 
taken …  is that there are fundamental philosophical and theoretical starting points that provide 
the fi eld with coherence, while at the same time leaving a great deal of space for exploration, 
difference, and debate. First, the problem of complexity, when conducting multiscalar analyses 
of human-environment relations, is unavoidable. Rather than seek to reduce or repress complex-
ity, however, the approach emphasized …  is to focus on teasing out ‘intersecting processes’ 
operating at different spatial and temporal scales. With this approach, no two situations will 
share the same sets of processes with identical levels of importance and infl uence, yet there 
remains ‘a role for some degree of social scientifi c generalization’. Second, the central theoreti-
cal challenge for political ecology is to integrate political and ecological dimensions, as well as 
material and discursive elements. As was previously suggested, critical realism provides the 
philosophical foundation for an approach to nature-society relations that acknowledges the 
ontological independence of the biophysical world while at the same time recognizing that our 
understanding of the natural world is partial, situational, and contingent.   

 The similarity of concerns to those of ecosocial theory is striking, refl ecting how diverse 
scholars, engaged with different aspects of the complex intellectual problem of analyzing 
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biological processes in societal, historical, and geographic context, have independently 
formulated a set of common conceptual approaches to help think through and test their 
ideas. Although these commonalities in theorizing are in no way evidence of validity of the 
ideas, the resemblances are informative, and illustrate how a common set of broader onto-
logic and epistemologic assumptions can similarly shape research in disparate fi elds. 

 To date, however, the health of human populations and their epidemiologic profi les have 
understandably not been a major focus of theoretical and fi eldwork conducted by self-
identifi ed political ecologists, given their concern with ecological phenomena. Even so, 
links between the fi elds of political ecology and social epidemiology can be traced back to 
the 1970s. One early example is Meredith Turshen’s   1977   article on “The Political Ecology 
of Disease” (Turshen,   1977  ), which appeared in the same pathbreaking issue of the  Review 
of Radical Political Economy , discussed in Chapter 6, that was instrumental to launching 
work on “the political economy of health” (Stark et al.,   1977  ). In this essay, Turshen offered 
a Marxist critique of the paradigms of medical ecology and clinical medicine, one that she 
further elaborated in her 1984 book on The Political Ecology of Disease in Tanzania
(Turshen,   1984  ). It was not until the mid-1990s, however, that a handful of articles began 
more systematically to explore theoretical links between political ecology and public 
health, including epidemiology (Baer,   1996  ; Mayer,   1996  ). Picking up the pace, in the past 
few years a number of articles, each of which has explicitly invoked ecosocial theory as an 
integrative framework, have begun to elaborate conceptual connections between political 
ecology and social epidemiology and to use them to inform empirical research (Porto & 
Martinez-Alier,   2007  ; Porto,   2007  ; Baer & Singer,   2009  ). Examples include studies on 
linked societal and ecological determinants of health among First Nation (Indigenous) 
populations in Canada (Richmond et al.,   2005  ), air quality and health in Houston, Texas 
(Harper,   2004  ), and lead poisoning in North Carolina (Hanchette,   2008  ). Together, this 
nascent research, combined with further systematic articulation and application of the 
ecosocial theory of disease distribution, may well have the potential to take epidemiology 
to a new level — literally.     

   Coming Full Circle: Epidemiology and the Integral Connections Between 
Our Outer and Inner Worlds, in Context   

 As the panoply of sociopolitical, psychosocial, and ecosocial theories of disease distribu-
tion make amply clear, viable and vital alternatives exist to the still dominant biomedical 
and lifestyle approaches to conceptualizing and conducting epidemiologic research. 
Biology and behavior need not — and should not — be decontextualized. Neither can they be 
ignored. Instead, as these alternative theories demonstrate, it is both possible and useful to 
analyze health-related biology and behavior in context, without being constrained by and 
reduced to the narrow individualistic, reductionist, and ahistorical assumptions of the pre-
vailing perspectives. 

 Moreover, as emphasized by ecosocial theory and as echoed by its political ecology 
analogues, it is likewise problematic to pit “social” versus “biological” explanations for 
disease distribution and focus only on the former. Instead, societal, ecological, spatiotem-
poral, geographic, and historical context all matter — as do specifi c diseases, specifi c expo-
sures, and the myriad social and biological processes by which embodiment occurs. The 
advantage of epidemiologists also looking to the fi eld of ecology — and not just to the social 
sciences — is, as underscored by ecosocial theory, precisely because of ecology’s engage-
ment with what has long been deemed the natural  world and the lives and interactions of 



 

Ecosocial Theory of Disease Distribution  235

the organisms and populations who inhabit it. At the same time, as this chapter also makes 
clear, there is no singular or simple  ecological  perspective for epidemiologists to invoke. 

 The larger view afforded by taking embodiment and ecology seriously — substantively, 
not just metaphorically, and in political and economic context — is one that invites us to see, 
both newly and once again, the integral connections between our inner and outer worlds. 
As discussed in Chapter 2, one characteristic trait of early epidemiologic theories of dis-
ease distribution, given their historical (including technological) context, was their origina-
tors’ attempt to envision the then unobservable internal workings of the body in terms of 
the then observable features of the environs in which they lived. In the twenty-fi rst century, 
the enormously expanded possibilities and capacity to peer into both our inner and outer 
worlds — worlds that we inhabit simultaneously, not sequentially — renders it all the more 
imperative that epidemiologists engage in the intellectual and empirical work to build and 
test our understanding of these connections. To see current and changing population pat-
terns of disease as the biological expression of societal and ecological conditions, as pos-
tulated by ecosocial theory (Krieger,   2005a  ), is to recognize that although we do not, in the 
fi rst instance, create the biophysical processes enabling us to live as biological beings, we 
nevertheless now set the terms for their existence (Krieger,   1994  ). At issue is how people, 
acting within the constraints and possibilities of both our societies and our biology — espe-
cially in this era of global climate change — have “humanized” not only  nature  but also the 
epidemiologic profi les of both people and other species. 

 Grappling with the conceptual, substantive, and methodological challenges posed by 
ecosocial theory and its kindred frameworks is, I would argue, not only intellectually excit-
ing but also vitally important. Why? Because, as I demonstrate in the next and fi nal chapter, 
if we get our theories wrong, we can do great harm; if we get them right (or at least use 
better ones), we stand a better chance at generating valid knowledge relevant to explaining 
disease distribution and altering it for the good.                    
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 Epidemiologic Theory Counts   

  Harm, Knowledge, Action, and the 
People’s Health       

       In this fi nal chapter, I address in one more way the question undergirding this book: why 
care about epidemiologic theories of disease distribution — past, present, or future? After 
all, theoretical debates — including over even what constitutes “evidence” and how to think 
about it — are commonplace in scientifi c disciplines, and in fact core to the critical conduct 
of science (Cohen,   1985  ; Ziman,   2000  ; Mj ø set,   2002  ; Sober,   2008  ). Vying for the most 
intellectually and empirically sound, robust, coherent, and comprehensive account of the 
phenomena of interest has long been standard scientifi c practice — and there is no reason 
the fi eld of epidemiology should be any exception. 

 But in epidemiology, a distinction does matter. Theoretical debates about substantive 
explanations for disease occurrence are not simply about solving a puzzle correctly. 
Nor are they merely ivory-tower “academic” disputes. The difference has to do with 
our domain: “population distributions of disease, disability, death, and health and their 
determinants and deterrents, across time and space” (Krieger,   2001a  ;  see   Chapter 1 ). 
Ethically and intellectually, we are bound, in the time-honored phrase of the Hippocratic 
Oath, at the very least “to do no harm” (The Oath,   1983  , p. 67; Nutton,   2004  , pp. 66–69). 
Making this responsibility amply clear is the necessity of epidemiologic research to 
conform to the 1964 Declaration of Helsinki regarding “Ethical Principles for Medical 
Research Involving Human Subjects” (World Medical Association, 1964 [2008]), along 
with whatever are our country-specifi c regulations regarding human research. 

 However, in the case of epidemiology, I would extend the current argument to state 
that our accountability reaches beyond the injunction not to harm individuals who partici-
pate in epidemiologic studies. Also at issue are the ways epidemiologic theories and the 
research they animate contribute — potentially helpfully, potentially harmfully — to efforts 
to understand and address who and what is responsible for observed burdens and distribu-
tions of health, disease, and well-being. 

 Hence, to conclude the case that epidemiologic theory counts, in this fi nal chapter I 
consider several examples in which choice of epidemiologic theory has made all the differ-
ence in whether people’s health is harmed or helped.     
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   First Do No Harm — and Second, Do Some Good: Some Examples of Why 
Theory Matters   

 Spanning a variety of disease outcomes, and involving a range of epidemiologic theories, 
I consider below four examples that illustrate the limitations of relying solely on either a 
biomedical approach stripped of societal context or a social approach focused only on 
social exposures — and why instead we are better served by theories attentive to society and 
biology, in context. 

Example    1: Hormone Therapy, Cardiovascular Disease, and Breast Cancer —
Biomedical Disregard for Social Determinants of Health Leads to Iatrogenic Disease.
Widespread use of hormone therapy (HT) in the United States and other affl uent countries 
took off in the 1960s (Seaman & Seaman,   1977  ; McCrae, 1983; Lock,   1993  ; Seaman, 
  2003  ; Krieger et al.,   2005  ; Stefanick,   2005  ; Houck,   2006  ; Watkins,   2007  ). The promise 
was to alleviate menopausal symptoms and to keep women “ Feminine Forever ,” as pro-
claimed in 1966 by the title of one widely infl uential U.S. book (Wilson,   1966  ), whose 
publication and distribution was later revealed to be sponsored by Ayerst, a pharmaceutical 
company (Seaman & Seaman,   1977  ) ( see   Textbox     8–1   ). During this time, the idea that 
hormonal “defi ciencies” led to menopause morphed into the biomedical view that meno-
pause was itself a hormonal “defi ciency disease” that could and should be treated by 
administration of “female” sex hormones (e.g., estrogen) (U.S. Federal Security Agency, 
1950; Ayerst Labs,   1960  ; Rhoades,   1965  ; Wilson,   1966  ; Castallo,   1967  ; Seaman & Seaman, 
  1977  ; McCrea,   1983  ; Seaman,   2003  ; Krieger et al.,   2005  ; Houck,   2006  ; Watkins,   2007  ; 
Foxcroft,   2009  ).    

 As background to this practice, starting in the early 1900s physicians had begun 
prescribing tablets made from cow ovaries to women undergoing menopause (Seaman, 
  2003  ; Stefanick,   2005  ; Houck,   2006  ; Watkins,   2007  ). Not surprisingly, results were mixed, 
given no control over the myriad substances present in cow ovaries, let alone in what quan-
tities. By the 1930s, new laboratory techniques enabled pharmaceutical companies to start 
producing and marketing more carefully formulated versions of what was then termed 
“female sex hormone therapy” (Oudshorn, 1994; Houck,   2006  ; Watkins,   2007  ). They did 
so, ironically (in hindsight), at the same time laboratories were fi rst discovering estrogen’s 
carcinogenicity (Krieger et al.,   2005  ; Gaudillière,   2006  ). Opening the door to even wider 
use, in 1942 the U.S. Food and Drug Administration (FDA) approved Premarin (an estro-
gen-only HT product) for treating menopause (Seaman,   2003  ; Stefanick,   2005  ; Watkins, 
  2007  ). Thereafter, the pace of the mass production and marketing of what became termed 
hormone replacement therapy  picked up, as it became increasingly acceptable for 
physicians to prescribe and women to take hormonal pills to regulate their sexual and 
reproductive health, as also sanctioned by the FDA’s approval in 1960 of the oral contra-
ceptive pill (Gordon,   1976  ; Seaman & Seaman,   1977  ; Oudshorn, 1994; Seaman, 
  2003  ; Houck,   2006  ; Watkins,   2007  ). Although some researchers at the time did raise ques-
tions about the soundness of the science favoring HT and expressed concerns about 
HT-associated risks, their work had little impact (Krieger et al.,   2005  ; Houck,   2006  ; 
Watkins,   2007  ). 

 As use of HT increased in the 1960s, so did hypotheses as to its benefi ts, leading to its 
reframing as not simply a “restorative” but actually “preventive” medicine. Fueling this 
thinking was recognition of differences for women versus men in the epidemiology of 
cardiovascular disease, an outcome whose rising mortality rates had led it to become, by 
the early 1960s, a — if not  the  — leading cause of death in most affl uent countries (Marmot 
& Elliott,   2005  ). Specifi cally, age of onset was earlier among men compared to women, 
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    Textbox 8–1.     A Half-Century’s Changing and Contested Perspectives and Data 
on — and Recurrent Questions About–Menopause, its 
Medicalization, and Hormone Therapy: Biomedical and Social 
Accounts, 1950–2005.       

   United States, Federal Security Agency, Public Health Service.  Menopause . 
(Health Information Series No. 15). Washington, DC: US Govt Printing 
Offi ce, 1950.   

 p. 1: “Menopause means the end of menstrual periods, and therefore, the end of 
childbearing years. It is also called the  climacteric  or ‘ change of life’  (italics in original). 
It is nature’s plan for protecting women against childbearing beyond their years of 
greatest physical energy.” 

 p. 2: “Many women have very few mild symptoms; some have none at all; with a 
few, the discomfort is very severe. 

 The symptoms are caused by the disappearance of the female sex hormone which 
the ovaries produce. The same ones occur when the ovaries are removed surgically 
because of disease (surgical menopause). After a period of months or a year or two, 
the body adjusts itself and the symptoms disappear. While this adjustment is taking 
place, hot fl ushes, etc., can appear. 

 Modern medical treatment is very successful in relieving symptoms of menopause. 
The doctor gives his patient medicine containing the ovarian hormones (or chemicals 
which act like it). In other words, he puts back in her body what nature is no longer 
producing. The treatment is continued until her body adjusts itself and hot fl ashes 
and other symptoms disappear. Treatment is necessary for a period of several months 
or for a year or two.  Medical care at this time also helps to correct the causes of nervous-
ness and low spirits that often go along with the menopause  (italics in original) … ” 

 p. 3: “Don’t discuss your emotional or physical worries with relatives and neighbors 
during menopause; they haven’t the medical knowledge to help you. Too, they might 
pass on some ancient ‘change of life’ superstition that could worry you. Rely upon 
your doctor or hospital clinic for information, advice, and medical treatment …  

 Remember that the menopause is not a complete change of life. The normal sex 
urges remain and women retain their usual reaction to sex long after the menopause. 
 There is nothing abnormal about the change of life and nothing unusual about the 
continuation of happy married relations afterward .” (italics in original) 

 p. 3: “Each woman should see her doctor or consult a hospital clinic as soon as she 
notices she is starting her ‘change of life’ …   The modern woman relies upon her doctor 
for advice and goes through menopause with a minimum of physical and emotional 
discomfort .” (italics in original)     

   Wilson RA.  Feminine Forever . New York: M. Evans (distributed in association 
with Lippincott), 1966.   

 p. 18: “ …  menopause–far from being an act of fate or a state of mind–is in fact a 
defi ciency disease. By way of rough analogy, you might think of menopause as a con-
dition similar to diabetes. Both are caused by a lack of a certain substance in the body 
chemistry. To cure diabetes, we supply the lacking substance in the form of insulin. 
A similar logic can be applied to menopause–the missing hormones can be replaced.” 

 p. 25: “In short, menopause must at last be recognized as a major medical problem 
in modern society. Women, after all, have the right to remain women. They should 
not have to live as sexual neuters for half their lives. The treatment and cure of meno-
pause thus becomes a social and moral obligation.” 
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 pp. 43–44: “ …  while women during their fertile years are virtually immune to coro-
nary disease and high blood pressure, the menopausal woman–lacking female 
hormones–soon loses this advantage and becomes as prone to heart trouble and 
strokes as a man of similar age. These are the secondary effects of her castration. 

 As for the primary effects, they are quite simple. Deprived of its natural fl uids, the 
entire genital system dries up. The breasts become fl abby and shrink, and the vagina 
becomes stiff and unyielding. The brittleness often causes chronic infl ammation and 
skin cracks that become infected and make sexual intercourse impossible. 

 Additional physical consequences of castration [include] …  nervousness, irritability, 
anxiety, apprehension, hot fl ushes, night sweats, joint paints, melancholia, palpita-
tions, crying spells, weakness, dizziness, severe headache, poor concentration, loss of 
memory, chronic indigestion, insomnia, frequent urination, itching of the skin, dry-
ness of eye, nose, and mouth, and a backache …  

 The effects of menopausal castration, as is evident from this list of symptoms, are 
by no means confi ned to the sexual organs. Because the chemical balance of the 
entire organism is disrupted, menopausal castration amounts to a mutilation of the 
whole body. I have known cases where the resulting physical and mental anguish was 
so unbearable that the patient committed suicide. 

 While not all women are affected by menopause to this extreme degree, no woman 
can be sure of escaping the horror of this living decay. Every woman faces the threat 
of extreme suffering and incapacity.” 

 pp. 62–63: “ …  estrogen may be termed the hormone of feminine attraction and 
well-being. As it courses through the body in the bloodstream, its effects are indeed 
varied and manifold. Aside from keeping a woman sexually attractive and potent, it 
preserves the strengths of her bones, the glow of her skin, the gloss of her hair. It 
prevents the development of high blood pressure, heart disease, and strokes. It tends 
to prevent diabetes and diseases of the urinary bladder, it keeps the kidneys from 
wasting or losing salt in the urine — a vital matter in the regulation of tissue fl uids 
throughout the body …  

 Through an ingenious mechanism by which estrogen acts on the pituitary gland at 
the base of the brain, it has a direct effect on a woman’s emotional state. To a woman, 
estrogen acts as the carrier of that mysterious life force that motivates work, study, 
ambition, and that marvelous urge toward excellence that inspires the best of human 
beings. 

 Granted, the achievement of any woman cannot be attributed to estrogen alone — 
estrogen cannot command the fi ckle element of plain luck. Even with an abundance 
of estrogen, she still has to cope with the vicissitudes of existence — heredity, accident, 
environment, childhood training, fi nancial status, and so forth. But at least estrogen 
puts her in a position where she can take advantage of whatever lucky breaks come 
her way. No matter what her particular sphere of activity may be — in the home, in 
business, in the arts or professions–a woman cannot live up to her opportunities 
unless she has her full quota of estrogen.” 

 p. 158: “Estrogen therapy, far from causing cancer, tends to prevent it.” 
 pp. 163–164: “These, then, are the facts to keep in mind when you hear estrogen 

discussed with suspicion: the inept and illogical mouse experiment that gave rise to 
the estrogen-cancer myth, and the inverse relationship of estrogen to breast and 
genital cancer (high estrogen in youth: low cancer incidence …  low estrogen in age: 
high cancer incidence). 

 Keeping a woman rich in her ovarian hormones, especially estrogen and progester-
one, lessens the incidence of malignant lesions, including breast and genital 
cancer.”     
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   Boston Women’s Health Book Collective.  Our Bodies, Ourselves . Revised and 
expanded. New York: Simon & Schuster, 1976.   

 p. 327: “Chapter 17. Menopause. Even though menopause has been a neutral or 
positive experience for many women, the physical and emotional changes associated 
with it are often misunderstood and mystifying …  Even when physical symptoms are 
minimal or under control, menopause is often a more negative experience than it 
needs to be because of our society’s attitude toward us during that time. The popular 
stereotype of the menopausal woman has been primarily negative: she is exhausted, 
irritable, unsexy, hard to live with, irrationally depressed, unwillingly suffering a 
‘change’ that marks the end of her active (re)productive life.” 

 p. 328: “In a society which equates our sexuality with our ability to have children, 
menopause is wrongly thought to mean the end of our sexuality–the end of our 
sexual pleasure, or even the total end of our sex life.” 

 p. 330: “About one out of every fi ve women will have no (or just a few) menopausal 
symptoms. Although most women do experience some bothersome symptoms, 
many of these will not actually require treatment. We should seek help whenever 
symptoms interfere with our normal activities, particularly because continuous and 
unrelieved distress may result in depression.” 

 pp. 330–332: “Estrogen replacement therapy (ERT) …  Those doctors who view 
menopause as a defi ciency disease strongly argue the usefulness of widespread estro-
gen therapy. Others recommend a much more cautious approach. 

 ERT involves serious risks. Most notably, ERT has been linked with endometrial 
(uterine) cancer, especially among women taking estrogen for longer than one year …  
As with the pill, taking estrogen increases the risk of blood clots and hypertension …  

 Much more research is needed in the area of ERT, particularly its effect on osteopo-
rosis, heart disease, cancer, and mental depression. Because of present uncertainties, 
many women are very cautious about ERT, choosing it only when symptoms are 
severe and when no contraindications are present.” 

 p. 333: “Those of us looking ahead to menopause or just beginning to experience 
it can fi nd little material that explains what most women go through during meno-
pause. Most research has been done on ‘clinical samples’–that is, on the minority of 
women who have chosen or been forced to seek medical care because of the severity 
of their symptoms. Consequently, we know very little about what menopause is like 
for all the women who never seek medical help.”     

   Petitti DB, Perlman JA, Sidney S. Postmenopausal estrogen use and heart 
disease.  N Engl J Med  1986; 315:131–132.   

 p. 131: “Findings from our recently completed study of mortality and hospitalization 
for cardiovascular disease in postmenopausal estrogen users, based on information 
from the Walnut Creek Contraceptive Drug Study, may shed light on the reason for 
the contradictory results of other studies on the relation between cardiovascular dis-
ease and postmenopausal estrogen use. 

 The Walnut Creek Contraceptive Drug Study has been described in detail else-
where. Briefl y, 16,638 women between the ages of 18 and 54 were recruited to the 
study in the late 1960s and early 1970s and provided information on their use of oral 
contraceptives and other sex-steroid hormones at recruitment and approximately 
yearly through 1978. The current analyses uses data from follow-up for mortality 
through December 31,   1983   … ” 

 p. 132: “After adjustment for smoking, alcohol consumption, and history of hyper-
tension, the [age-adjusted] relative risk of death from cardiovascular disease was 0.5 
in women with postmenopausal estrogen use …  The [age-adjusted] relative risk of 
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death from accidents, homicide, and suicide was also substantially lower in post-
menopausal estrogen users than in women who had never used sex-steroid hormones, 
and this lower risk persisted after adjustment for smoking, alcohol consumption, 
Quetelet index, and history of hypertension. 

 There is no biologically plausible reason for a protective effect of postmenopausal 
estrogen use on mortality from accidents, homicide, and suicide. We believe our 
results are best explained by the assumption that postmenopausal estrogen users in 
this cohort are healthier than those who had no postmenopausal estrogen use, in 
ways that have not been quantifi ed and cannot be adjusted for. The selection of 
healthier women for estrogen use in this population is not necessarily a characteristic 
shared by other populations. If there are differences in the degree of selection for 
postmenopausal estrogen use between populations, then the disparate results of 
studies published to date are understandable. In the face of such selection, the ques-
tion of the effect of postmenopausal estrogen use may be answerable with validity 
only through a randomized clinical trial.”     

   Rosenberg L. Hormone replacement therapy: the need for reconsideration. 
 Am J Public Health  1993; 83:1670–1673.   

 p. 1670:  “ Millions of menopausal women are taking hormone supplements. Observa-
tional studies suggest that unopposed estrogens reduce the risk of cardiovascular 
disease and fractures and increase the risk of endometrial cancer and, possibly, breast 
cancer. In the absence of information from randomized trials, how much of the appar-
ent benefi cial effect on heart disease is due to the tendency of healthier women to use 
these drugs is unknown. The effect on the cardiovascular system of estrogen taken 
with a progestin is unknown, and this regimen may increase the risk of breast cancer. 
An approach to health and illness that focuses on a single cause or preventive and on 
single organ systems is severely limited. Alternative ways to improve cardiovascular 
health and skeletal health that do not increase the risk of cancer are available. A recon-
sideration of the appropriate use of hormone supplements is needed.” 

 p. 1671: One reason for the use of hormone supplements is the view held by some 
that menopause is a defi ciency disease that requires treatment, as exemplifi ed by the 
use of the term “estrogen-defi cient” to characterize menopausal women. Menopausal 
women are indeed defi cient in endogenous estrogens, relative to premenopausal 
women, if the focus is solely on the role of endogenous estrogens as preventives of 
fractures and heart disease. If the focus is shifted to the role of endogenous estrogens 
in the etiology of, for example, breast cancer (which occurs more frequently in women 
who have an early menarche or a late menopause), then premenopausal women are 
“hyperestrogenic” and postmenopausal women have a more desirable level. The 
same could be said for other diseases as well, including endometrial cancer, ovarian 
cancer, and uterine fi broids … ”     

   Writing Group for the Women’s Health Initiative Investigators. Risk and 
benefi ts of estrogen plus progestin in healthy postmenopausal women: 
principal results from the Women’s Health Initiative randomized controlled 
trial.  JAMA  2002; 288:321–333.   

 p. 321 (abstract): 
 CONTEXT: Despite decades of accumulated observational evidence, the balance 

of risks and benefi ts for hormone use in healthy postmenopausal women remains 
uncertain. 

 OBJECTIVE: To assess the major health benefi ts and risks of the most commonly 
used combined hormone preparation in the United States. 
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 DESIGN: Estrogen plus progestin component of the Women’s Health Initiative, a 
randomized controlled primary prevention trial (planned duration, 8.5 years) in which 
16608 postmenopausal women aged 50–79 years with an intact uterus at baseline 
were recruited by 40 U.S. clinical centers in 1993–1998. 

 INTERVENTIONS: Participants received conjugated equine estrogens, 0.625 mg/d, 
plus medroxyprogesterone acetate, 2.5 mg/d, in 1 tablet ( n  = 8506) or placebo 
( n  = 8102). 

 MAIN OUTCOMES MEASURES: The primary outcome was coronary heart disease 
(CHD) (nonfatal myocardial infarction and CHD death), with invasive breast cancer as 
the primary adverse outcome. A global index summarizing the balance of risks and 
benefi ts included the 2 primary outcomes plus stroke, pulmonary embolism (PE), 
endometrial cancer, colorectal cancer, hip fracture, and death due to other causes. 

 RESULTS: On May 31, 2002, after a mean of 5.2 years of follow-up, the data and 
safety monitoring board recommended stopping the trial of estrogen plus progestin 
vs placebo because the test statistic for invasive breast cancer exceeded the stopping 
boundary for this adverse effect and the global index statistic supported risks exceed-
ing benefi ts. This report includes data on the major clinical outcomes through April 
30, 2002. Estimated hazard ratios (HRs) (nominal 95 %  confi dence intervals [CIs]) were 
as follows: CHD, 1.29 (1.02–1.63) with 286 cases; breast cancer, 1.26 (1.00–1.59) 
with 290 cases; stroke, 1.41 (1.07–1.85) with 212 cases; PE, 2.13 (1.39–3.25) with 
101 cases; colorectal cancer, 0.63 (0.43–0.92) with 112 cases; endometrial cancer, 
0.83 (0.47–1.47) with 47 cases; hip fracture, 0.66 (0.45–0.98) with 106 cases; and 
death due to other causes, 0.92 (0.74–1.14) with 331 cases. Corresponding HRs 
(nominal 95 %  CIs) for composite outcomes were 1.22 (1.09–1.36) for total cardiovas-
cular disease (arterial and venous disease), 1.03 (0.90–1.17) for total cancer, 0.76 
(0.69–0.85) for combined fractures, 0.98 (0.82–1.18) for total mortality, and 1.15 
(1.03–1.28) for the global index. Absolute excess risks per 10,000 person-years attrib-
utable to estrogen plus progestin were 7 more CHD events, 8 more strokes, 8 more 
PEs, and 8 more invasive breast cancers, while absolute risk reductions per 10,000 
person-years were 6 fewer colorectal cancers and 5 fewer hip fractures. The absolute 
excess risk of events included in the global index was 19 per 10,000 person-years. 

 CONCLUSIONS: Overall health risks exceeded benefi ts from use of combined 
estrogen plus progestin for an average 5.2-year follow-up among healthy postmeno-
pausal U.S. women. All-cause mortality was not affected during the trial. The 
risk-benefi t profi le found in this trial is not consistent with the requirements for 
a viable intervention for primary prevention of chronic diseases, and the results 
indicate that this regimen should not be initiated or continued for primary prevention 
of CHD.     

   NIH State-of-the-Science Panel. National Institutes of Health 
State-of-the-Science Conference Statement: Management of 
Menopause-Related Symptoms.  Ann Int Med  2005; 142:1005–1013.   

 p. 1005: “Menopause is a natural process that occurs in women’s lives as part of 
normal aging. Many women go through the menopausal transition with few or no 
symptoms …  The focus of this report is to identify menopausal symptoms and assess 
treatments for them on the basis of existing scientifi c evidence … ” 

 p. 1005: “Estrogen, either by itself or with progestins, has been the therapy of 
choice for decades for relieving menopause-related symptoms. Epidemiologic studies 
in the 1980s and 1990s suggested that estrogen-containing therapy might protect 
women from heart disease and other serious medical problems. The Women’s Health 
Initiative (WHI) was a large clinical trial of postmenopausal women (age rage, 50 to 
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and their and overall rates of were mortality higher (Bush,   1990  ; Epstein,   2005  ; Stamler, 
  2005  ). Based on the biomedical view that sex hormones were chiefl y responsible for 
myriad male/female differences, including not only for reproductive health but also for 
nonreproductive health outcomes and other behavioral and cognitive characteristics and 
capacities (Dreifus,   1977  ; Ruzek,   1978  ; Hubbard et al.,   1982  ; Oudshorn, 1994; Fee & 
Krieger,   1994  ), this framework led to positing that “female sex hormones” were protective 
against cardiovascular disease. 

 In the mid-1960s the “Coronary Drug Project” became the fi rst clinical trial of estrogen 
to prevent cardiovascular disease — and was conducted solely with men (Coronary Drug 
Project,   1970  ; Coronary Drug Project,   1973  ). Its results defi ed expectation: the estrogen 
arm of the study was abruptly halted in the mid-1970s because the men given Premarin had 
unexpectedly high cardiovascular mortality (resulting from thromboembolic events and 
myocardial infarction) (Coronary Drug Project,   1970  ; Coronary Drug Project,   1973  ; Petitti, 
  2004  ; Stefanick,   2005  ). Further crimping enthusiasm for HT, shortly thereafter, epidemio-
logic research implicated HT (still estrogen-only) in rising rates of endometrial cancer 
(Seaman & Seaman,   1977  ; McCrae, 1983; Seaman,   2003  ; Stefanick,   2005  ; Houck,   2006  ; 
Watkins,   2007  ). 

 The turnabout occurred in the 1980s with the introduction of estrogen-progestin HT 
formulations, whereby progestin was added to prevent estrogen-induced endometrial 
cancer (Seaman,   2003  ; Stefanick,   2005  ; Houck,   2006  ; Watkins,   2007  ). During the 1980s, 

79 years [mean, 63.2 years]) that was designed to see whether estrogen with or with-
out progestin therapy could prevent chronic conditions, such as heart disease and 
dementia. The estrogen with progestin portion of the trial ended early because of 
increased incidence of breast cancer. There were increases in blood clots, stroke, and 
heart disease among women who received this treatment as well. These fi ndings 
raised serious questions about the safety of estrogen to treat symptoms of meno-
pause. Many women stopped hormone replacement therapy, and some searched for 
alternative therapies. To refl ect a shift of focus from ‘replacement’ to use of hormones 
for relief of symptoms, we will use the term  menopausal hormone therapy , which 
includes a range of doses and preparations of estrogens and progestins.” 

 p. 1010: “ 1. Menopause is the permanent cessation of menstrual periods that 
occurs naturally in women, usually in their early 50s. Many women have few or no 
symptoms; these women are not in need of medical treatments …  6. …  much more 
research is needed to clearly defi ne the natural history of menopause, associated 
symptoms, and effectiveness and safety of treatment for bothersome symptoms. 
Natural histories are important for both science and policy. Knowing how many 
women transit menopause with few or no symptoms, and how many manage meno-
pause largely on their own, can lead to public health information that empowers 
women and increases their self-reliance …  .” 

 pp. 1010–1011: “Menopause is ‘medicalized’ in contemporary U.S. society. There 
is great need to develop and disseminate information that emphasizes menopause as 
a normal, healthy phase of women’s lives and promotes its demedicalization. Medical 
case and future clinical trials are best focused on women with the most severe and 
prolonged symptoms. Barriers to professional care for these women should be 
removed.”   
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a raft of observational studies reported that HT use was associated with reduced risk of 
osteoporosis, cardiovascular disease risk markers, and cardiovascular disease among 
women (Seaman,   2003  ; Stefanick,   2005  ; Houck,   2006  ; Watkins,   2007  ). By the early 1990s, 
major epidemiologic reviews (including meta-analyses) concluded that HT warranted use 
as preventive medication (Stampfer & Colditz,   1991  ; Grady et al.,   1992  ). Even so, a number 
of articles in the epidemiologic literature warned about the dangers of causal inference 
based on observational data and also raised concerns about risk of breast cancer (Petitti 
et al.,   1986  ; Barrett-Connor,   1992  ; Brinton & Schairer,   1993  ; Rosenberg,   1993  ), albeit with 
little impact. Consequently, in 1991 and 1992, considering the extant human observational 
evidence as well as animal and other laboratory studies, the FDA and American College of 
Physicians respectively recommended use of HT to prevent cardiovascular disease (Seaman, 
  2003  ; Stefanik, 2005). The argument was that any small risk for breast cancer was out-
weighed by the larger danger of future cardiovascular disease. 

 In 2002, however, routine acceptance of HT was shattered by results from the Women’s 
Health Initiative (WHI; Writing Group/WHI, 2002), the largest randomized clinical trial of 
HT, conducted in a population of mainly healthy U.S. women, which like the smaller 1998 
Heart and Estrogen/progestin study (Hulley et al.,   1998  ) and its 2002 follow-up (Grady 
et al.,   2002  ), found that contrary to expectations, HT did not decrease — and may, in fact, 
have increased risk of cardiovascular disease — while also confi rming that long-term use of 
the combined estrogen plus progestin HT increased risk of breast cancer. Publication of the 
results triggered a dramatic global drop in HT prescriptions and marketing, with the U.S. 
decline in HT use by 2004 exceeding 50 %  compared to just before the WHI results (Ettinger 
et al.,   2003  ; Hersh et al.,   2004  ; Buist et al.,   2004  ; Majumdar et al.,   2004  ; Haas et al.,   2004  ; 
Stefanick,   2005  ; Kelly et al.,   2005  ; Kim et al.,   2005  ; Wei et al.,   2005  ; Hing & Brett,   2006  ; 
Guay et al.,   2007  ). 

 The fi ndings also led to fi erce debates in the epidemiologic literature over reasons for the 
discrepancies between the observational and clinical trial results (Humphrey et al.,   2002  ; 
Grodstein et al.,   2003  ; Stampfer,   2004  ; Vandenbroucke,   2004  ; Barret-Connor, 2004; Kuller, 
  2004  ; Petitti,   2004  ; Lawlor et al.,   2004a  ; Prentice et al.,   2005a  ; Barrett-Connor et al.,   2005  ; 
Willett et al.,   2006  ; Manson & Bassuk,   2007  ; Barrett-Connor,   2007  ; Banks & Canfell, 
  2009  ). Diametrically opposed hypotheses posited: ( 1 ) confounding, selection bias, and 
measurement error biased the observational studies, versus ( 2 ) the clinical trial results were 
misleading because the women in the WHI were typically older and more likely to have 
atherosclerosis (and, hence, have plaque vulnerable to HT-caused disruption) than women 
in the observational studies (this latter hypothesis, also known as the “timing” hypothesis, 
has not been supported, at the time of preparing this chapter, by the most recent re-analysis 
of WHI data; Prentice et al.,   2009  ). Further spurring the debates, new legal evidence has 
revealed that between 1998 and 2005, 26 peer-reviewed scientifi c papers backing use of 
HT and downplaying its risks, published in 18 different medical journals (including such 
respectable publications as the American Journal of Obstetrics and Gynecology ), were 
secretly written by medical ghostwriters paid by Wyeth, the pharmaceutical company that 
manufacturers Premarin; the listed academic authors, who did little or no writing, were 
solicited solely to provide credibility (Singer,   2009  ). 

 Where does epidemiologic theory fi t into this saga? Centrally: by illuminating who 
and what is studied — as well as who and what is ignored. In this case, the contending 
perspectives pit the biomedical model against a social epidemiologic perspective (Krieger, 
  2005a  ). 

 Notably, starting in the latter part of the 1980s, some epidemiologists began to question 
whether the supposed protective effect of long-term use of HT on risk of cardiovascular 
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disease largely refl ected a combination of selection bias and confounding by social class 
(Petitti et al.,   1986  ; Rosenberg,   1993  ). Behind this concern lay an awareness — amply con-
fi rmed by subsequent research (Humphrey et al.,   2002  ; Nelson et al.,   2002  ; Lawlor et al., 
  2004b  ; McPherson & Hemminki,   2004  ) — that women from more affl uent backgrounds 
(childhood as well as current), with better health (including no contraindications against 
exogenous hormone use), were the women most likely to be prescribed (and who could 
afford) HT — and least likely to be stricken by cardiovascular disease (Krieger,   2003a  ; 
Petitti,   2004  ; Krieger et al.,   2005  ; Barrett-Connor et al.,   2005  ; Rossouw,   2006  ). This alter-
native hypothesis, grounded in a social epidemiologic perspective, was nevertheless 
discounted by biomedically-oriented researchers, in part because they believed controlling 
for one or two socioeconomic variables was suffi cient to deal with confounding by social 
class (Stampfer & Colditz,   1991  ; Grodstein et al.,   2003  ; Stampfer,   2004  ). It received seri-
ous attention only after the WHI published its results in 2002. Indeed, the rapidity of the 
turn-around from being controversial to argue that socioeconomic position could be an 
important confounder (Grodstein et al.,   2003  ; Stampfer,   2004  ) to this being a “common 
sense” proposition (Petitti & Freedman,   2005  ; Barrett-Connor et al.,   2005  ; Watkins,   2007  ; 
Banks & Canfell,   2009  ) is nothing short of remarkable. 

 Reckoned in human terms, the cost of biomedical disregard for social epidemiologic 
critiques of the HT hypothesis can be seen in breast cancer incidence rates. Prompted by 
the WHI results, new epidemiologic analyses published between 2002 and 2005, using data 
from the United States, Europe, and Australia, have estimated that HT might account for 
10%  to 25 %  of observed breast cancer cases (Beral et al.,   2003  ; Bakken et al.,   2004  ; 
Coombs et al.,   2005a  ; Coombs et al.,   2005b  ). Moreover, as per  Figure 1–2  in  Chapter 1
(Krieger,   2008a  ), between 2006 and 2009, 14 population-based studies — eight from the 
United States (Clarket et al.,   2006  ; Ravdin et al.,   2007a  ; Ravdin et al.,   2007b  ; Clarket et al., 
  2007  ; Hausauer et al.,   2007  ; Stewart et al.,   2007  ; Jemal et al.,   2007  ; Glass et al.,   2007  ), fi ve 
European (Bouchardy et al.,   2006  ; Katalinic & Rawal,   2008  ; Kumle,   2008  ; Verkooijen 
et al.,   2008  ; Parkin, 2009), and one Australian (Canfell et al.,   2008  ), have documented 
notable and otherwise unexpected annual declines of breast cancer incidence, especially 
among women age 50 and older with estrogen receptor-positive (ER + ) tumors. All have 
attributed these trends to the dramatic reduction in use of HT following the July 2002 pub-
lication of the WHI results. 

 Whether these declines can be causally linked to reduced HT use is now, not sur-
prisingly, an active area of research. Suggesting the hypothesis has merit, one line of 
evidence indicates that observed trends are unlikely to result from declines in breast cancer 
detection or changes in other major risk factors (Smigal et al.,   2006  ; Hausauer et al.,   2007  ; 
Jemal et al.,   2007  ; Glass et al.,   2007  ; Chlebowski et al.,   2009  ; Roberts,   2009  ). Specifi city 
of the decline is also shown by new results indicating that at least with the United States, 
the declines in breast cancer incidence rates occurred solely among the women most likely 
to use HT — that is, White and living in affl uent counties with ER +  tumors, and with 
no decline evident among the remaining women, both of color and/or living in poorer coun-
ties (Krieger et al.,   2010  ). Further supporting the hypothesis is a second line of evidence 
regarding the biological plausibility of a short lag time between cessation of HT exposure 
and a decline in risk of developing a detectable incident breast cancer, considering how 
steroids, including HT, can act as breast cancer tumor promoters (Bradlow & Sepkovic, 
  2004  ; Dietel et al.,   2005  ; Yager & Davidson,   2006  ; Cordera & Jordan,   2006  ; Ravdin et al., 
  2007b  ). 

 At one level, the recent disturbing fi ndings linking HT use to iatrogenic breast cancer 
point to the dangers of inadequately understood pharmacologic manipulation of complex 
hormonal systems (Seaman,   2003  ; Krieger et al.,   2005  ; Krieger,   2008  ) — a caution that 
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ought be remembered (Krieger et al.,   2010  ) when considering past and present proposals to 
prevent breast cancer by administering regimens of powerful hormones to healthy young 
women (Hendersen et al., 1993; Pike & Spicer,   2000  ; de Waard & Thijssen,   2005  ; Medina, 
  2005  ; Tsubura et al.,   2008  ). At another level, these fi ndings underscore how a narrow bio-
medical conceptualization of menopause as a “disease” ignored alternative possibilities 
that, from an evolutionary standpoint, menopause could be a benefi cial or neutral trait — 
and that its consequences for health, regardless, must be addressed in relation to many, not 
just single, health outcomes (Leidy,   1999  , NIH,   2005  ). 

 Also exposed is the problematic longstanding reductionist framing of sex hormones 
(construed solely as sex  hormones) as fundamental to explaining women’s and men’s 
behavior and biology (Oudshorn, 1994; Fee & Krieger,   1994  ; Doyal,   1995  ; Krieger et al., 
  2005  ; Payne,   2006  ). This theoretical perspective has been importantly challenged by 
social epidemiologic research attending to critical distinctions between — and the health 
consequences of — gender and sex-linked biology (Fee & Krieger,   1994  ; Doyal,   1995  ; 
Krieger,   2003b  ; Payne,   2006  ), as discussed in Chapter 7 ( see   Table 7–1 ). Additional 
examples illustrating the importance of considering whether one, the other, both, or neither 
are germane are two fi gures appearing in Chapter 1. The fi rst,  Figure 1–2 , also related 
to the breast cancer story, depicts secular changes in U.S. twentieth century age-
specifi c breast cancer incidence rates among White women, revealing an especially steep 
rise — then fall — only among women age 55 years and older (Krieger,   2008a  ). The second, 
Figure 1–3,  shows disease-specifi c changes in mortality rate ratios for women 
compared to men for mid-nineteenth to mid-twentieth century England and Wales 
(Morris,   1955  , Morris,   1957  , pp. 1–2). In both cases, the observed temporal changes in 
women’s rates of disease and male/female risk differences cannot plausibly be explained 
simply by intrinsic “fi xed” sex-linked traits; alterations in exogenous exposures must also 
be at play. 

 A question thus worth asking is: Had “sex hormones” been conceptualized as one par-
ticular variety of hormones that affect cell proliferation, rather than as specialized molecules 
preoccupied with sex, might it have been possible to avoid pharmacologic change of wom-
en’s hormone levels being portrayed benignly as  hormone replacement therapy  and instead 
have this more appropriately seen as  hormone manipulation , with attendant implications 
for cell proliferation, including increased risk of cancer (Krieger et al.,   2005  )? Also rele-
vant is the role of the “invisible industrialist” in promoting use of HT (Krieger et al.,   2005  ), 
a hidden factor strikingly revealed by a political economy of health perspective. The larger 
implication is that biomedical disregard for social epidemiologic theoretical frameworks 
can literally harm people’s health — along with the corollary that debate over fi ndings as 
framed by contending theories can lead to new insights and more valid and benefi cial 
results.

   Example    2: Peptic Ulcers, Stress,  Helicobacter pylori , and Allergies — From 
Psychosocial to Biomedical Extremes, Leaving Questions About Susceptibility and 
Unintended Consequences of Treatment Still Open.  The second example offers a con-
trary case: when singular attention to social determinants can lead to neglect of relevant 
biophysical exposures — even as wholesale reversion to a decontextualized biomedical 
approach can both miss etiologic clues and promote therapeutic interventions with unan-
ticipated problems. The example concerns the now well-rehearsed story of peptic ulcers, 
psychosocial stress, and H. pylori  (Thagard   1999  , pp. 39–97, 364–366; Atherton, 2006), 
albeit with a twist.   

 Briefl y stated, during much of the twentieth century, the cause of peptic ulcers, following 
the tenets of psychosocial theories, was attributed to “stress.” The hypothesis was that 
“stress” increased stomach acids, leading to perforation of the stomach wall and hence 
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peptic ulcers (Richardson,   1985  ; Levenstein,   2000  ; Grob,   2003  ). With peptic ulcer concep-
tualized as a “disease of civilization,” the early twentieth century rise and then subsequent 
fall of peptic ulcer mortality in industrialized countries — shown to refl ect changing risks by 
birth cohort in pathbreaking analyses published in 1962 by Mervyn Susser (b. 1921) and 
Zena Stein (b. 1921) (Susser & Stein,   1962  ; Susser & Stein,   2002  ;  Figure     8–1   ) — was 
attributed to the initial strain of and then adaptation to the quicker pace of life in the twentieth 
century. Treatments included not only surgery and modifi ed diets but also stress-reduction 
therapies (Grob,   2003  ).  

 Starting in 1984, however, when Barry Marshall (b. 1951) and Robin Warren (b. 1937) 
discovered an unidentifi ed bacteria (later identifi ed as  H. pylori ) in the stomach of patients 
with gastritis and peptic ulceration (Marshall & Warren,   1984  ), the etiologic orientation 
began to shift, such that by 1994, an NIH consensus document deemed  H. pylori  to be the 
leading cause of peptic ulcer (NIH, 1994). “Civilization” became re-interpreted as improved 
hygiene, with better sanitation reducing risk of early life fecal–oral transmission while 
simultaneously increasing age at infection in childhood (as prevalence was waning); later 
age at infection, moreover, was posited to increase risk of developing peptic ulcer, leading 
to its rise in early twentieth century birth cohorts in industrialized countries (Sonnenberg 
et al.,   2002  ; Leung,   2006  ; Atherton,   2006  ). The successful treatment of peptic ulcers 
by antibiotics vindicated the biomedical approach to both etiology and intervention 
and discredited the psychosocial accounts, whose etiologic understandings had promoted 
psychological and dietary treatments incapable of eradicating the harmful infection 
(NIH, 1994; Thagard,   1999  ; Danesh,   1999  ; Marshall,   2002  ; Leung,   2006  ; Kandulski 
et al.,   2008  ). 

 Yet, suggesting that the story may not be quite so simple as “biomedical = correct” and 
“psychosocial = wrong” are two sets of considerations — one involving etiology, the other 
medical interventions (both curative and preventive). Starting with etiology, one relevant 
fi nding is that only 15 %  to 20 %  of persons with  H. pylori  infection develop ulcers 
(Levenstein,   2000  ; Atherton,   2006  ; Choung & Talley,   2008  ; Kandulski et al.,   2008  ). 
Moreover, some countries, such as India, have very high infection rates but show marked 
regional variation in rates of peptic ulcer (Akhter et al.,   2007  ; Leong,   2009  ). These well-
known phenomena, whereby not everyone infected by a microorganism becomes ill, and 
population variation in disease rates exists despite virtually ubiquitous infection, in turn 
raises the equally well-known question: What additional conditions are required for infec-
tion to become disease? 

 One hypothesis proposed in the  H. pylori  literature focuses on genetic susceptibility, 
whereby a “match” is needed between host polymorphisms and whichever strain of 
H. pylori  (a bacteria with very high genetic variability [Dykhuizen & Kalia,   2008  ]) has 
colonized the stomach (Leung,   2006  ; Atherton,   2006  ; Kandulski et al.,   2008  ; Snaith et al., 
  2008  ). Still other evidence, however, has led to a re-emergence and refi nement of the 
“stress” hypothesis (Levenstein,   2000  ; Levenstein,   2002  ; Choung & Talley,   2008  ). In con-
trast to the prior version, where “stress” was thought to induce ulcer formation directly, the 
two updated “stress”-related pathways posit that adverse stress can alter behavior and phys-
iology in a way that increases susceptibility to infection by  H. pylori , resulting in disease. 
One route is by stress increasing alcohol and aspirin consumption, both of which have been 
shown to increase risk of developing an ulcer; the other is by stress impairing immune 
responses relevant to wound healing (Levenstein,   2000  ; Levenstein,   2002  ; Choung & 
Talley,   2008  ). Thus, although adverse psychosocial exposures clearly are not obligate for 
development of peptic ulcers arising from  H. pylori  infection, and by themselves cannot 
explain the changing incidence rates over time, that does not mean they are completely 
irrelevant to explaining disease occurrence. Both the genetic “match”  and  the psychosocial 
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     Figure 8–1.    Changing class gradients in mortality because of peptic ulcer by birth cohort: 
analysis of 1921–1923 through 1949–1953 mortality data from the United Kingdom by Susser 
and Stein. (Susser & Stein,   1962, p. 118  ). ( © 1962 Elsevier, Inc. Reprinted with permission.)   
  Classes: Class I  +  II = “Professional, Managerial, and Technical Occupations”; Class III = “Skilled 
Occupations”; Class IV = “Partly-Skilled Occupations”; Class V = “Unskilled Occupations” 
 Description and interpretation of the changing class gradients (in effect arguing against a 
monotonic gradient invariant to time, in this case, historical generation):
  p. 116:  Social Class . 
  Analysis of changes in mortality by social class over the last three censuses again shows upward age-
shifts, which suggest that each generation is carrying forward its own particular risk. At each successive 
census, a more or less regular pattern of mortality recurred in age-groups, which were older by the 
interval, which had elapsed between the censuses. 
  Statistics relate only to males, and are fi rst available for the period of the 1921 census (Morris and 
Titmuss, 1944). From 1921 to 1923 death-rates from gastric ulcer showed a social class gradient 
increasing from the higher to the lower classes up to the age of 55; this gradient fl attened between 55 
and 70, and was reversed over the age of 70. A decade later, in the period 1930–32, the gradient 
increasing from higher to lower classes was apparent up to age 65 and then reversed — i.e., ten years 
older than at the previous census. In the period 1949–52 the gradient increasing from higher to lower 
classes persisted up to the age of 70 before it fl attened …  Although death rates in old age must be 
interpreted with caution, the trend fi ts the expectation.    
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hypotheses can be correct (i.e., be complementary, not antagonistic, each explaining a dif-
ferent part of the pattern). 

 Second, raising questions about appropriate medical interventions to cure or prevent 
H. pylori  infection, several new investigations (albeit not all) have reported an increased 
risk of asthma among persons lacking childhood infection by H. pylori  (Jarvis et al.,   2004  ; 
Chen & Blaser,   2007  ; Blaser et al.,   2008  ; Kandulski et al.,   2008  ). A new interpretation, 
based on long-term historical and evolutionary thinking, including recognition that 
H. pylori  has ubiquitously colonized the human gut since Paleolithic times (Atherton, 
  2006  ; Blaser et al.,   2008  ; Dykhuizen & Kalia,   2008  ) is that early life exposure to relevant 
microbes — in this case, possibly  H. pylori  or else another microbe that tracks with 
H. pylori  exposure — may be important for healthy immune system development and 
function (a.k.a. the “hygiene hypothesis”) (Jarvis et al.,   2004  ; Atherton,   2006  ; Chen & 
Blaser,   2007  ; Blaser et al.,   2008  ). Additionally, some — but not all — studies have suggested 
that adults treated by antibiotics for H. pylori  infection may be at increased risk of 
gastro-esophageal refl ux disease, Barrett’s esophagus, and adenocarcinoma of the esopha-
gus, a consequence of H. pylori  eradication affecting stomach acidity (Ahmed & Sechi, 
  2005  ; Atherton,   2006  ; Kandulski et al.,   2008  ). Consequently, a biomedical emphasis 
on eradicating H. pylori  infection by antibiotics, necessary for treating adults with ulcers, 
and also on preventing infection in children via vaccines could have consequences 
other than averting  H. pylori -related illness (Chen & Blaser,   2007  ; Blaser et al.,   2008  ). 
As with HT, biomedical “magic bullets” can well hit targets others than those anticipated 
by reductionist analysis, a possibility more readily considered by non-reductionist 
frameworks. 

 Thus, in this second example, as with the fi rst, critical social, biological, evolutionary, and 
historical thinking are necessary for robust hypotheses and apt interventions. The omission 
of any one can lead to incomplete understanding and potentially harmful consequences. 

Example    3: Diabetes and Indigenous Health — From “Thrifty Genes,” Fictional 
History, and Racialized Disease to Reckoning With the Transgenerational Biological 
Embodiment of Social and Ecological Injustice.  Epidemiologic analysis of the mid-twen-
tieth century sudden emergence of high and rising rates of diabetes among some — but not 
all — Indigenous peoples, especially those living in countries of the global North (Joe & 
Young,   1993  ; Young,   1994  ; Kunitz,   1994  ; Young,   2000  ; Gohdes & Action,   2000  ; Ferriera 
& Lang,   2006  ; Gracey & King,   2009  ; King et al.,   2009  ; Cunningham,   2009  ), constitutes 
the third example of why epidemiologic theory matters for etiologic analysis. At issue is 
the harm caused by problematic causal inferences of epidemiologic theories of disease 
distribution that selectively — or erroneously — invoke history and neglect addressing jointly 
the societal and biophysical (including ecological) determinants of current and changing 
population patterns of health and health inequities.   

 In 1962, the geneticist James V. Neel (1915–2000) (Lindee,   2001  ), attempting to unravel 
the puzzle of rising rates of diabetes among people who, in his words “have come to enjoy 
the blessings of civilization” (Neel,   1962  , p. 357), proposed his then novel hypothesis of 
the “thrifty genotype,” a vivid phrase he coined precisely because it was “a somewhat col-
loquial but expressive term” (Neel,   1962  , p. 354). Neel’s thesis, foreshadowing present-day 
biomedical/lifestyle versions of “evolutionary medicine” and “gene–environment interac-
tion” frameworks (as discussed in  Chapter 5 ), was premised on the assumption (asserted 
without any supporting references) that humanity, for most of its existence as hunter-
gatherers, experienced cycles of “feast-and famine” ( see   Textbox     8–2   ).  

 Positing a survival advantage for individuals predisposed to metabolize energy frugally 
(because “during a period of starvation” they would have “an extra pound of adipose 
reserve” (Neel,   1962  , p. 355)), Neel theorized that this trait would become harmful as food 



 

250  EPIDEMIOLOGY AND THE PEOPLE’S HEALTH

    Textbox 8–2.   “Thrifty Gene” Hypothesis: Fictional Pasts Versus Historical 
Realities, 1962–2009.    

  “Thrifty Gene” 
hypothesis: Neel’s 
initial (1962) and 
modifi ed (1999) 
propositions 

 1962: original statement of hypothesis by James V. 
Neel (1915–2000), in: Neel JV. Diabetes mellitus: a 
“thrifty” genotype rendered detrimental by “prog-
ress”?  Am J Human Genet  1962; 14:353–362. 
 p. 353: “For the population geneticist, diabetes mellitus 
has long presented an enigma. Here is a relatively fre-
quent disease, often interfering with reproduction by 
virtue of an onset during the reproductive or even pre-
reproductive years, with a well-defi ned genetic basis, 
perhaps as simple in many families as a single recessive or 
incompletely recessive gene. If the considerable fre-
quency of the disease is of relatively long duration in the 
history of our species, how can this be accounted for in 
the face of the obvious and strong genetic selection 
against the condition? If, on the other hand, the fre-
quency is a relatively recent phenomenon, what changes 
in the environment are responsible for the increase?” 
 p. 354: “ …  in the early years of life the diabetic genotype 
is, to employ a colloquial but expressive term, a ‘thrifty’ 
genotype, in the sense of being exceptionally effi cient in 
the intake and/or utilization of food …  The precise physi-
ologic basis for this ‘thriftiness’ remains unclear. There 
are obvious possibilities. Thus, if after stimulation of the 
islets of Langerhans they continued to function longer in 
the predisposed than the normal, this could depress the 
blood sugar level unduly, resulting in hunger and 
increased food intake … ” 
 p. 355: “A second possible mechanism to be considered 
involves a pancreas more rapidly responsive to increases 
in the level of blood glucose. In this connection it must 
be remembered that during the fi rst 99 per cent or more 
of man’s life on earth, while he existed as a hunter and 
gatherer, it was often feast or famine. Periods of gorging 
alternated with periods of greatly reduced food intake. 
The individual whose pancreatic responses minimized 
post-prandial glycosuria might have, during a period of 
starvation, an extra pound of adipose reserve … ” 
 p. 357: “We now come to the problem posed by the rela-
tively high frequency of the disease diabetes …  three lines 
of thought suggest there has been a true increase in the 
frequency of the disease as more and more people have 
come to enjoy the blessings of civilization. Firstly, obesity 
appears to be, on the whole, a rarer phenomenon in prim-
itive cultures than our own. There is less opportunity to 
indulge a hypertrophied appetite, and/or the lower mean 
caloric intake and greater physical activity of these primi-
tive groups provide less of a stimulus to insulin production; 
this in turn means less stimulation of the antagonist-
producing mechanism. Secondly, the action of the adrenal 
steroids in bringing to light the subclinical diabetic, in addi-
tion to the well-recognized effect of these compounds on 
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 gluconeogensis, may also be through stimulation of 
antagonist production. Since the response of the adrenal 
cortex to alarm situations is now less often followed by 
motor activity than in the past, one may postulate a dis-
turbance in the physiologic balance established in the 
course of human evolution. Thirdly, the well-known glucose-
mobilizing effects of adrenalin release are now not 
followed to the same extent by physical activity as seems 
to have been the case for primitive societies; since this calls 
for a greater insulin production than would otherwise be 
the case, here again it is an opportunity for increased 
stimulation of the insulin antagonist mechanism. These 
latter two thoughts would tend to place diabetes in the 
poorly defi ned areas of the ‘stress diseases’–and indeed, 
the physiologic evidence to this effect is right now at 
least as convincing as it is for regarding peptic ulcer and 
coronary hypertension as stress disease.” 

 pp. 359–360: “Should the foregoing thoughts prove cor-
rect, then diabetes underlines one of the ethical dilemmas 
of modern medicine. If the dietary and cultural conditions 
which elicit the relatively high frequency of diabetes in the 
Western World are destined to spread and persist over the 
entire globe, then, to the extent that modern medicine 
makes it possible for diabetics to propagate, it interferes 
with genetic evolution. But if, on the other hand, the 
mounting pressure of population numbers means an 
eventual decline in the standard of living with, in many 
parts of the world, a persistence or return to seasonal fl uc-
tuations in the availability of food, then efforts to preserve 
the diabetic genotype through this transient period of 
plenty are in the interests of mankind. Here is a striking 
illustration of the need for caution in approaching what at 
fi rst glance seem to be ‘obvious’ eugenic considerations!” 
 NB: (a) Neel provided no evidence or documentation 
that hunter-gatherers routinely experienced “feast or 
famine” nor did the article ever discuss diabetes among 
Indigenous populations, yet (b) most of the application 
of the “thrifty gene” hypothesis has been in relation to 
selection effects of “feast vs famine” as translated to 
presumed differences in genotype of Indigenous vs non-
Indigenous populations, even though two of Neel’s three 
lines of evidence focused on diabetes as a “modern” 
“stress disease.” (See also example 2, above, on peptic 
ulcer as a “stress” disease).  

  1998–1999: Neel’s qualifi cation — yet upholding—of   
the hypothesis, in:     

  a)  Neel JV. The “thrifty genotype” in 1998.   Nutr Rev   
1999; 57:S2–S9.        

 p. S3: “A more telling observation concerning the role 
of lifestyle in the emergence of NIDDM [non-insulin 
dependent diabetes mellitus, i.e., Type 2 diabetes] in 
Amerindians involves the Pima Indians of southern  
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 Arizon and a closely related group, the Pima Indians of 
the Sierra Madre Mountains of northern Mexico, two 
groups estimated to have separated some 700–1000 
years ago. The results of studies done in those groups 
give no support to the notion that the high frequency of 
NIDDM in reservation Amerindians might be due simply 
to an ethnic predisposition — rather, it must predomi-
nantly refl ect lifestyle changes.” 
 p. S4: “Despite all these advances in our understanding 
of NIDDM, the nature of the environmentally precipi-
tated genetic maladjustments that result in the disease 
remain obscure. Given the intensity of the current effort 
to localize and characterize the genes, the functioning of 
which seems to be compromised in NIDDM, speculation 
at this time concerning their nature seems of little value. 
However, the concept of a ‘thrifty genotype’ remains as 
viable as when fi rst advanced … ” 

      b)  Neel JV, Weder AB, Julius S. Type II diabetes, 
essential hypertension, and obesity as “syn-
dromes of impaired genetic homeostasis”: the 
“thrifty genotype” hypothesis enters the 21st 
century.   Perspect Biol Med   1998; 42:44–74.     

 pp. 45–46: “The Arizona Pima are the textbook material 
for the emergence of NIDDM and obesity among Amer-
indians following acculturation. Forced on a government 
dole by the rapacious diversion by the early settlers of the 
West of the water essential to their irrigation-style agri-
culture, the Pima of necessity adapted a high-fat, highly 
refi ned, government dispensed diet at the same time 
that they were forced to abandon any pretense of the 
agricultural work ethic. Currently among adults, the BMI 
(kg wt/ht in m2) averages 33.4  ±  7.5 and 37 percent of 
men and 54 percent of women meet the criteria for 
NIDDM. The Mexican Pima, by contrast, still pursue a 
much more traditional lifestyle. The average BMI was 
24.9  ±  4.0, and only 2 of 19 women (36  ±  13 years of 
age) and 1 of 16 men (48  ±  14 years of age) were dia-
betic. The diet of the Mexican Pima was largely beans, 
corn, and potatoes, grown by traditional and physically 
very demanding techniques.” 

 p. 49: “ …  it is now clear that the original thrifty genotype 
hypothesis, with its emphasis on feast or famine, pre-
sented a grossly overly simplistic view of the physiological 
adjustments involved in the transition from the lifestyle of 
our ancestors to life in the high-tech fast lane.”
pp. 60–61: “The various recent developments regarding 
NIDDM, essential hypertension and obesity suggest both 
a modifi cation and a broadening of the original concept 
of a thrifty genotype. It now seems preferable to concep-
tualize these diseases as resulting from previously adaptive 
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   multifactorial genotypes, the integrated functioning of 
whose the complexly altered environment in which these 
genotypes now fi nd themselves. Some terminological 
problems must be dealt with. The term ‘thrifty genotype’ 
has served its purpose, overtaken by the growing com-
plexity of modern genetic medicine …  The ultimate 
genetic complexity of each of these diseases qualifi es it 
for the term syndrome [italics in original]. Perhaps collec-
tively we can speak of ‘syndromes of impaired genetic 
homeostasis’ or, more colloquially, the ‘civilization syn-
dromes,’ or the ‘altered life style syndromes,’ to which 
other diseases may be added. 
 This viewpoint creates some terminological issues. As the 
genes associated with these three diseases are identifi ed, 
let us not repeat the mistakes in genetic terminology that 
have and still are occurring in the fi eld of cancer genetics. 
Although it is convenient as genes associated with the 
various malignancies are identifi ed to speak of proto-
oncogenes and, following the demonstration of the 
appropriate mutations, of oncogenes, these genes are for 
the most part cell cycle or housekeeping genes, playing 
important roles in normal cell activities; the sooner these 
roles are elucidated, the better for clear thinking. The 
same considerations will apply as the nature of the genes 
associated with the failed homeostatic syndromes are 
elucidated. They are not “NIDDM genes” or “hyperten-
sion genes,” and in the end, developing the appropriate 
perspective will be facilitated by avoiding this shortcut 
terminology and developing a nomenclature more 
appropriate to the function of the gene.”  

  Rebuttals of the 
premises of and 
evidence for the 
“thrifty gene” 
hypothesis  

 Benyshek DC, Watson JT. Exploring the thrifty geno-
type’s food-shortage assumptions: a cross-cultural 
comparison of ethnographic accounts of food security 
among foraging and agricultural societies.   Am J Physi-
cal Anthropol   2006; 131:120–126. 
 p. 120: “The ‘thrifty genotype hypothesis’ has become 
fi rmly entrenched as one of the orienting concepts in bio-
medical anthropology, since fi rst being proposed by Neel 
([1962] Am. J. Hum. Genet.  14 :353–362) over 40 years 
ago. Its infl uence on inquiries into the evolutionary ori-
gins of diabetes, lactose intolerance, and other metabolic 
disorders can hardly be underestimated, as evidenced by 
its continued citation in many top scientifi c and medical 
journals. However, its fundamental assumption, that for-
agers are more likely to experience regular and severe 
food shortages than sedentary agriculturalists, remains 
largely untested. The present report tests this assumption 
by making a cross-cultural statistical comparison of the 
quantity of available food and the frequency and extent 
of food shortages among 94 foraging and agricultural  
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 societies as reported in the ethnographic record. Our 
results indicate that there is no statistical difference 
( P  < 0.05) in the quantity of available food, or the fre-
quency or extent of food shortages in these reports 
between preindustrial foragers, recent foragers, and 
agriculturalists. The fi ndings presented here add to a 
growing literature that calls into question assumptions 
about forager food insecurity and nutritional status 
in general, and ultimately, the very foundation of the 
thrifty genotype hypothesis: the presumed food short-
ages that selected for a ‘thrifty’ metabolism in past 
foraging populations.”  

  Paradies YC, Montoya MJ, Fullerton SM. Racialized 
genetics and the study of complex diseases: the thrifty 
genotype revisited.   Perspectives Biol Med   2007; 50:
203–227.  
 pp. 212–213: “Although it has been argued that famines 
are incapable of producing the differential mortality 
required to select for a thrifty genotype, it is, nonetheless, 
plausible that metabolic effi ciency, as well as energy bal-
ance and storage, would have been a selective advantage 
in most human populations during the last few million 
years. Hence, under the racialized THG [thrifty genome 
hypothesis], there is a need for an intense environmental 
impetus to reverse this selection pressure for Europeans 
fi rst (or only), in order to explain why this ethnoracial 
group does not suffer from T2DM [Type 2 diabetes mel-
litus] at the same rate as other ethnoracial groups. It has 
been suggested that agriculture, which became a domi-
nant mode of subsistence 10,000 years ago for some 
human societies, could be this impetus. 
 Underlying the proposal of agriculture as this environ-
mental impetus is the assumption that its advent was 
associated with an abundant food supply. There is little 
evidence, however, that agricultural societies were free 
of feast-and-famine cycles … . Furthermore, some hunter-
gather societies were free of feast-and-famine cycles 
altogether. For instance, Nauruans and other Pacifi c 
populations, who now suffer from a very high prevalence 
of T2DM, formerly lived in thinly populated tropical 
islands that boasted a generous food supply all year 
round. 
 To complicate this simple evolutionary story further, 
a number of disadvantaged ethnoracial groups, who 
are thought to now have the putative thrifty genotype, 
have been using agriculture for many thousands of 
years. For example, the Pima Indians, the leitmotif of the 
TGH, have been farming intensively for over 2,000 
years.”  
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  Ferriera ML, Sanchez T, Nix B. Touch the heart of the 
people: cultural rebuilding and the Potawot Health 
Village in California. In: Ferriera ML, Lang CG (eds).  
  Indigenous Peoples and Diabetes: Community Empower-
ment and Wellness  . Durham, NC: Carolina Academic 
Press, 2006; pp. 459–492. 
 pp. 467–469: “As a Yurok outreach worker at United 
Indian Health Services recently put it, ‘to say I am an 
American Indian means I am or will be diabetic.’ A recent 
statistical analysis of the Yurok database, however, reveals 
that there is a weak, negative correlation between diabe-
tes and quantum of Indian blood …  The Pearson 
correlation between diabetes and blood quantum is 
–0.218 ( p  < 0.001), which indicates that as quantum 
increases towards full bloods, the frequency of diabetes 
decreases …  
 In fact, few medical studies actually correlate individual 
genetic admixture with the occurrence of diabetes, when 
stating that Indian blood quantum structures risk for dia-
betes. Most studies take ‘Indian heritage’ for granted, 
and use it as a major variable to establish genetic caus-
ative links for the diabetes epidemic. The problem here is, 
of course, one of social identity, because it is closely 
related to the question ‘Who is an Indian’? — which 
appears as the most frequently asked question in the 
Bureau of Indian Affairs’ website. While there are nations, 
such as the Pima of the Gila River Indian Community, 
which require a minimum of ¼ ‘Indian blood’ for tribal 
membership, in other groups who have ‘open enroll-
ment,’ such as the Cherokee Tribe of Oklahoma, there 
are members today who are 1/2048 Cherokee (the frac-
tions are always multiples of 2). Genetically speaking, 
‘Indian heritage’ obviously has different meanings for 
enrolled members of the Pima and Cherokee nations.”  

  But the hypothesis 
lives on  …  

 National Institute of Diabetes and Digestive and 
Kidney Diseases. The Pima Indians: obesity and diabetes. 
Available at:  http://diabetes.niddk.nih.gov/DM/pubs/
pima/obesity/obesity.htm  (Accessed: July 22, 2009). 
 NIDDK research conducted on the Pima Indians for the 
past 30 years has helped scientists prove that obesity is a 
major risk factor in the development of diabetes. One-
half of adult Pima Indians have diabetes and 95 %  of 
those with diabetes are overweight. 
 These studies, carried out with the help of the Pima Indi-
ans, have shown that before gaining weight, overweight 
people have a slower metabolic rate compared to people 
of the same weight. This slower metabolic rate, com-
bined with a high fat diet and a genetic tendency to 
retain fat may cause the epidemic overweight seen in the 
Pima Indians, scientists believe. 
 Along with genetic make-up, diet is a key factor to healthy 
lifestyle. The infl uence of traditional desert crops on the 

http://diabetes.niddk.nih.gov/DM/pubs/pima/obesity/obesity.htm
http://diabetes.niddk.nih.gov/DM/pubs/pima/obesity/obesity.htm
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 metabolism of the Pima Indians is being studied to deter-
mine how to prevent the onset of diabetes and obesity. 
 Scientists use the “thrifty gene” theory proposed in 1962 
by geneticist James Neel to help explain why many Pima 
Indians are overweight. Neel’s theory is based on the fact 
that for thousands of years populations who relied on 
farming, hunting, and fi shing for food, such as the Pima 
Indians, experienced alternating periods of feast and 
famine. Neel said that to adapt to these extreme changes 
in caloric needs, these people developed a thrifty gene 
that allowed them to store fat during times of plenty so 
that they would not starve during times of famine. 
 Dr. Eric Ravussin, a visiting scientist at the Phoenix Epide-
miology and Clinical Research Branch at NIDDK, has 
studied obesity in the Pima Indians since 1984. He 
believes the thrifty gene theory applies to the Pimas. 
 The Pima Indians maintained much of their traditional 
way of life and economy until the late 19th century, 
when their water supply was diverted by American farm-
ers settling upstream, according to Ravussin. At that time, 
their 2,000-year-old tradition of irrigation and agriculture 
was disrupted, causing poverty, malnutrition and even 
starvation. The Pima community had to fall back on the 
lard, sugar and white fl our the U.S. government gave 
them to survive, says Ravussin. 
 However, World War II brought great social and eco-
nomic change for American Indians. Those who entered 
military service joined Caucasian units. Many other Amer-
ican Indians migrated from reservations to cities for 
factory employment and their estimated cash income 
more than doubled from 1940 to 1944. 
 When the war and the economic boom ended, most 
Native Americans returned to the reservations, but con-
tact with the larger society had profoundly affected the 
Pimas’ way of life. Ravussin says it is no surprise that the 
increase in unhealthy weight among the Pima Indians 
occurred in those born post-World War II. 
 During this century people world-wide experienced more 
prosperity and leisure time, and less physical work. Since the 
1920s, all Americans have consumed more fat and sugar 
and less starch and fi ber. The greatest changes have 
occurred in consumption of fat. In the 1890s, the traditional 
Pima Indian diet consisted of only about 15 percent fat and 
was high in starch and fi ber, but currently almost 40 per-
cent of the calories in the Pima diet is derived from fat. As 
the typical American diet became more available on the res-
ervation after the war, people became more overweight. 
 “The only way to correct obesity is to eat less fat and 
exercise regularly,” Ravussin says. 
Recently, Ravussin visited a Pima community living as 
their ancestors did in a remote area of the Sierra Madre 
mountains of Mexico. These Mexican Pimas are geneti-
cally the same as the Pima Indians of Arizona. Out of
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 35 Mexican Pimas studied, only three had diabetes and 
the population as a whole was not overweight, according 
to Ravussin. 
 “We’ve learned from this study of the Mexican Pimas that 
if the Pima Indians of Arizona could return to some of 
their traditions, including a high degree of physical activ-
ity and a diet with less fat and more starch, we might be 
able to reduce the rate, and surely the severity, of 
unhealthy weight in most of the population,” Ravussin 
says. 
 “However, this is not as easy as it sounds because of fac-
tors such as genetic infl uences that are diffi cult to change. 
Our research focuses on determining the most effective 
way to bring about permanent weight loss in light of 
these factors,” Ravussin adds.  

 Candib LM. Obesity and diabetes in vulnerable popu-
lations: refl ections on proximal and distal causes. Ann 
Fam Med 2007; 5:547–556. 
 p. 550: “Thrifty genotype. This hypothesis proposes 
that the ability to conserve calories by laying down 
abdominal fat offers a genetic advantage for selection of 
this genotype during periods of food scarcity in human 
history. All humans are likely to have genetically deter-
mined mechanisms to survive caloric restriction, but 
some people may have thriftier genotypes than others, 
resulting in a higher likelihood of obesity when they are 
faced with higher caloric loads. With increases in caloric 
intake and decreases in physical activity brought about 
by economic and social changes, the genetically driven 
tendency toward central fat deposition becomes a health 
hazard. Such visceral fat is directly related to the develop-
ment of insulin resistance and eventually diabetes. This 
hypothesis has been criticized for its potential to confuse 
genes with race and its application of biological deter-
minism in the explanation of diabetes without addressing 
the social determinants of health, however, unique ethnic 
patterns of abdominal fat deposition resulting from a vari-
ety of genetic mutations are demonstrable. Compared 
with white Europeans, ethnic groups from developing 
countries–as well as native Americans, native Canadians, 
Maori, Asian Pacifi c islanders, and many other native 
populations–are more vulnerable to the development of 
diabetes, possibly because of genetic selection for those 
who could withstand starvation. Why the rate of diabetes 
among Europeans is lower despite famines in European 
history is subject to speculation, perhaps because of the 
differing patterns of famine, differing ways regions 
addressed food scarcity, or out-migration of those most 
at risk for diabetes.”  
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availability increased — a hypothesis aptly captured by his article’s title: “Diabetes melli-
tus: a ‘thrifty’ genotype rendered detrimental by ‘progress’?” (Neel,   1962  , p. 353). 
Aggravating this tendency toward increased obesity and hence elevated diabetes risk, Neel 
argued, would be the physiological consequences of civilization’s “new types of stresses” 
(Neel,   1962  , p. 359) and increased propensity for sedentary living, with people in modern 
as compared to what he termed primitive  societies less likely to respond with physical 
activity (whether “fi ght” or “fl ight”) to “alarm situations” that “increased stimulation of the 
insulin antagonist mechanism” (Neel,   1962  , p. 357) ( see   Textbox     8–2   ). 

 Comparing selection for the putative “thrifty genotype” to selection for sickle cell trait 
in populations living in regions “hyperendemic for falciparum malaria” (another genetic 
condition he had studied [Lindee,   2001  ]), Neel ended his article with a section titled “some 
eugenic considerations” (Neel,   1962  , p. 359). Speculating that “the mounting pressure of 
population numbers” would lead to global food shortages, he argued — contrary to what he 
termed “‘obvious’ eugenic considerations!” — that under such conditions, “modern medi-
cine” would be justifi ed in its efforts to “preserve” (as opposed to eliminate) the “diabetic 
phenotype” because the “thrifty gene” would once again confer a survival advantage 
(Neel,   1962  , pp. 369–360;  see   Textbox     8–2   ). 

 In his original 1962 article, Neel made no mention of any Indigenous populations; he 
would do so later, in a highly infl uential article published in 1982 (Neel,   1982  ). Instead, 
Neel’s initial intent was to explain rising rates of diabetes in the “Western World” (Neel, 
  1962  , p. 359). Nevertheless, the “thrifty gene” hypothesis was swiftly deployed (starting 
in the mid-1960s) to account for fast rising rates of diabetes in the twentieth century among 
American Indians and Aboriginal Australians, populations in which diabetes had been 
previously extremely rare or non-existent (Knowler et al.,   1983  ; Knowler et al.,   1990  ; 
Knowler et al.,   1993  ; Ravussin et al.,   1994  ; Young,   1994  ; Swinburn,   1996  ; McDermott, 
  1998  ; Bennett,   1999  ; Paradies et al.,   2007  ). It soon became “one of the orienting concepts 

  Vogel F, Motulsky AG. Human and medical genetics. 
In: Detels R, McEwen J, Beaglehole R, Tanaka H (eds). 
  Oxford Textbook of Public Health  . Oxford: Oxford Uni-
versity Press, 2004. Available at:  http://www.r2library.
com  (Accessed: July 25, 2009).  
 “Some decades ago Neel (1962) proposed the hypo-
thesis that type 2 diabetes might be caused by a ‘thrifty 
genotype.’ He suggested that the gene or genes underly-
ing diabetes might be an adaptation to long-lasting 
conditions of food shortage and starvation. Genes that 
increased mobilization of carbohydrate may have enabled 
their carriers to survive and reproduce. There is circum-
stantial evidence in favor of this hypothesis. India is a 
country in which the majority of the population have suf-
fered for a long time from food shortages. Indians who 
have emigrated and are living under affl uent conditions 
have a higher frequency of type 2 diabetes. Among some 
Amerindian tribes, diabetes and obesity have also become 
very common under the conditions of the current West-
ern American diet. Type 2 diabetes, despite its genetic 
determination, can often be prevented by avoiding over-
nutrition.”  

http://www.r2library.com
http://www.r2library.com
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in biomedical anthropology” (Benyshek & Watson,   2006  , p. 120) ( see   Textbox     8–2   ) 
and has achieved “textbook” status both for explaining diabetes epidemiology among 
Indigenous peoples worldwide  and  as an exemplar of “gene–environment interaction,” as 
elaborated in numerous contemporary reference texts (see, for example: Williams, 2003; 
Vogel & Motulsky,   2004  ; Hetzel et al.,   2004  ; Inzucchi & Sherwin,   2007  ; Leonard,   2008  ) 
(see   Textbox    8–2   ). As such, the hypothesis features prominently in the website for the 
longest-running joint NIH and Indian Health Service studies on diabetes among American 
Indians, established in 1965 among the Pima Indians (NIDDK, 2009) ( see   Textbox     8–2   ). 

 Yet, despite the “thrifty genotype” hypothesis’ popularity, substantial evidence contra-
dicts its core assumptions, overall and as applied to Indigenous peoples ( see   Textbox     8–2   ), 
as Neel himself came to recognize (Neel et al.,   1998  ; Neel,   1999  ). Three major fl aws may 
be summarized as follows:  

   —Faulty assumption 1: Risk for diabetes is determined by specifi c “diabetes genes,” and 
these genes are more prevalent in Indigenous populations . First, Neel’s initial pre-
sumption that diabetes has “a well-defi ned genetic basis, perhaps as simple in 
many families as a single recessive or incompletely recessive gene” (Neel,   1962  , p. 
353) has been refuted by contemporary research. Findings instead implicate myriad 
candidate genes expressed in diverse biological pathways involving energy intake and 
expenditure (Vogel & Motulsky,   2004  ; Hetzel et al.,   2004  ; Prentice et al.,   2005b  ; Par-
adies et al.,   2007  ; Inzucchi & Sherwin,   2007  ; Prentice et al.,   2008  ). The argument is 
not that genes are irrelevant but that it is erroneous to posit there exists a specifi c 
“thrifty genotype.” Second, despite 40-plus years of intensive investigation, to date no 
unique set of “Indigenous genes” has been identifi ed that singularly predict diabetes 
occurrence among diverse Indigenous populations (McDermott,   1998  ; Ferriera & 
Lang,   2006  ; Paradies et al.,   2007  ), even as claims have been made for entirely differ-
ent candidate genes in disparate groups (e.g., in Canada [Hegele et al.,   2003  ] and 
Australia [Busfi eld et al.,   2002  ]). Although a lack of evidence is not equivalent to 
negative evidence, nevertheless the implication (as with other types of health inequi-
ties) is that gene expression, not gene frequency, is what matters (Krieger,   2005a  ).  

   —  Faulty assumption 2: Risk of famine is greatest in “primitive” societies.  Neel’s unref-
erenced — and oft-repeated — assertion that the “primitive” hunter-gatherer societies 
accounting for “the fi rst 99 percent or more of man’s [ sic ] life on earth” endemically 
experienced cycles of “feast-and-famine” (Neel,   1962  , p. 355), whereas subsequent 
agriculturalist societies did not, is belied by both historical and contemporary evi-
dence. The evidence refuting his claim was clearly available at the time Neel proposed 
his hypothesis and has been mounting since (Sigerist, 1951 [1979]; Crosby,   1986  ; 
Swinburn,   1996  ; Ströhle & Wolters,   2004  ; Prentice et al.,   2005  ; Speakman,   2006  ; 
Benyshek & Watson,   2006  ; Paradies et al.,   2007  ; Ó Gráda, 2009). Empirical research, 
for example, has found no difference exists “in the quantity of available food, or 
the frequency or extent of food shortages …  between preindustrial foragers, recent 
foragers, and agriculturalists” (Benyshek & Watson,   2006  , p. 120). Moreover, not 
only were ancient agricultural civilizations, such as Egypt, Mesopotamia, and China, 
plagued by famines (Sigerist, 1951 [1979]; Prentice et al.,   2005b  ; Ó Gráda, 2009), 
but as summarized by Mark Nathan Cohen, an anthropologist with expertise in popu-
lation and agriculture (Cohen,   1989  , p. 97):  

  “The recent histories of India, Russia, China, France, and most of the rest of Europe at least until 
the nineteenth century display a record of frequent and severe famine that is not exceeded or 
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even matched in simpler societies, much of the famine being attributed not to climate but to the 
failure of — and even burden imposed by — central administrative mechanisms”.  

  Although debates continue over the importance of recent famine regarding its 
potential selective effects on fertility and metabolism versus mortality (Speakman, 
  2006  ; Prentice et al.,   2008  ; Speakman,   2008  ), Neel’s initial supposition about “prim-
itive” societies and cycles of “feast-and-famine” stands as refuted — even as it is still 
repeated uncritically in contemporary literature (see, for example: Lindsay & Bennett, 
2001; Zimmet & Thomas,   2003  ; Chakravarthy & Booth,   2004  ; Candib,   2007  ; Kuzawa 
et al.,   2008  ; Leonard,   2008  ; Servio et al.,   2009  ).  

   —  Faulty assumption 3: Incorporation of Indigenous peoples into modern states reduced 
their risk of famine and increased their caloric intake . The assumptions that Indigenous 
peoples prior to colonization were solely hunter-gatherers and/or experienced famine 
only before — but not after — colonization are likewise demonstrably false (Crosby, 
  1986  ; Weatherford,   1988  ; Viola & Margolis,   1991  ; Nabokov,   1991  ; Kunitz,   1994  ; 
Jackson,   1993  ; Mann,   2005  ; Carson et al.,   2007  ). Within the United States, for example, 
the Pima Indians of southern Arizona, who since the 1970s have been repeatedly 
stated to have the highest rates of diabetes among U.S. Indian nations, if not the world 
(Bennett et al.,   1971  ; Knowler et al.,   1983  ; Knowler et al.,   1990  ; Smith et al.,   1993  ; 
Bennett,   1999  ), were, along with the Hohokam, their likely predecessors, agricultural-
ists for centuries before the Spaniards arrived in 1535 (Castetter & Underhill, 1935; 
Smith et al.,   1993  ; Sheridan,   2006  ). Instead, their experiences of famine, like those of 
other American Indian nations, date chiefl y to the late nineteenth and early twentieth 
centuries, a consequence of U.S. policies involving forced relocation into reserva-
tions, followed by forced reliance on U.S. government-supplied “ration” and 
“commodity” foods that, like the diets of children forced to attend Indian boarding 
schools, were inadequate both in quantity and quality (i.e., primarily starch and 
meat, with few or no vegetables, fresh fruit, eggs, or milk) (Nabokov,   1991  ; 
Smith et al.,   1993  ; Jackson,   1993  ; Sheridan,   2006  ; Omura,   2006  ; Lang,   2006  ; Martinez 
et al.,   2009  ).  

  The subsequent post-World War II reliance on cheap energy-dense nutrition-poor food 
and lack of access to affordable high-quality food by predominantly impoverished American 
Indians — both on and off reservation (Joe & Young,   1993  ; Snip, 2000; Ferriera & Lang, 
  2006  ; Candib,   2007  ), moreover, is not unique to Indigenous peoples but instead common 
to impoverished populations in many wealthy and middle-income countries, with attendant 
increased risks of obesity and diabetes (Tanumihardjo et al.,   2007  ; Larson et al.,   2009  ; 
Gracey & King,   2009  ). What differs is the intensity and compressed generational timeframe 
of these events: from traditional foods to famine to the poverty version of the so-called 
“Western diet,” and from a traditional to cash economy. Similarly, Indigenous peoples in the 
Pacifi c whose rates of diabetes (especially among impoverished urban populations) have 
suddenly risen in the twentieth century (Hales & Barker,   1992  ; Kunitz,   1994  ; Gracey & 
King,   2009  ; Cunningham,   2009  ) were unlikely to have experienced famine prior to coloni-
zation. Illustrating this point is the example of the Naurans, who, given their low population 
density and the availability of tropical vegetation and fi sh throughout the year (Baschetti, 
  1998  ; Paradies et al.,   2007  ), had suffi cient food pre-contact — but under Japanese 
rule during World War II, experienced “forced labour, exile, and starvation,” followed by 
“post-war prosperity from phosphate exports …  accompanied by sedentariness, obesity, 
and diabetes” (McDermott,   1998  ).  
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  Thus, although the diversity of experiences of Indigenous peoples and their contingent 
health profi les, both before and after their forced incorporation into modern states, defi es 
simple generalizations (Young,   1994  ; Kunitz,   1994  ; Ferriera & Lang,   2006  ; Carson et al., 
  2007  ; Gracey & King,   2009  ; King et al.,   2009  ; Cunningham,   2009  ), the assumption of a 
long period of “feast-and-famine” suffi cient to select for a “thrifty genotype” uniquely or 
uniformly among Indigenous populations is untenable. So, too, is the assumption that their 
experiences of famine occurred only pre-colonization and was followed simply by 
“plenty.”  

  Recognizing threats to the tenets of the “thrifty gene” hypothesis, in 1998 and 1999, 
shortly before his death, Neel published a set of articles — one lengthy (Neel et al.,   1998  ) 
and one abridged (Neel,   1999  ) — in which he both tempered and defended his hypothesis 
(see   Textbox     8–2   ). Together, these articles superseded Neel’s initial 1982 updating of his 
hypothesis, in which he included “alternative physiological mechanisms, not understood 
20 years ago” (Neel,   1982  , p. 284) and also tellingly admitted that “although I have talked 
rather glibly about a ‘thrifty genotype,’ I have been quite discrete as to the precise genetic 
basis of the genotype” (Neel,   1982  , p. 290). Accepting, 16 years later, that both the termi-
nology of thrifty genotype  and the emphasis on “feast-and famine” was “overly simplistic” 
(Neel et al.,   1998  , p. 49), Neel further concluded that there was “no evidence for a strong 
ethnic predisposition” (Neel et al.,   1998  , p. 45) to Type 2 diabetes in “Amerindians.” He 
instead attributed the rapid emergence of diabetes among the Pima to forced “accultura-
tion,” including the destruction of their farming culture through settlers’ diversion of their 
water (Neel et al.,   1998  , p. 46) ( see   Textbox     8–2   ).  

  Arguing that “NIDDM [non-insulin dependent diabetes, i.e., Type 2 diabetes] is an etio-
logically (genetically) heterogeneous entity” (Neel et al.,   1998  , p. 46) with “complex 
genetics,” Neel accordingly cautioned against referring simplistically to “NIDDM genes.” 
Going further, he stated it was important to avoid the errors made in “cancer genetics,” 
whereby “clear thinking” was hindered by labeling particular genes “proto-oncogenes” and 
“oncogenes,” as if they were exclusively relevant to cancer, when instead such “genes are 
for the most part cell cycle or housekeeping genes, playing important roles in normal cell 
activities” (Neel et al.,   1998  , p. 61). Nevertheless, despite discussing the etiologic impor-
tance of the “environment,” specifi cally in relation to diet and physical activity, Neel 
continued to argue that diabetes and such kindred conditions as obesity and hypertension 
should be conceptualized as “‘syndromes of impaired genetic homeostasis,’ or, more col-
loquially, the ‘civilization syndromes,’ or the ‘altered life styles syndromes,’ to which other 
diseases may be added” (Neal et al., 1998, p. 61; see   Textbox     8–2   ).  

  One current alternative to the  thrifty genotype  hypothesis is now the  thrifty phenotype
hypothesis, fi rst proposed in 1992 by C. Nicholas Hales (1935–2005) and David JP Barker 
(b. 1938) (Hales & Barker,   1992  ) and elaborated and debated since (Swinburn,   1996  ; Hales 
et al.,   1997  ; Bennett,   1999  ; Hales & Barker,   2001  ; Lindsay & Bennett,   2001  ; Prentice 
et al.,   2005b  ). Premised on a life-course framework ( see   Chapter 6 ), this alternative 
hypothesis posits that poor nutrition in early life (pre- and post-natal) produces “permanent 
changes in glucose-insulin metabolism …  which, combined with the effects of obesity, 
ageing and physical inactivity, are the most important factors in determining type 2 diabe-
tes” (Hales & Barker,   2001  , p. 5). A corollary is that there can be nongenetically determined 
familial transgenerational transmission of risk (e.g., because of shared poor nutrition across 
generations or the physiologic consequences of being a fetus born to an overweight, obese, 
or diabetic mother) (Hillier et al.,   2007  ; Smith et al.,   2009  ).  

  Thus, in contrast to the  thrifty genotype  hypothesis, which holds that malnutrition acted 
as “a selection pressure over many generations to alter the genetic make up of the popula-
tion” (Lindsay & Bennett,   2001  , p. 24), the  thrifty phenotype  hypothesis focuses on 
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present-day early life exposures and proposes physiological mechanisms involving expres-
sion of common genes. In effect “de-racializing” both the genotype and disease, the 
hypothesis has no need to maintain the claim, unsupported by contemporary data 
(McDermott,   1998  ; Ferriera & Lang,   2006  ; Paradies et al.,   2007  ), that there exists a spe-
cifi c genotype predisposed to diabetes that is uniquely shared by the highly heterogeneous 
populations comprising Indigenous peoples. Instead calling into question the continued use 
of resources to search for unique Indigenous thrifty genes , the  thrifty phenotype  hypothesis 
has instead shifted attention to health-damaging effects of recent (i.e., late nineteenth to 
twenty-fi rst centuries) adverse conditions (Hales & Barker,   1992  ; McDermott,   1998  ; 
Speakman,   2006  ; Paradies et al.,   2007  ).  

  What has been the harm caused by a nearly half-century prioritizing of “thrifty genes,” 
premised on inaccurate history, to explain twentieth and twenty-fi rst century spatiotempo-
ral patterns of varying degrees of excess and rising rates of diabetes among diverse 
Indigenous peoples? First and foremost, the entrenched focus by scientists and health pro-
fessionals on an assumed genetically-determined Indigenous vulnerability to common 
(a.k.a. “normal”) “Western” foods effectively relegated primary prevention to a secondary 
consideration (McDermott,   1998  ; Ferriera & Lang,   2006  ). Efforts instead prioritized clini-
cal care and diabetes self-management — albeit within the funding constraints typically 
undercutting provision of appropriate health services to Indigenous populations (Knowler 
et al.,   1990  ; Knowler et al.,   1993  ; Gohdes & Acton,   2000  ; Roubideaux et al.,   2000  ; Wilson 
et al.,   2005  ; Warner,   2006  ; Pavkov et al.,   2008  ). Although providing medical care to those 
in need is, of course, imperative, the point is that the racialized  thrifty genotype  perspective 
deemed this was all that could be done, ignoring possibilities for primary prevention.  

  Second and related, a prevalent corollary of the  thrifty gene  hypothesis is the fatalistic 
view that “‘being Indian means to be diabetic’” (Ferriera & Lang,   2006  , p. 15; see also 
McDermott, 1998; Unnatural Causes,   2009  ). As stated in one of the handful of books on 
diabetes and Indigenous Peoples providing Indigenous perspectives, “[p]atients and their 
families reason that if diabetes is genetic or in their blood, ‘there is nothing that can be done 
about it’” (Ferriera et al.,   2006  , p. 470). Commenting in 1994 on a three-decade long feder-
ally funded study of diabetes among the U.S. Pima Indians, James W. Justice, who did 
similar research among the nearby related Tohono O’odham Indians, sadly observed 
(Justice   1993  , p. 73):     

   “It is sometimes disheartening to consider that with all of our abilities to detect diabetes and 
begin early intervention, we (i.e., IHS (Indian Health Services) and NIH (National Institutes of 
Health)) failed to prevent the disaster that has overtaken the Tohono O’odham people and other 
American Indian Tribes in the United States.”   

     The neglect of context is further underscored by the existence, to date, of only  one
age-period-cohort analysis of diabetes mortality among American Indians. Based on New 
Mexican mortality records, its limited fi ndings suggest the existence of a birth cohort effect 
beginning in 1912 (not explained) and a strong period effect starting in 1960 (attributed to 
not only rising prevalence but also to the increase in health centers and improved accuracy 
of death certifi cates) (Gilliand et al.,   1997  ).  

  Etiologic analyses and interventions premised on the alternative assumptions of sociopo-
litical, psychosocial, and ecologically and historically oriented epidemiologic theories of 
disease distribution offer a different vantage (Joe & Young,   1993  ; McDermott,   1998  ; 
Ferriera & Lang,   2006  ; Carson et al.,   2007  ; Bartlett et al.,   2007  ; King et al.,   2009  ; 
Cunningham,   2009  ; Martinez et al.,   2009  ). Reinterpreting diabetes as not only a bodily 
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disease but also “representative and symptomatic of the disruption in the physiology  and
cultures of Indigenous Peoples around the world” (italics in original) (Raymer,   2006  , p. 
313), these alternatives detail how actual — including recent — histories and contemporary 
realities of political, economic, territorial, cultural, and ecological expropriation, combined 
with global changes in the political economy and ecology of food (production, commerce, 
consumption, and ultimately food sovereignty [La Via Campesina, 2003; IPC,   2009  ; 
Rosset,   2009  ; McMichael,   2009  ]), have, since the mid-twentieth century, jointly increased 
of risk diabetes. At issue are their impact on: ( 1 ) local economies of food, work, and land 
ownership; ( 2 ) resources for and participation in Indigenous traditions; and ( 3 ) access to 
and resources for appropriate health services (Joe &Young,   1993  ; McDermott,   1998  ; 
Warner,   2006  ; Ferriera & Lang,   2006  ; Carson et al.,   2007  ; Bartlett et al.,   2007  ; King et al., 
  2009  ; Cunningham,   2009  ; Martinez et al.,   2009  ).  

  Together, these sociopolitical phenomena have become embodied, affecting both birth 
outcomes and birth cohorts, via both transgenerational and concurrent infl uences on social 
and biophysical conditions across the life-course (Joe &Young,   1993  ; McDermott,   1998  ; 
Ferriera & Lang,   2006  ; Carson et al.,   2007  ; Bartlett et al.,   2007  ; King et al.,   2009  ). 
Particularly salient is the research noted earlier showing the long reach of past damage, 
whereby children born to mothers affected by obesity, diabetes, and even just high (although 
not clinically abnormal) insulin levels are themselves at greater risk for these outcomes 
because of metabolic alterations, independent of heredity per se  (Hillier et al.,   2007  ; Smith 
et al.,   2009  ).  

  Rejecting ill-founded genetic determinism, new Indigenous-led initiatives, many 
informed by what are referred to as “decolonizing methodologies” (Smith,   1999  ; Bartlett 
et al.,   2007  ), are thus developing innovative approaches to prevent diabetes and improve its 
prognosis. They are doing so by reclaiming history, reclaiming traditional practices and 
foods, reorienting health interventions to address societal determinants of health, redesign-
ing health systems to be culturally safe and inclusive, and, in the case of the Tohono 
O’odham, Pima, and Maricopa Indians, literally reclaiming the waters of the Gila River to 
enable them to farm once again, having fi nally won an 80-plus year battle contesting the 
diversion of the river’s waters to non-reservation non-Indigenous farmlands, suburbs, and 
cities, including Phoenix (Castetter & Underhill, 1935 (1978); Kraker,   2004  ; Applied 
Research Center,   2005  ; Sheridan,   2006  ; Archibold,   2008  ; TOCA, 2009; Unnatural Causes, 
  2009  ; Martinez et al.,   2009  ) ( see   Textbox     8–3   ). Because these initiatives are new, it is too 
soon to tell whether they will succeed where prior efforts have not. Nevertheless, what 
stands out is the stark contrast between the analytic approaches — and practical public 
health implications — of epidemiologic theories of disease distribution that do versus do not 
engage with actual societal, historical, geographic, and ecologic contexts and relevant spa-
tiotemporal scales and levels.  

Example     4: Short-Sighted Analyses — The Impact of Curtailing and Depoliticizing 
Relevant Time-Frames on Analyses of Temporal Trends in Health Inequities . The fourth 
and fi nal case concerns a different sort of harm — at the population and policy level, with 
implications for individuals but without harm directed at individuals  per se . The example 
is a recent debate involving different theoretical trends within social epidemiology, with the 
empirical dispute focused on the question: As population health improves, do relative and 
absolute social inequalities in health widen or shrink? (Shaw et al.,   1999  ; Phelan & Link, 
  2005  ; Mechanic,   2005  ; Kunitz & Pesis-Katz,   2005  ; Cutler et al.,   2006  ; Kunitz,   2006  ; 
Siddiqi & Hertzman,   2007  ; Krieger et al.,   2008a  ; Beckfi eld & Krieger,   2009  ).  

  An increasingly common view, typically drawing on recent data from the United States, 
is that relative, if not also absolute, health disparities are bound to increase as mortality 
rates decline, largely because groups with the most education and most resources are most 
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    Textbox 8–3.     Contemporary Alternative Analysis of Diabetes Epidemiology by 
Tohono O’odham Indians (Arizona, United States) and 
Corresponding Prevention Strategies    

   Diabetes prevalence: 
from nonexistent prior 
to 1950 to among the 
world’s highest  

 Pre-to-mid-1950s: 
 “Earlier government reports do not mention diabetes 
as a health problem among the Tohono O’odham nor 
is diabetes mentioned by the Tohono O’odham tribal 
economic plans for 1949, although infant mortality, 
malnutrition and other problems were listed …  The fi rst 
extensive health status survey of the Tohono O’odham 
was conducted by Kraus and Jones during 1952-1953 …  
They reported a diabetes prevalence rate of 5 per 1,00 
population for Tohono O’odham and 9 per 1000 for the 
Pimas.” (Justice 1994, p. 74) 
  1960s–1980s  
 Estimated diabetes prevalence rates among persons  >  
25 years old (per 1000 population) (Justice, 1994, pp. 
77, 79): 

    

   21st century: 
 ‘ …  the Tohono O’odham Nation has the highest diabetes 
rate in the world; over 50 percent of adults have adult-
onset diabetes. (Applied Research Center 2005; p. 41)  

 Ecological and 
economic context 

  Before encounter with Europeans in late 1600s:  
 “When Jesuit missionary Eusebio Francisco Kino criss-
crossed the Pimería Alta in the early 1690s, he and his 
frequent traveling companion, Juan Mateo Manje, dis-
tinguished among different groups of O’odham, 
including the Sobas along the Río de la Concepcíon and 
the Papabotas (Papagos [Tohono O’odham]) … ” (Sheri-
dan, 2006, p 26) 
 “Before Kino and his companions rode down the Santa 
Cruz, O’odham …  living along the few rivers and streams 
of the Sonoran Desert pursued three complementary 
subsistence strategies, all of which depended upon an 
intricate knowledge of plants, animals, and climate. 
During the spring and summer, they farmed fl oodplain 
fi elds or arroyo deltas. Throughout the year, they har-
vested wild plants and hunted wild game. When rains 
were abundant, washes ran and rivers fl owed, watering 
their desert cultigens. When heat and drought withered 
crops, the O’odham relied entirely upon the seeds, 
fruits, roots, and caudices produced by the desert itself. 
 Their agriculture was based upon three thousand years of 
accumulated knowledge about plant physiology and 
microclimates in the Sonoran Desert. O’odham in the 
Santa Cruz, San Pedro, and Magdalena-Altar-Concepción 
watersheds practiced irrigation agriculture, constructing 

  1965  1985  

 Men  153.9  257.8  

 Women  144.7  373.0  
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 brush weirs that diverted water into earthen canals that 
led to their fi elds. O’odham along the Gila River …  may 
not have needed to expend the energy to build weirs 
and canals. instead, they simply may have planted their 
seeds in swales and islands after the Gila’s seasonal 
fl oodwaters receded.” (Sheridan, 2006, p. 34) 
 “ Historical Tohono O’odham Food System . The traditional 
food system supported a local economy, maintained the 
people’s physical well-being, and provided the material 
foundation for Tohono O’odham culture. For many cen-
turies, the Tohono O’odham and their ancestors combined 
a series of well-adapted strategies of producing food in 
the arid lands of the Sonoron Desert. The three parts of 
this traditional Tohono O’odham food system were: 

 Ak Chin Farming — Using the fl ood waters that accom-
pany the summer monsoons, thousands of acres were 
planted with crops that are nutritious and well-adapted 
to the short, hot growing season. Many of these foods 
were eaten fresh and preserved for use throughout the 
rest of the year. 

 Harvesting Wild Foods — Throughout the year, the 
desert provides a wide variety of wild foods that were 
collected and eaten. These wild foods included cholla 
buds, the fruit of different cacti, mesquite bean pods 
and acorns. Many of these foods were preserved for use 
throughout the year. 

 Hunting—The animals of the desert also provided an 
important source of nutrition. The hunting of rabbits, 
deer, havalina and other desert dwellers was a signifi -
cant supplement to the foods grown in O’odham fi elds 
and collected in the desert. The combination of fl ood-
based farming during the summer rains, collection of 
wild foods, and hunting provided the O’odham with a 
rich and varied diet. 

 In addition to providing healthy foods, all of these 
activities (and their cultural supports such as traditional 
dancing) promoted high levels of physical activity and 
fi tness.” (TOCA, 2009) 
  20th century CE:  
 “Tohono O’odham Community Action (TOCA) is based in 
Sells, Arizona, on the 4,600-square-mile Tohono O’odham 
Reservation, in the heart of the Sonora Desert. The tribe 
now has around 24,000 members. Until the mid 1900s, 
the O’odham used traditional agricultural practices they 
had developed over a thousand years. But a series of 
government policies seriously undermined their ability 
to continue these practices. Federal food programs 
introduced processed foods, displacing traditional nutri-
tion. O’odham we re encouraged to take jobs as fi eld 
laborers for large irrigated cotton farms that surrounded 
O’odham land, resulting in many families leaving for six 
to eight months a year and being unable to maintain 
their own fi elds. Nearby development lowered the fl ood 
table and, as a result of governmental fl ood control 
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projects, water became scarce, and fl ood waters were 
eliminated from important lands. On top of these devas-
tating changes, large numbers of children were forcibly 
sent to boarding schools, where they were severely pun-
ished for speaking their language and participating in 
their culture. All of these factors resulted in a break in 
the transfer of knowledge and traditions.
 These changes wreaked havoc on O’odham agriculture. 
In the 1920s, over 20,000 acres of fl ood plain were cul-
tivated using fl ash-fl ood irrigation conducive to the 
area’s pattern of frequent summer monsoons. But by 
1949 only 2,500 acres were cultivated, and by 2000 
only a few acres were cultivated. There are other major 
challenges as well. The reservation is extremely rural and 
has the lowest per capita income of all U.S. reservations. 
The Tohono O’odham Nation has the highest diabetes 
rate in the world; over 50 percent of adults have adult-
onset diabetes. The major changes in diet and community 
have certainly played a role in the diabetes epidemic.” 
(Applied Research Center, 2005; p. 41) 
 “The steady change from a farming, hunting, and gath-
ering society to one in which most individuals became 
wage earners occurred very slowly until the1930s. 
During the 1930s, cotton farming off reservation needed 
manual labor, and by 1939, one third of all dollars 
earned by reservation residents came from this work …  
By 1960, most of the dollars earned by reservation Papa-
gos [Tohono O’odham] came from off reservation work 
or from allotments paid by outside agencies, including 
the Bureau of Indian Affairs Welfare Program …  Once 
wage earning because the primary source for food pur-
chasing, the six trading posts on or near the reservation 
change their inventories. As late as 1949, most stores car-
ried only beans, syrup, sugar, fl our, coffee, lard, and 
powdered or canned milk. By the early 1960s, these same 
on-reservation stores started to carry high caloric pre-
packed sweets, such as carbonated beverages (i.e., ‘soda 
pop’), candy, potato chips, and cakes. None of these 
foods were mentioned by Ross in her 1941 survey of 
dietary habits nor by Van Cleft, who in 1954 calculated an 
in-depth survey of the buying habits of 16 families at ‘the 
trading posts’ …  Finally in 1959, large quantities of refi ned 
fl our, sugar, and canned fruits high in sugar became avail-
able from the U.S. Department of Agriculture surplus 
commodity food program, and by 1965 were being dis-
tributed widely.” (Justice, 1994, pp. 115–117) 
 “More than a hundred years ago, the Gila River, siphoned 
off by famers upstream, all but dried up here in the 
parched fl ats south of Phoenix, plunging an Indian com-
munity that had depended on it for centuries of farming 
into starvation and poverty …  Most of the water was 
diverted in the late 19th century, slowing the Gila River 
to a trickle. It was a startling turn of events for a tribe  
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 whose ancestors had thrived on the river for generations 
through an elaborate system of ditches and laterals, 
some of them still visible today. The construction of the 
Coolidge Dam, completed in 1928, by the federal gov-
ernment was intended to restore some of the lost water, 
but the reservation never received enough to bring back 
farming in any big way. Later diversions also depleted 
the Salt River, which runs north of the reservation and 
helped support farming as well. As the water dis appeared 
and the Pima switched to government rations as their 
staple, obesity, alcoholism and diabetes exploded … ” 
(Archibold, 2008) 
  21st century CE:  
 “Per capita income on the Tohono O’odham Nation is 
$6998 (compared with $21,994 nationally), the lowest 
of all U.S. reservations. Median family income is $21,223 
(compared with $50,046 nationally). 41.7 %  of all 
households and 50.6 %  of households with children are 
below the poverty level (compared to the U.S. averages 
of 9.2 %  and 13.6 % , respectively). Only 31.3 %  of the 
adult population is currently employed.” (TOCA, 2009) 
 “Fewer than half of the Tohono O’odham community’s 
adults have completed high school, the lowest rate of all 
U.S. Native American tribes.” (TOCA, 2009)  

  Etiologic analysis   “The primary cause of diabetes within the community is 
the change from a diet consisting primarily of traditional 
food and the destruction of a sustainable Tohono 
O’odham food system.” (TOCA, 2009)  

 Interventions  TOCA programs: 
 “TOCA’s goal is to develop a food system and then 
encourage people to make healthy choices. TOCA’s 
food system project focuses on three incentives: health, 
culture, and economy. In addition to their health bene-
fi ts, traditional foods and crops are closely related to 
O’odham cultural identity. Many of TOCA’s programs 
work to encourage the continuity of these linked tradi-
tions. TOCA is also working to encourage production 
and supply of traditional foods.” (Applied Research 
Center, 2005, p. 44) 
 “TOCA’s Tohono O’odham Food System and wellness 
initiatives combat the highest rates of diabetes in the 
world while simultaneously creating economic opportu-
nity. By reintroducing traditional food production to the 
community, TOCA is stimulating improved community 
health, cultural revitalization and economic opportu-
nity …  This program has established a working farm to 
grow food once part of the daily O’odham diet, is 
actively documenting song, stories, harvesting, cultiva-
tion and processing methods, and is providing traditional 
foods for sale in the community and to hospitals, schools, 
and elderly lunch programs.” (TOCA, 2009) 
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  Reclamation of river waters for farming:  
 “ …  the long lush fi elds of the Pimas and Maricopas 
began to wither in the late 1800s, when Mormon farm-
ers upstream began diverting huge amounts of water 
from the Gila …  
 The Gila River Indian Community fi rst went to court in 
1925, and has spent millions of dollars in an effort to 
quantify its water rights. Originally, the tribes made a 
claim on the Gila and Salt rivers, which form the bound-
aries of the reservation. In 1974, they sued for nearly the 
entire annual fl ow of the Gila, almost 2 million acre-feet. 
 If the tribes had pursued that claim, it would have posed 
a major threat to the water supply of fast-growing Phoe-
nix, according to City Water Manager Tom Buschatzke. 
Phoenix took the threat so seriously that, in 1988, it cre-
ated an adjudication section within its law department, 
staffed by an attorney, a paralegal, a historian and a 
hydrologist, to try to work out a settlement with the Gila 
River Community and other tribes …  
 It took eight years, but the city, working with the Arizona 
Department of Water Resources, the Central Arizona 
Water Conservation District, the Bureau of Indian Affairs, 
the Bureau of Reclamation, irrigation districts and other 
metropolitan cities, fi nally came to an agreement with 
the Gila River Community … ” (Kraker, 2004) 
 “ … [the settlement] provides the reservation 653,500 
acre-feet of water a year (an acre-foot is equivalent to 
about one family’s water use annually) coming from a 
mix of sources, with the Central Arizona Project tapping 
the Colorado River providing the biggest share. It also 
includes the $680 million to rebuilt the irrigation system 
and to provide drainage, water monitoring, and other 
benefi ts …  The reservation has discussed farming some 
150,000 acres, 40 percent of its 372,000 acres …  And it 
will take much effort to reverse the legacy of poor health, 
though programs abound, intended for the young and 
old, to combat diabetes …  ‘When we lost that water, we 
lost generations of farming,’ said Janet Haskie, a com-
munity gardener. ‘Then people had the attitude like, 
“They owe us. I’m going to take these rations.” So now 
we have to start over again, a little at a time.’” (Archi-
bold, 2008)  

able to take advantage of new knowledge and technology (Phelan & Link,   2005  ; Mechanic, 
  2005  ; Cutler et al.,   2006  ). By contrast, others, reviewing contemporary data from other 
countries (such as Canada), have posited that as mortality rates drop, health inequities tend 
to “fl atten up” (Siddiqi & Hertzman,   2007  ), largely because improvements in population 
health are driven by “‘pulling up’ the health of the lower groups” (Siddiqi & Hertzman, 
  2007  , p. 592). Still others, examining both the North American and European data over 
longer spans of time, hold that no one general pattern can be expected; instead, the circum-
stances leading to improvements in population health and affecting the magnitude of health 
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inequities are historically contingent and depend on the societal context and its public 
health, political, and economic priorities (Shaw et al.,   1999  ; Kunitz & Pesis-Katz,   2005  ; 
Kunitz,   2006  ; Krieger et al.,   2008a  ; Beckfi eld & Krieger,   2009  ). At a theoretical level, the 
contrast is between hypotheses premised on a depoliticized and ahistorical population 
health perspective versus those that are explicit about political and historical context, as 
discussed in Chapters 6 and 7 .  

  Such a debate has profound policy implications. If, for example, increased health inequi-
ties inevitably accompany improvements in population health, it would suggest that the 
focus on health inequities be secondary to concerns about overall secular trends (Cutler 
et al.,   2006  ) — in effect, a “trickle-down” approach to rectifying health inequities. 
Conversely, if improvements in overall population rates chiefl y result from larger gains 
among those faring worst, then it would suggest that as long as population rates improve, 
health inequities should decline (Siddiqi & Hertzman,   2007  ) — that is, these trends neces-
sarily move together. If, however, the relationship between population health and the 
magnitude of health inequities is more variable, it would imply resources are needed to 
tackle both concerns (Krieger et al.,   2008a  ; Beckfi eld & Krieger,   2009  ).  

  Providing insight into this debate are  Figures 1–1a and 1–1b in Chapter 1 , showing the 
past half-century of trends in U.S. premature mortality (death before age 65 years) and 
infant death rates by county income level and race/ethnicity (Krieger et al.,   2008a  ). These 
fi gures address the partial picture provided by most prior U.S. analysis, which, in part 
because of data limitations, typically have focused on post-1980 trends, mainly regarding 
racial/ethnic disparities in mortality, but with a few also including socioeconomic data and 
with a handful also extending back to 1968 and two using data from 1960 in conjunction 
with post-1969 data (Pappas et al.,   1993  ; Singh & Yu,   1995  ; Singh & Yu,   1996a  ; Singh & 
Yu,   1996b  ; Schalick et al.,   2000  ; Levine et al.,   2001  ; Hillemeier et al.,   2001  ; Kington & 
Nickens,   2001  ; Williams,   2001  ; Singh & Siapush,   2002  ; Singh,   2003  ; Ronzio,   2003  ; 
Satcher et al.,   2005  ; Murray et al.,   2006  ; Singh & Kogan,   2007  ; Ezzati et al.,   2008  ). 
Together, this prior work on racial/ethnic and socioeconomic inequities in U.S. mortality 
has tended to support the hypothesis that as overall deaths rates have declined, social ineq-
uities in mortality have increased.  

  The yearly mortality data presented in the fi gures in Chapter 1, by contrast, span from 
1960 to 2002, an interval that precedes as well as encompasses the period of the mid-1960s, 
a time when new U.S. federal policies were enacted with the intent of reducing socioeco-
nomic and racial/ethnic inequalities, overall and also in relation to medical care (Davis & 
Schoen,   1978  ; O’Connor,   2001  ; Fairclough,   2001  ; Conley & Springer,   2001  ; Turncock 
& Atchison,   2002  ; Quadagno & McDonald,   2003  ; Navarro & Muntaner,   2004  ; Duncan & 
Chase-Lansdale,   2004  ; Kunitz & Pesis-Katz,   2005  ; Krieger et al.,   2008a  ). Examples 
include the various federal policies constituting the “War on Poverty,” the 1964 U.S. Civil 
Rights Act, and the establishment of Medicare, Medicaid, and community health 
centers (Davis & Schoen,   1978  ; Cooper et al.,   1981  ; O’Connor,   2001  ; Fairclough,   2001  ; 
Turncock & Atchison,   2002  ; Quadagno & McDonald,   2003  ; Duncan & Chase-Landsdale, 
  2004  ; Almond et al.,   2006  ; Navarro & Muntaner,   2004  ; Smith,   2005  ; Lefkowitz,   2007  ). 
The selected timeframe likewise encompasses subsequent periods of active debate and 
change regarding government policies and spending on anti-poverty and civil rights initia-
tives, including post-1980 policies to “roll back” the welfare state (O’Connor,   2001  ; 
Fairclough,   2001  ; Turncock & Atchison,   2002  ; Henwood,   2003  ; Duncan & Chase-Landsdale, 
  2004  ; Navarro & Muntaner,   2004  ; Auerbach et al.,   2006  ; Beckfi eld & Krieger,   2009  ). 

  The study’s  a priori  prediction, borne out by the results shown in  Figures 1–1a and
1–1b,  was that the societal changes during the study time period (1960–2002) would be 
embodied and manifested in reductions in socioeconomic and racial/ethnic health inequi-
ties that preceded the documented post-1980 widening of health disparities noted above. 
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As revealed by more detailed analyses (Krieger et al.,   2008a  ) between 1966 and 1980, the 
relative and absolute socioeconomic disparities in premature mortality shrank, overall and 
especially among U.S. populations of color; and thereafter, starting in 1981, the relative 
and absolute socioeconomic gaps for premature mortality widened; similar trends occurred 
for infant deaths. These patterns, unlikely to be explained simply by changes in health 
behaviors or medical treatment (Krieger et al.,   2008a  ), refute the view that improvements 
in population health by default entail growing or shrinking health disparities, whether abso-
lute or relative.  

  The net implication is that the societal patterning of socioeconomic inequities in mortal-
ity within and across racial/ethnic groups is historically contingent: context matters (Shaw 
et al.,   1999  ; Kunitz & Pesis-Katz,   2005  ; Kunitz,   2006  ; Krieger et al.,   2008a  ; Beckfi eld & 
Krieger,   2009  ). Comparing the results for 1966 to 1980 versus 1981 to 2002, the early 
trends give grounds for hope; the latter augur poorly for the  Healthy People 2010  objective 
of eliminating U.S. socioeconomic and racial/ethnic health disparities (U.S. DHHS, 
  2000  ) — a target clearly not met. Enabling these patterns to be seen is research motivated by 
epidemiologic theories of disease distribution attuned to history and sociopolitical context. 
The harmful consequences, including for policy formulation, of overlooking relevant his-
torical time periods is apparent. Getting it right matters: Death is inevitable. Premature 
mortality — and widening inequities in premature mortality — are not.  

Summary of Selected Cases: Illustrative, Not Isolated — Hence, Error, Harm, and the 
Vital Importance of Epidemiologic Theory . If the above four examples were isolated prob-
lems, their impact would be “restricted” to the specifi c harm done to the diverse populations 
affected. But they are not.  

  Instead, and as the previous chapters recount, epidemiologists since the inception of 
the fi eld have long reckoned with the knowledge that erroneous and inadequate explana-
tions can cause damage — either literally harming particular individuals or else not averting 
preventable suffering, illness, and death. At one level, the awareness of the potential 
of epidemiologic research to do harm, not just good, is well-recognized in the obligate 
discussion of “Type I” and “Type II” errors that routinely appears in epidemiologic 
textbooks ( see , for example, those reviewed in  Chapter 1 ). Conceptualized in relation 
to the empirical statistical testing of hypotheses, these two types of error are defi ned as 
(Porta   2008  , p.85):  

   -   Error, Type I  (Syn: alpha error). The error of wrongly rejecting a null hypothesis — 
that is, declaring that a difference exists when it does not.  

   -   Error, Type II  (Syn: beta error). The error of failing to reject a false null hypothesis — 
that is, declaring that a difference does not exist when, in fact, it does.        

 Commonly considered causes of these types of errors include various types of systematic 
error, different kinds of confounding, and inadequate sample size. 

 Bringing the discussion of error to literally another level, however, since the late 1990s, a 
third type of error has been added to the epidemiologic roster, defi ned as (Porta   2008  , p. 85):  

   -   Error, Type III  Wrongly assessing the causes of interindividual variation within a 
population when the research question requires an analysis of causes of differences 
between population or time periods …  Risk differences between individuals within a 
particular population may not have the same causes as differences in the average risk 
between two different populations.     
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 This defi nition, introduced in 1999 by Sharon Schwartz and Kenneth Carpenter (Schwartz 
& Carpenter,   1999  ), recognizes that Type I and Type II errors do not exhaust the number 
of ways it is possible to get a right or wrong answer. Precursors to this defi nition of 
Type III error include the 1948 proposal, by the eminent biostatistician Frederick Mosteller 
(1916–2006), of “a third kind of error” — that of “correctly rejecting the null hypothesis for 
the wrong reason” (as “it is possible for the null hypothesis to be false”) (Mosteller,   1948  , 
p. 61). More akin to the Schwartz and Carpenter approach is the 1957 defi nition provided 
by Allyn W. Kimbal: “the error committed by giving the right answer to the wrong prob-
lem” (Kimball,   1957  , p. 134). Indeed, as the epidemiologist Major Greenwood (1880–1949) 
cogently observed in 1935: nature “always answers truthfully the question you ask her, not 
the question you meant  to ask her but the one you  did  ask” (italics in original) (Greenwood, 
  1935  , p. 67). 

 In offering their expanded defi nition of Type III error, Schwartz and Carpenter built on 
Geoffrey Rose’s social epidemiologic insight, discussed in  Chapter 6 , that causes of inci-
dence are not necessarily the same as causes of cases (Rose,   1985  ). Also germane was the 
parallel recognition that “the sort of evidence gathered on the benefi ts of interventions 
aimed at individuals may not help in guiding policies directed towards reducing health 
inequalities” (Davey Smith et al.,   2001  ). Motivated by then ongoing debates about individ-
ual-level versus societal determinants of population rates of homeless, obesity, and infant 
mortality, Schwartz and Carpenter’s concern was that studies designed to analyze individ-
ual-level differences in risk within a specifi ed population were often wrongly interpreted 
as being causally informative about why rates change over time or differ between popula-
tions (Schwartz & Carpenter,   1999  ). For example, although inter-individual genetic 
variability could potentially contribute to explaining inter-individual variation in body 
mass index in a given population at a given point in time, such individual-level genetic 
variability could not by itself account for why obesity rates within a population were 
quickly rising, as “genetic variation does not change that rapidly”; instead, to explain the 
rising rates, data are needed on “whatever other changes have occurred between time 
periods (e.g., an increase in the pervasiveness of advertisements enticing people to eat, 
the number of fast food restaurants per square mile, or exposure to sedentary leisure 
activities)” (Schwartz & Carpenter,   1999  , p. 1178). Schwartz and Carpenter consequently 
argued that valid epidemiologic research “requires consideration of the full range of risk 
factors at all levels organization” and that “to examine such exposures requires their overt 
consideration and different sampling, measurement, and conceptual frameworks” (Schwartz 
& Carpenter,   1999  , p. 1179). 

 Stated another way, avoiding the kind of Type III error described by Schwartz and 
Carpenter requires explicitly engaging with epidemiologic theory. At issue is the role of 
theory in guiding the hypotheses that are tested in the fi rst place, before even attempting to 
ascertain whether any particular study provides a valid test of the hypothesis under consid-
eration. Methodological precision alone cannot suffi ce because choice of methods follows 
choice of question (Morris,   1957  , p. 14; Krieger, 2007). Paying heed to epidemiologic 
theory, and theorizing deeply across a diverse array of determinants of distributions of 
disease in real societies at real points in time, is thus not a matter of “politically correct” 
science, as some conservative commentators have charged (Satel,   2000  ). It is, instead, a 
matter of doing correct  science (Krieger,   2005a  ) and answering well the questions that 
epidemiology is best suited to answer. 

 Hence, as should by now be clear, epidemiologic theory counts — for good and for bad. 
It matters not just because of the potential to cause harm but also because it can lead to 
valuable knowledge that spurs possibilities for benefi cial change. Otherwise, to paraphrase 
Morris, what’s the use of epidemiology? (Morris,   1957  )     
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   Looking Ahead: Epidemiologic Theory, the People’s Health, and the Stories 
that Bodies Tell   

 In the half-century since publication of Morris’  Uses of Epidemiology  (Morris,   1957  ) and 
MacMahon et al.’s  Epidemiologic Methods  (MacMahon et al.,   1960  ), the fi eld of epidemi-
ology has grown enormously (Boslaugh,   2008  ; Susser & Stein,   2009  ). Epidemiologists 
have, in keeping with the “seven uses” of epidemiology that Morris outlined in 1957 ( see
Chapter 6, Textbox 6–2 ) (Morris,   1957  , p.96), constructively contributed to the public’s 
health. The roster of accomplishments includes: producing valuable knowledge about cur-
rent and changing population distributions of health and disease at the community, national, 
and global levels; conducting etiologic research to elucidate the underlying causes of these 
patterns; quantifying the need for health services and evaluating the effectiveness of ser-
vices provided; and helping identify both healthy “ways of living” and obstacles preventing 
individuals and communities from living healthy lives. 

 Like any other academic discipline, epidemiology has also been embroiled in myriad 
debates about the substance of its scholarship. Potentially calling the credibility of the fi eld 
into question, the past decade alone has witnessed major disputes over why, in a number of 
high profi le cases, discordant results about likely benefi ts versus harm have been produced 
by observational studies versus randomized clinical trials, including the case of HT, dis-
cussed above, and also use of vitamin supplements and other micronutrients (Davey Smith 
& Ebrahim,   2001  ; Lawlor et al.,   2004a  ; Lawlor et al.,   2004b  ; Lawlor et al.,   2004c  ; von Elm 
& Egger,   2004  ; Ebrahim & Clarke,   2007  ). Added to this list of concerns is, most recently, 
why results of so many genetic association studies are, like the observational studies, often 
inconsistent, if not nonreproducible (Mayes et al.,   1989  ; Davey Smith & Ebrahim,   2001  ; 
von Elm & Egger,   2004  ; Pocock et al.,   2004  ; Ebrahim & Davey Smith,   2008  ; Little et al., 
  2009a  ; STROBE,   2009  ; STREGA, 2009). Typically, in the case of the observational stud-
ies, blame for discrepancies has been attributed to their inability to control adequately for 
confounding, above and beyond problems of reverse causation, measurement error, and 
selection bias (Davey Smith & Ebrahim,   2002  ; Ebrahim & Clarke,   2007  ; STROBE,   2009  ); 
the genetic studies, in turn, are postulated to suffer from problems of small sample size, 
inadequate characterization of study populations, biased analyses (STREGA, 2009), and 
perhaps even faulty hypotheses (Dickson et al.,   2010  ). Reacting to the controversies and 
mixed evidence, some high-profi le external critics, such as Gary Taubes, have gone so far 
as to argue that only epidemiologic evidence from randomized trials be given credence 
(Taubes,   1995  ; Taubes,   2007  ). 

 Within the fi eld, however, more realistic and nuanced arguments have recognized the 
need for diverse study designs, each with their own limitations and strengths and each 
attuned to answering some types of questions but not others (Davey Smith et al.,   2001  ; 
Barreto,   2004  ; Vandenbroucke,   2008  ). For example, just as randomized trials are ill-suited 
to investigate causes of disease and are incapable of addressing such critical epidemiologic 
questions as to whether (and, if so, why) age-period-cohort effects exist or rates of disease 
are changing over time, observational studies are poorly suited to evaluate whether intended 
therapies have their intended effects. Both types of studies, moreover, face the challenge of 
delineating the likely causal relationships between the phenomena of interest, so as to 
guide which variables should be included as exposures, outcomes, confounders, mediators, 
or effect modifi ers and also how they should be measured. Both also must reckon with the 
profound problem of selection bias (Porta,   2008  , pp. 225–226), which, by affecting who is 
and is not part of the study population, can skew the range of observed exposures and out-
comes and hence the magnitude of observed exposure–outcome associations. Such bias 
can profoundly compromise not only the extent to which results “may apply, be relevant, 
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or be generalized to populations or groups that did not participate in the study” (Porta, 
  2008  , p. 252), but also, the internal validity of the results themselves. Stated more bluntly, 
the argument that internal validity is paramount and comes before concerns about general-
izability only makes sense if the study populations included provide a valid test of the 
hypothesis in question — and theory is vital to making this determination. 

 Taking stock of the fi eld, recent articles have tallied up both epidemiology’s successes 
and failures (for examples,  see   Textbox     8–4   ) (Davey Smith & Ebrahim,   2001  ; Ness,   2009  ), 
with virtually all calling attention to the importance of the multiplicity of study popula-
tions, study designs, measures (including of relevant covariates), and modeling approaches 
needed to test hypotheses well and get the answers right. Representing one constructive 
step toward addressing recent criticisms of epidemiology are several new initiatives, includ-
ing the STROBE (“STrengthening the Reporting of Observational Studies in Epidemiology”) 
and STREGA (“STrengthening the REporting of Genetic Association Studies”) guidelines, 
both of which have been published in major epidemiology and biomedical journals (Egger 
et al.,   2007  ; von Elm et al., 2007a–2007g; Vandenbroucke et al., 2007a–2007c; von Elm 
et al., 2008; STROBE,   2009  ; Little et al.,   2009a  –2009g; STREGA, 2009). Intended to 
improve the rigor and transparency of how epidemiologic fi ndings are presented, their 
recommendations set high standards for how studies are done.  

 Tellingly, however, none of these contemporary discussions about the strengths and 
limitations of epidemiologic research, nor the new STROBE and STREGA guidelines, 
include any explicit discussion about the relevance of epidemiologic theories of disease 
distribution for study hypotheses, methods, or interpretation of fi ndings. Similarly, new 
efforts to improve causal analysis and inference — such as those using directed acyclic 
graphs (DAGs), which graphically encode relationships between variables (Greenland 
et al.,   1999  ; Robins,   2001  ; Hérnan,   2002  ; Glymour,   2006  ; Fleisher & Diez Roux,   2008  ; 
Richiardi et al.,   2008  ) — likewise remains mum about what determines which variables are 
even considered, let alone why and how they may be causally linked or contingently entan-
gled, even as they do acknowledge that background knowledge is needed to understand the 
causal processes at play. Nor do contemporary epidemiologic textbooks offer much guid-
ance, as discussed in Chapter 1 . 

 Instead, epidemiologists are once again left to their own devices, free to populate more 
carefully structured causal webs with undertheorized assorted “variables,” as if hypotheses 
were independent of theoretical frameworks, and as if approaches to causal theorizing 
about determinants of population distributions and risk of disease are either self-evident, 
requiring no analysis, or else simply a matter of idiosyncratic inspiration (or ideological 
proclivities). If, however, transparency of assumptions is vital for valid scientifi c research, 
then explicit attention to epidemiologic theories of disease distributions is essential for the 
fi eld — and as the above examples make clear, the cost of ignoring these theories can be 
high, whether measured in wasted effort or, more profoundly, in people’s lives. 

 But there is room for hope — at multiple levels. Within the past two decades, a renewed 
interest in epidemiologic theories of disease distribution has become apparent ( see
Chapters 6 and 7 ), largely prompted by the revitalization of social epidemiology and its 
focus on developing frameworks, concepts, models, and methods to explain — and inform 
efforts to alter — current and changing societal patterning of health, disease, and health 
inequities (Krieger,   1994  ; Krieger,   2001b  ). Although some of these approaches have been 
dismissive of research focusing on specifi c “risk factors” (including health behaviors) and 
biological aspects of pathogenesis, others have decidedly engaged with the biophysical and 
behavioral processes involved in disease etiology, albeit rejecting the decontextualized 
analytic mode of the biomedical and lifestyle perspectives. Conceptualizing disease pro-
cesses and rates in relation to multiple levels of societally-shaped exposures, susceptibility, 



 

    Textbox 8–4.     Twenty-First Century Appraisals of Epidemiology’s Triumphs 
and Failures Since 1950   

   Triumphs   Failures  

  Davey Smith G, Ebrahim S. 
Epidemiology — is it time to call it a day?  
  Int J Epidemiol    2001; 30:1–11     

   -   cigarette smoking as a cause of lung 
cancer (and other diseases as well) 
(p. 2)  

   -   evidence on the fetal origins of adult 
disease and the “rebirth of social 
physiology” (pp. 2–3)  

   -   applied epidemiology in “poorer parts 
of the world”: eradication of smallpox; 
expanded programs of immunization; 
sanitary improvements (e.g., “slit 
latrines and deep tube wells”) (p. 3)     

 Topics included in 2009 special issue of 
Annals of Epidemiology on the “triumphs of 
epidemiology” (Ness 2009):    

   1.  folic-acid fortifi cation to reduce risk of 
folic-acid preventable spina bifi da and 
anencephaly (Oakley, 2009)  

   2.  use of hepatitis B vaccine to prevent 
hepatocellular carcinoma (Palmer-
Beasley, 2009); health impact of 
low-level lead exposure (Needleman, 
2009);  

   3.  elucidation of which types of human 
papilloma virus (HPV) cause which types 
of cancer, relevant to development of 
the new HPV vaccine (Koutsky, 2009);  

   4.  prone sleeping position as a prevent-
able cause of sudden infant death 
syndrome (Dwyer & Ponsoby, 2009);  

   5.  identifi cation of individuals uninfected 
by HIV despite high exposure and 
possible immunologic and genetic traits 
conferring “natural” protection (Detels, 
2009);  

   6.  health benefi ts of physical activity, 
including for cardiovascular and other 
chronic diseases (Blair & Morris, 2009);  

   7.  health effects of particulate air 
pollution, including elevated risk of 
mortality (Dockery, 2009).     

     Davey Smith G, Ebrahim S. 
Epidemiology — is it time to call it a 
day?  Int J Epidemiol  2001; 30:1–11  

   i.  despite extensive epidemiologic 
research on peptic ulcer in relation 
to temporal trends, birth cohort 
effects, and possible risk factors, 
these investigations played no role 
in identifi cation of  H. pylori  as a 
key causal agent (pp. 4–5)  

   ii.  refutations by intervention stud-
ies (e.g., randomized clinical trials 
(RCTs)) of posited protective effects 
based on observational epide-
miologic evidence for: (pp. 5–6)    

   a.  hormone replacement therapy 
and risk of cardiovascular disease: 
observational = protective; RCTs = 
increased risk  

   b.  beta-carotene and risk of cardio-
vascular disease: observational = 
protective; RCTs = increased risk  

   c.  vitamin E and risk of cardiovascular 
disease: observational = protective; 
RCTs = increased risk    

   d.  vitamin C and risk of cardiovascu-
lar disease: observational = 
protective; RCTs = no protection  

   e.  fi ber intake and risk of colon 
cancer: observational = protective; 
RCTs = no protection      
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and resistance across the life-course and transgenerationally, these latter frameworks essen-
tially posit there is more to biology than biomedicine and more to behavior than lifestyle. 
Offering fresh approaches to analyzing disease distribution as the embodiment of societal, 
ecologic, and historical context, this new work additionally makes clear that alternatives to 
current inequities are possible — and that it is theory that enables us to see this, in eminently 
practical terms. 

 After all, as Raymond Williams (1921–1988) observed in his historical etymologic 
explication of the many meanings of “theory” ( see   Chapter 1, Textbox 1–1 ), the act of 
theorizing is “always in active relation to  practice  [italics in original]: an interaction 
between things done, things observed and (systematic) explanation of these” (Williams, 
  1983a  , p. 317). To Williams, theory’s power to be transformative occurs when it when it 
makes “hope practical, rather than despair convincing” (Williams,   1983b  , p. 240). It can do 
so by providing new means to think about and address unsolved problems (whether con-
ceptual, methodological, or practical), by revealing connections between previously 
unlinked ideas or phenomena, and by sparking awareness that, to use the language of the 
day, “another world is possible” (World Social Forum,   2001  ). Williams’ conclusion that “if 
there are no easy answers there are still available and discoverable hard answers, and it is 
these that we can now learn to make and share” (Williams,   1983b  , pp. 268–269), far from 
being disheartening, is one that encourages creative and cooperative efforts to develop 
theory, apply it, and learn from the experience — advice as apt for the work of epidemiolo-
gists and other scientists as it is for those who seek to translate the knowledge gained from 
scientifi c research into practical improvements in people’s ability to live meaningful, 
healthy, and dignifi ed lives. 

 I accordingly offer three fi nal examples of the difference, conceptually and empirically, 
that explicit attention to epidemiologic theory can make — for description, for etiologic 
analysis, and for action. The examples are:  

Textbox     8–5:  Data on social class, race/ethnicity and gender in public health surveil-
lance systems  

Textbox     8–6:    Discrimination as a determinant of health inequities ( see also   Figure     8–2   ) 
Textbox     8–7:  New national policies and global recommendations for health equity, in 

ecologic context         

 In each case, I show how application of diverse social epidemiologic frameworks has 
revealed serious gaps in knowledge and expanded the range of questions, data, understand-
ing, and evidence available for improving population health and promoting health equity. 

 In closing, epidemiology is complex science, one with a profound capacity to illumi-
nate — or obscure — the stories that our bodies tell. Deeply engaged with so many facets of 
human existence and life on this planet, epidemiology as a discipline is a remarkable intel-
lectual project, one constantly grappling with how lived experience translates into society’s 
epidemiologic profi les. As its past history and present state readily reveal, what knowledge 
the fi eld offers depends on theories of disease distribution deployed, not just the methods 
used. Created by real people, in real historical, political, and ecologic contexts, epidemio-
logic theories of disease distribution necessarily draw on metaphors and mechanisms that 
refl ect the contending worldviews and technological level of the societies in which these 
theories are developed, employed, and contested. Recognition of the critical role of theory 
in shaping epidemiologic inquiry in turn raises issues of accountability and agency, in rela-
tion to not only who and what is responsible for observed disease distributions but also how 
they are monitored, analyzed, and addressed. 
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    Textbox 8–5.   The Difference Epidemiologic Theory Can Make: Description —
 “Painting a Truer Picture” of the People’s Health Using Social 
Epidemiologic Frameworks to Conceptualize Public Health 
Surveillance Data, Identify Gaps, and Fill Them, Using the Four 
Cases Examples of Class, Race/Ethnicity, Gender, and Global 
Health Inequities.    

   Public health 
surveillance: 
objective  

 Public health surveillance systems (vital statistics, disease registries, 
health surveys) should, as Edgar Sydenstricker (1881–1936) observed 
when he was designing the fi rst U.S. population-based morbidity 
studies in the 1920s (Sydenstricker, 1930),  “give glimpses of what 
the sanitarian has long wanted to see — a picture of the public-
health situation as a whole, drawn in proper perspective and 
painted in true colors”  (bold added)  (Sydenstricker, 1952, p. 280)   

  Conceptual 
statement of 
problem  

 “The making of public health data: paradigms, politics, and 
policy” (Krieger, 1992) 
p. 412: “If you don’t ask, you don’t know, and if you don’t know, 
you can’t act. These basic precepts lie at the core of current and 
long-standing controversies about the nature and politics of public 
health data within the United States. At issue is the routine omission 
of social class data from most data sources, such as national vital 
statistics, disease registries, hospital records, and even individual 
studies, along with the persistent treatment of ‘race’ and ‘sex’ as 
essentially biological variables, their consistent confl ation with 
ethnicity and gender, and the pervasive silence about the social 
realities of class inequalities, racism, and sexism. 
 Although concerns about measures used in public health data may 
seem removed from the tumult of everyday life and everyday 
struggles for dignity and health, the ways these data are collected 
and reported can profoundly affect how public health professionals 
and the public at large perceive public health problems and their 
support for or opposition to diverse public health problems. Label 
infant mortality a problem of ‘minorities’ and present data only on 
racial/ethnic differences in rates, and the white poor disappear from 
view; label it a ‘poverty’ issue and proffer data stratifi ed only by 
income, and the impact of racism on people of color at each income 
level is hidden from sight; defi ne the ‘race’ or socioeconomic position 
of the infant solely in terms of the mother’s characteristics, and the 
contribution of the father’s traits and household class position to 
patterns of infant mortality will likewise be observed. Any particular 
approach necessarily affects our ability to understand and alter social 
inequalities in health. 
 Despite being fraught with political considerations, the making of 
public health data–that is, the processes whereby health professionals 
and institutions decide whether to obtain and present data in 
particular forms–usually is cast in apolitical terms. On rare occasions, 
the politics are patently transparent, as exemplifi ed by the recent 
federal cancellation of two national sex surveys. Usually, however, 
conscious and unconscious decisions about what types of data to 
include and exclude are based on prevailing theories of disease 
causation, and the links between these theories and concurrent 
political concerns are often obscured by the claim that scientifi c 
knowledge is ‘objective’ and ‘neutral.’” 
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 p. 422: “Science is at once objective and partisan. There is no 
escaping this fact. It is critical to recognize that the allegedly neutral 
stance of leaving out class and focusing on race, and treating race 
and sex as chiefl y biological characteristics without reference to 
ethnicity and gender, is as thoroughly political as overt efforts to 
augment public health data bases without variables pertaining 
to social class and the everyday realities of both racism and sexism. 
The seemingly ‘apolitical’ stance is also fundamentally invalid, for by 
failing to address the full range of variation in population patterns of 
disease, it blocks our scientifi c efforts and professional duties to 
understand and improve the public’s health.” 

 WHO Commission on Social Determinants of Health. Closing the 
gap in a generation: health equity through action on the social 
determinants of health. Final report of the Commission on Social 
Determinants of Health. (WHO CSDH, 2008) 
 p. 20: “No data often means no recognition of the problem. Good 
evidence on levels of health and its distribution, and on the social 
determinants of health, is essential for understanding the scale of the 
problem, assessing the affects of action, and monitoring progress.” 
 p. 181: “A minimum health equity surveillance system provides basic 
data on mortality and morbidity by socioeconomic and regional 
groups within countries …  In addition to population averages, data 
on health outcomes should be provided in a stratifi ed manner 
including stratifi cation by: sex; at least two social markers (e.g., 
education, income/wealth, occupational class, ethnicity/race); at 
least one regional marker (e.g., rural/urban, province); include at 
least one summary measure of absolute health inequities between 
social groups, and one summary measure of relative health inequities 
between social groups. Good-quality data on the health of Indigenous 
Peoples should be available, where applicable.”  

 Case 1. U.S. Public Health Surveillance Systems: Limitations Imposed by a 
Biomedical Approach — the Problem of Missing Socioeconomic Data and an 
Ecosocial Solution  

 Empirical 
evidence of 
problem   

 “Can we monitor socioeconomic inequalities in health? A survey 
of U.S. Health Departments’ data collection and reporting 
practices” (Krieger et al., 1997); study abstract (p. 481) 
  “Objective. To evaluate the potential for and obstacles to routine 
monitoring of socioeconomic inequalities in health using U.S. vital 
statistics and disease registry data, the authors surveyed current data 
collection and reporting practices for specifi c socioeconomic variables.  
  Methods. In 1996 the authors mailed a self-administered survey to all 
of the 55 health department vital statistics offi ces reporting to   the 
National Center for Health Statistics (NCHS) to determine what kinds 
of socioeconomic data they collected on birth and death certifi cates 
and in cancer, AIDS, and tuberculosis (TB) registries and what kinds 
of socioeconomic data were routinely reported in health department 
publications.

Results. Health departments routinely obtained data on occupation 
on death certifi cates in most cancer registries. they collected data on 
educational level for both birth and death certifi cates. None of the 
databases collected information on income, and few obtained
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  data on employment status, health insurance carrier, or receipt of 
public assistance. When socioeconomic data were collected, they 
were usually not included in published reports (except for mother’s 
educational level in birth certifi cate data). Obstacles cited to collecting 
and reporting socioeconomic data included lack of resources and 
concerns about the confi dentiality and accuracy of the data. All 
databases, however, included residential address, suggesting records 
could be geocoded and linked to Census-based socioeconomic 
data.  
  Conclusions. U.S. state and Federal vital statistics and disease registries 
should routinely collect and publish socioeconomic data to improve 
efforts to monitor trends in and reduce social inequalities in health.”   

  Project 
designed to 
address the 
problem, 
informed by 
ecosocial 
theory  

  Executive summary:  The US Public Health Disparities Geocoding 
Project  (Krieger et al., 2004)   

   The problem A lack of socioeconomic data in most U.S. 
public health surveill ance systems. 

 Why is this a 
problem? 

 Absent these data, we cannot:  (a)  monitor 
socioeconomic inequalities in US health;  (b)  
ascertain their contribution to racial/ethnic 
and gender inequalities in health; and  (c)  gal-
vanize public concern, debate, and action 
concerning how we, as a nation, can achieve 
the vital goal of eliminating social disparities in 
health (Healthy People 2010 overarching objec-
tive #2)  

 Possible solution  Geocoding public health surveillance data and 
using census-derived area-based socioeco-
nomic measures (ABSMs) to characterize both 
the cases and population in the catchment 
area,   thereby enabling computation of rates 
stratifi ed by the area-based measure of socio-
economic position.

 Knowledge gaps  Unknown which ABSMs, at which level of 
geography, would be most apt for monitoring 
U.S. socioeconomic inequalities in health, 
overall, and within diverse racial/ethnic-gender 
groups.  

 Methodologic 
study: The Public 
Health Disparities 
Geocoding Project 

We accordingly launched the Public Health 
Disparities Geocoding Project to ascertain 
which ABSMs, at which geographic level 
(census block group [BG], census tract [CT], 
or ZIP Code [ZC]), would be suitable for 
monitoring U.S. socioeconomic inequalities
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in the health. Drawing on 1990 census data 
and public health surveillance systems of 
2 New England states, Massachusetts and 
Rhode Island, we analyzed data for:  (a)  7 types 
of outcomes: mortality (all cause and cause-
specifi c), cancer incidence (all-sites and 
site-specifi c), low birth weight, childhood lead 
poisoning, sexually transmitted infections, 
tuberculosis, and nonfatal weapons-related 
injuries, and  (b)  18 different ABSMs. We con-
ducted these analyses for both the total 
population and diverse racial/ethnic-gender 
groups, at all 3 geographic levels.

 Key fi ndings Our key methodologic fi nding was that the 
ABSM most apt for monitoring socioeconomic 
inequalities in health was the census tract (CT) 
poverty level, since it: (a) consistently detected 
expected socioeconomic gradients in health 
across a wide range of health outcomes, 
among both the total population and diverse 
racial/ethnic-gender groups, (b) yielded maxi-
mal geocoding and linkage to area-based 
socioeconomic data (compared to BG and ZC 
data), and (c) was readily interpretable to and 
could feasibly be used by state health depart-
ment staff. Using this measure, we were able 
to provide evidence of powerful socioeco-
nomic gradients for virtually all the outcomes 
studied, using a common metric, and further 
demonstrated that: (a) adjusting solely for this 
measure substantially reduced excess risk 
observed in the Black and Hispanic compared 
to the White population, and (b) for half the 
outcomes, over 50% of cases overall would 
have been averted if everyone’s risk equaled 
that of persons in the least impoverished CT, 
the only group that consistently achieved 
Healthy People 2000 goals a decade ahead of 
time.

 Recommendation  U.S. public health surveillance data should 
be geocoded and routinely analyzed using 
the CT-level measure “percent of persons 
below poverty,” thereby enhancing efforts 
to track — and improve accountability for 
addressing — social disparities in health.  
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 State Health 
Departments that 
have issued reports 
using the 
methodology of 
the Public Health 
Disparities 
Geocoding Project 

 “The Health of Washington State Supplement: 
a statewide assessment addressing health 
disparities by race, ethnic group, poverty and 
education.” September 2004.  http://www.
doh.wa.gov/HWS  

 The Virginia Department of Health Epidemio-
logy Profi le 2007.  http://www.vdh.virginia.gov/
epidemiology/DiseasePrevention/Profi le2007.
htm  

 The 2008 Virginia Health Equity Report. 
 http://www.vdh.state.va.us/
healthpolicy/2008report.htm  

 Massachusetts Deaths 2008 (in press) 
  http://www.mass.gov/dph/repi   

  Public Health 
Disparities 
Geocoding Project 
Publications  

 Krieger et al., 2001; Krieger et al., 2002a; 
Krieger et al., 2002b; Krieger et al., 2003a; 
Krieger et al., 2003b; Krieger et al., 2003c; 
Krieger et al., 2003d; Krieger et al., 2005b; 
Subramanian et al., 2005;   Krieger, 2006; 
Subramanian et al., 2006a; Subramanian 
et al., 2006b;   Rehkopf et al., 2006; 
Chen et al., 2006; Krieger et al., 2007; 
 Krieger, 2009  

 Case 2. Racial/Ethnic Data in Public Health Surveillance Systems — Unmasking the 
Politics of Data by Using Social Epidemiologic Approaches: PAHO, Brazil, and the 
United States (Krieger, 2000; Nobels, 2000; PAHO, 2002; Krieger, 2004b; Paixão, 
2004; Travassos & Williams, 2004; Romera & da Cunha, 2006)  

  PAHO: 
rationale for 
collecting and 
reporting 
ethnic origin 
data–and 
problem with 
missing data  

 Division of Health and Human Development, Program on Public 
Policy and Health. Final Report Experts Workshop: Cultural 
diversity and disaggregation of statistical health information. 
Quito, Ecuador, 4-June 5, 2002. Washington, DC: Pan American 
Health Organization, 2002. (PAHO, 2002) 
 p. 2: “The collection and dissemination of data by ethnic origin are 
essential in order to identify, monitor, and progressively eliminate 
inequities in health status and access to health services. This 
information is critical to the effort to ensure that prevention, 
promotion, and treatment programs are effective and to establish 
binding norms that will make it possible to achieve equity. 
 The lack of high-quality, congruent data and analysis based on ethnic 
origin is a problem in the majority of the countries. The existence of 
information systems is vital for evidence-based decision-making, to 
achieve the proper allocation of limited resources, and to evaluate 
the effectiveness of interventions.” 
 p. 3: “The goals of this project are to: 1) improve data collection and 
analytic capacity; 2) generate new information that expands our 
collective knowledge of the health situation of indigenous populations 
and populations of African descent.”  

http://www.doh.wa.gov/HWS
http://www.doh.wa.gov/HWS
http://www.vdh.virginia.gov/epidemiology/DiseasePrevention/Profile2007.htm
http://www.vdh.virginia.gov/epidemiology/DiseasePrevention/Profile2007.htm
http://www.vdh.virginia.gov/epidemiology/DiseasePrevention/Profile2007.htm
http://www.vdh.state.va.us/healthpolicy/2008report.htm
http://www.vdh.state.va.us/healthpolicy/2008report.htm
http://www.mass.gov/dph/repi
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  Brazil: 
problem of 
inadequate or 
missing racial 
data–and also 
economic 
data  

   Conceptual statement of problem:
 Paixão M. Waiting for the Sun: An Account of the (Precarious) 
Social Situation of the African Descendant Population in 
Contemporary Brazil.    J Black Studies    2004; 34:743–765. (Paixão, 
2004)  
 “Analysis of the statistical data on the economic and social situation 
of African descendants in Brazil demonstrates severe racial inequalities, 
which traditionally have been denied according to the conventional 
wisdom of the myth of “racial democracy.” The absence of reliable 
statistical data has fueled the force of this myth; statistics produced 
recently are the result of pressure by the black movement. The 
demographic presence of African descendants in the Brazilian 
population is examined and social indices are broken down by color/
race, income levels, educational standards, and health conditions. 
Specifi c Human Development Index analysis, disaggregating data for 
African descendants and whites in Brazil, demonstrates the severity of 
racial inequality in comparison with other countries of the world and 
Africa. The black population in Brazil is still characterized by the absence  
of collective social rights and by the wide gap separating its living 
standards from those of the Brazilian European descendant 
population.”

  Empirical manifestation:  
  Romera DE, da Cunha CB. Quality of socioeconomic and 
demographic data in relation to infant mortality in the Brazilian 
Mortality Information System (1996/2001).  Cad Saúde Pública  
2006; 22:673–681. (Romera & da Cunha, 2006)  
“This study aimed to evaluate the quality of socioeconomic and 
demographic data in the Brazilian Mortality Information System (SIM),
 in relation to infant mortality. The article assesses the system’s poten-
tial for monitoring inequalities in infant mortality in various States in 
the country. Accessibility, timeliness, methodological clarity, incom-
pleteness, and consistency were explored as quality indicators. 
Selected variables were: race, birth weight, gestational age, medical 
care, parity, and maternal schooling, age, and occupation. The study 
also reviewed the system’s working documentation and the scientifi c 
literature on infant mortality. Proportions of data incompleteness 
were calculated by region and State, identifying factors that might 
infl uence (in)completeness using logistic regression. Despite the data-
base’s accessibility and the relevance of most of its variables, the 
system has serious quality problems: confusing instructions in the 
information manual concerning missing data, misclassifi cation of 
maternal occupation, lack of data on the informant’s race/ethnicity, 
and high proportions of incomplete information. The system does not 
appear to be a reliable source for monitoring, evaluating, and plan-
ning measures to minimize infant health inequalities.”  
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  United States: 
argument 
against 
excluding 
racial/ethnic 
data and the 
necessity of 
analyzing it 
critically  

  Krieger N. Data, “race,” and politics: a commentary on the 
epidemiologic signifi cance of California’s Proposition 54 .   J Epidemiol 
Community Health    2004; 58: 632–633. (Krieger, 2004b)  
 “Data for social justice and public health is akin to the proverbial two-
edged sword. To the extent we base any of our claims about social 
injustice in evidence, we must use data–whether of the quantitative or 
qualitative sort. But data do not simply exist. Contrary to the literal 
defi nition of ‘data’ as ‘that which is given,’ data instead are duly 
conceived and collected, via the ideas and labor of those who would 
obtain the requisite evidence. In the case of epidemiology, moreover, 
we must often use population data appearing in categories that are far 
from ideal–precisely because the assumptions of those with the power 
to shape and accrue the data often differ from those who seek to use 
these data to illuminate and oppose social inequalities in health. 
 Instructively highlighting these tensions are issues that recently arose 
in relation to the California ballot initiative Proposition 54. Offi cially 
designated as the ‘Classifi cation by Race, Ethnicity, Color, or National 
Origin Initiative”–but called the “Racial Privacy Initiative” by its 
supporters (who previously sponsored the successful anti-affi rmative 
action Proposition 209)–Proposition 54 sought to ban collection or 
use of racial/ethnic data by government agencies. Under the slogan 
“Think outside the box,” the initiative’s proponents claimed 
Proposition 54 would “end government’s preferential treatment 
based on race, and junk a 17th-century racial classifi cation system 
that has no place in 21st-century America.” 
Despite its seemingly “progressive” approach to discounting 
outdated modes of classifying “race,” Proposition 54 nevertheless 
was soundly defeated (64 %  opposed) by a coalition lead in large part 
by public health advocates and researchers, who exposed how the 
absence of these data would translate to public harm, especially in 
relation to public health. 
 …  Tellingly, both proponents and opponents of Proposition 54 
condemned racism and unscientifi c beliefs about “race” as an 
“innate” characteristic. But, whereas proponents argued that racial/
ethnic data should not be collected because “race” is not “real” (i.e., 
not  “biological”), opponents countered that this stance patently 
ignored the social realities of “race,” i.e., as a socially constructed 
category refl ecting societal and individual histories of racial 
discrimination and dispossession. 

The contradiction is therefore sharp–and unavoidable–and affects all 
research employing categories that bear the mark of social inequality. 
Data on social disparities in health has long been disparately 
interpreted as evidence of: (a) “innate” inferiority, (b) “cultural” 
inferiority, or (c) embodied consequences of social  inequity. There is 
no “thinking outside of the box” devoid of context. In the case of 
racial/ethnic inequalities in health, when “color” is no longer a signal 
for denial of human dignity and human rights, we will live in–and the 
data will show–a multi-hued society with equality for all. Only by 
bringing into the open the issues of power and injustice that lie 
behind the “that which is given” of public health data can we work 
honestly with the data to promote social justice and human rights, 
which together comprise the foundation of public health.”  
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  Case 3. Engendering Global Health Statistics: Enormous Gaps in Data Continue 
to Exist (Hedman et al., 1996; DESA, 2006; Lin et al., 2007; Jara, 2007).   

  Why gender 
statistics 
matter, 
including for 
health  

  Hedman B, Perucci F, Sundström P.   Engendering Statistics: A Tool 
for Change  . Stockholm, Sweden: Statistics Sweden, 1996. 
(Hedman et al., 1996)  
 p. 9: “Statistics and indicators on the situation of women and men in all 
spheres of society are an important tool in promoting equality. Gender 
statistics have an essential role in the elimination of stereotypes, in the 
formulation of policies and in monitoring progress towards full equality. 
The production of adequate gender statistics concerns the entire offi cial 
statistical system as well as different statistical sources and fi elds. It also 
implies the development and improvement of concepts, defi nitions, 
classifi cations and methods.” (italics in original) 

 Smith MK. Enhancing gender equity in health programmes: 
monitoring and evaluation.     Gender Development   2001; 
9:95–105. (Smith, 2001) 
p. 95: “Over the past ten years there has been increasing international 
recognition of the vital role to be played by investment in health care in 
the poverty-reduction strategies supported by governments and interna-
tional donors. Parallel to this, there has been a growing debate at national 
level on the need for gender analysis in mainstream health programming 
and policy. Previously, concern for women’s and  gender issues was con-
fi ned to a narrow focus on women’s reproductive role, and hence on 
mother-and-child services, rather than taking account of women’s needs, 
caring roles, and access and utilisation of health services. Gender-sensi-
tive monitoring and evaluation is an essential component of this new 
agenda. It is a key principle in gender work to question any assumptions 
that a particular project or programme reaches all members of a com-
munity and has a similar impact on all of them.”  

  Extent of 
missing data: 
1996 and 
2006  …  

 Hedman B, Perucci F, Sundström P.   Engendering Statistics: A Tool 
for Change  . Stockholm, Sweden: Statistics Sweden, 1996. 
(Hedman et al., 1996) 
 p. 77: “The following is a list of topics where data [stratifi ed by 
gender] are particularly scarce.” (NB: health outcomes are put in 
 bold ; the rest are all social determinants of health.)  

       •   Male fertility  
    •    Household 

composition 
and structure  

    •    Diseases and 
causes of 
death     

  •      Internal and 
international 
migration 

       •   School 
dropout rates  

    •    Educational 
achievement  

    •    Fields of 
higher 
education  

    •   Access to 
credit  

    •   Access to land     
  •    Informal 

sector 

       •     Subsistence 
agriculture  

    •   Unpaid 
work  

    •   Time use  
    •     Individual 

and 
household 
income  

    •    Income 
control     

  •     Poverty 

       •    Violence 
against 
women/
domestic 
violence  

    •     Economic 
decision 
making  

    •      Decision 
making at the 
local level  

    •      Decision 
making in the 
household  

    •     Resources 
allocation 
within the 
household      
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      and still missing data 10 years later  …   
      Department of Economic and Social Affairs, Statistics Division. 
The World’s Women 2005: Progress in Statistics. New York: United 
Nations, 2006. (DESA, 2006)   
    pp. 21–22: ‘In the period 1995–2003, even basic statistical data such 
as the number of deaths of women and men and girls and boys are 
not being reported for many countries or areas. More than a third of 
the 204 countries or areas examined did not report the number of 
deaths by sex even once for the period 1995 to 2003. About half did 
not report deaths by cause, sex and age at least once in the same 
period …  The region with the lowest proportion of countries or areas 
reporting deaths by sex is Africa. Only 18 out of 55 countries or areas, 
comprising 35 per cent of the region’s population, reported national 
data on deaths by sex at least once in the period 1995–2003. In Asia, 
33 countries or areas, representing 55 per cent of the region’s popu-
lation, and in Oceania 7 countries or areas, representing 76 per cent 
of the region’s population, reported deaths by sex Deaths by sex and 
age are reported by most countries or areas in North America, South 
America and Europe..’  
  pp. 22–23: ‘According to the Beijing Platform for Action, son prefer-
ence is one factor that contributes to differential mortality by sex. 
As a result, in some countries it is estimated that men outnumber 
women by 5 in every 100. A preference for sons remains deeply 
rooted in many societies and girls may have less access to nutrition, 
preventive care (such as immunization) and health care. Data on 
infant deaths by sex are needed to see where excess mortality among 
girls exists so that it can be addressed and eliminated. While total 
infant deaths were reported by 143 countries or areas in the period 
1995–2003, fewer — 114, representing 40 per cent of the world pop-
ulation — reported infant deaths by sex. The pattern of low reporting 
in Africa and Asia and high reporting in the other geographic regions, 
as seen with reporting deaths by sex, also prevails for infant deaths.’
    p. 27: ‘In general, countries fall into one of two groups: either they 
have a strong statistical capacity and have been able to report mor-
tality data almost every year by sex, age and cause; or their reporting 
capacity is very limited and has not improved since 1975. Moreover, 
there is a clear association between the national reporting of mortal-
ity data by sex and age and the level of development. This is, at least 
partially, a consequence of the lack of well-functioning civil registra-
tion systems that record births and deaths in the less developed 
regions. However, there have been some notable improvements. 
There has been better reporting of deaths caused by HIV/AIDS. In 
addition, the implementation of international programmes such as 
Multiple Indicator Cluster Surveys and Demographic and Health Sur-
veys have contributed to a wider availability of national data on some 
aspects of mortality, morbidity and disability.’  

    Lin V, Gruszin S, Ellickson C, Glover J, Silburn K, Wilson G, Poljski 
C. Comparative evaluation of indicators for gender equity and 
health.  Int J Public Health  2007; 52:S19–S26. (Lin et al., 2007)  



 

Epidemiologic Theory Counts  285

p. S19: ‘Methods: A comprehensive health information framework 
was developed on a generic framework by the ISO (2001) to use for 
the analysis of gender equity within mainstream health systems. 
        A sample of 1 095 indicators used by key international organizations 
were mapped to this framework and assessed for technical quality 
and gender sensitivity.’  
    p. S21–22: ‘ — most routine indicators, including basic health indica-
tors such as infant mortality, were not reported disaggregated by sex 
or age, nor with a comparator or over time; although sex disaggre-
gations were reported in indicators on life expectancy, education, 
workforce, and democracy;  
—     there were few age-disaggregated indicators and none that were 
disaggregated for ethnicity or socioeconomic groups;  
—     most sex-specifi c indicators described women, and were age-lim-
ited to women of reproductive age, or described reproductive 
outcomes (e. g. deliveries, births), while indicators on the health 
problems of females out of reproductive age (e. g., older women, 
girls) or pertaining to non-reproductive states (e. g., mental health) 
were largely missing.  
—     indicators with comparators compared females to males (i.e. used 
the male as the norm), and most were found in only six topics 
(including literacy, education, employment); and  
—     few indicators included a time element that would allow the 
assessment of change over time.  

  Case 
examples: 
burn statistics  

  Smith MK. Enhancing gender equity in health programmes: 
monitoring and evaluation.   Gender Development   2001; 9:
95–105. (Smith, 2001)  
 pp. 98–99: “A gender-sensitive monitoring exercise focusing on the 
Assuit Burns Centre, a health project in Upper Egypt, provided an in-
depth understanding of the gender dimensions of burns in a poor rural 
area of Upper Egypt, revealing women’s particular vulnerability to 
burns, and their lack of access to health services …  A gender analysis of 
burns in Upper Egypt tells us that it is usually women who are affected 
by burns, while they are performing their domestic tasks of cooking 
and baking …  Although the physical complications of burns, such as 
disfi gurement and disability, are the same for women and men, the 
social complications are different. Disfi gured women have to face many 
prejudices which affect their social lives. For example, unmarried 
women who are burned may never get married, and may live almost 
as outcasts from society, which demands conformity to gendered 
expectations of female beauty and capacity for physical work.”  

 Case 4. New Approaches for Visualizing Between and Within Country Health 
Inequities and Their Social Determinants (Worldmapper, 2008; Gapminder, 
2008)  

  Maps:    Chapter 1, Figures 1–4a through 1–4h:  Maps from the “World-
mapper” project (Worldmapper, 2008). 
Using available sociodemographic and health data in a novel way, 
whereby each territory is sized in relation to the variable depicted, 
these maps from the “Worldmapper” project, premised on a social 
determinants of health analysis, are intended to give new insights
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into–and spur action to address–global inequalities in health. Although 
these maps cannot, by themselves, answer the question “why” the 
observed inequities exist, the point here is the theoretical perspective 
used to create and juxtapose these maps in the fi rst place–precisely 
so as to galvanize this very question of “why.” As stated by
 Danny Dorling (b. 1967), one of the team members who produced 
these maps (Dorling, 2007): 

“Drawing maps is one way to engage more of our imagination to 
help understand the extent and arrangement of world inequalities 
in health …   what I think matters most are the new ways of think-
ing that we foster as we redraw the images of the human anatomy 
of our planet in these ways. What do we need to be able to see–so 
that we can act?”  

 Graphs:   Figures 1–5 through 1–6  in  Chapter 1 : Graphs from the “Gap-
minder” project (Gapminder, 2008) 
 Likewise animated by a social epidemiologic orientation, these 
graphs from the “Gapminder” project, developed by Hans Rosling 
(b. 1948), offer still another new way to present data on global 
health inequities. Intended to promote  “sustainable global devel-
opment and achievement of the United Nations Millennium 
Development Goals”  (Gapminder, 2008), the fi gures’ stark depic-
tions of the variable magnitudes of health inequities, within and 
between countries, at similar and different per capita income levels, 
and also over time, underscores both the variability in the magnitude 
of health inequities–and nothing inevitable about their size. The 
“why” questions prompted by data display refl ect a theoretical ori-
entation engaged with the social determinants of health and attuned 
to both historical and geographical contingency. Or, as stated by 
Rosling (Barone, 2007): 

 “Most people know only two types of countries, Western and 
third world, whereas I know 200 types of countries. I know each 
country’s gross national product, educational level, child mortal-
ity, main export products, and so on. We have a continuum of life 
conditions in the world …  We want to know: How can we better 
measure and communicate the conditions of the poorest 1 to 
2 billion people in the world? …  There is a tsunami every month 
that could be cured by penicillin, for which there are no images 
and no reporting … ”  
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    Textbox 8–6.     The Difference Epidemiologic Theory Can Make: Etiology —
 Racial Discrimination as a Societal Determinant of Health 
Inequities, Identifi ed Using Social Epidemiologic Theories but 
Ignored by Biomedical and Lifestyle Approaches       

   A Personal Refl ection on the Rapid Growth of Epidemiologic Research on 
Discrimination and Health Since the 1980s — and the Work that Lies Ahead:   

 When I fi rst began conducting epidemiologic research in the latter part of the 1980s 
and early 1990s on discrimination as a determinant of health inequities (Krieger, 
  1990  ; Krieger et al.,   1993  ; Krieger & Sidney, 1996: Krieger, 2003) there were virtually 
no epidemiologic studies on this topic; what little research existed chiefl y was in the 
psychology literature and usually not population-based. Enabling me to identify and 
start to address this important gap in the epidemiologic literature was the social pro-
duction of disease framework ( see   Chapter 6 ); I soon found, however, that it gave 
insuffi cient guidance for thinking through how social inequalities become biologically 
expressed needed, a realization that spurred my work on developing ecosocial theory 
(Krieger,   1994  )( see   Chapter 7 ). 

 In 1999, I published the fi rst major epidemiologic review article on discrimination 
and health (Krieger, 1999), in which I used ecosocial theory to delineate fi ve major 
pathways by which discrimination could harm health:  (1)  economic and social depri-
vation;  (2)  toxic substances and hazardous conditions; (3) socially infl icted trauma; 
 (4)  targeted marketing of harmful products; and  (5)  inadequate or degrading medical 
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     Figure 8–2.    Pathways by which racial discrimination can harm health: an ecosocial perspective. 
(Krieger, 1999/2000; Krieger,   2010a  )    
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care — to which I have now added:  (6)  degradation of ecosystems, including as linked 
to systematic alienation of Indigenous populations from their lands and correspond-
ing traditional economies ( see  below, and also as discussed in  Chapter 7 ) (Krieger, 
1999; Krieger,   2003c  ; Krieger,   2009  ; Krieger,   2010a  ). For this review, I was able to 
identify 21 population-based studies that explicitly tested hypotheses about associa-
tions between self-reported experiences of discrimination and health. Among these 
21 investigations (3 of which addressed multiple types of discrimination), 15 focused 
on racial discrimination (the fi rst published in 1984), 3 on gender discrimination (the 
fi rst published in 1990), 4 on discrimination based on sexual orientation (the fi rst 
published in 1994), and 1 on discrimination based on disability status (published in 
1998); the range of health outcomes investigated spanned from somatic health to 
mental health to health behaviors. 

 Refl ecting, in part, the growing infl uence of social epidemiologic frameworks in the 
fi eld since the early 1990s, the pace of epidemiologic research on the health impacts 
of discrimination has quickened enormously. To date, much of the work has remained 
focused on racial discrimination and health, with the number of articles quickly rising, 
as evidenced by three recently published epidemiologic review articles: one published 
in 2003 included 53 studies, of which more than half (24) were published during 
or after 2000 (Williams et al.,   2003  ), one published in 2006 included 138 studies 
published up through 2004 (Paradies,   2006  ), and a third published in 2009 included 
115 articles that were indexed in PubMed between 2005 and 2007 alone (Williams & 
Mohammed,   2009  ). Initially, studies examining links between racial/ethnic discrimi-
nation and health were conducted almost exclusively in the United States; the research 
now, however, is starting to become global in scope, with studies now also 
conducted in Latin American and European countries, and also South Africa, 
New Zealand, and Australia (Krieger, 1999; Williams et al.,   2003  ; Paradies,   2006  ; 
Williams & Mohammed,   2009  ). 

 Increasing interest in epidemiologic research on racial discrimination and health has 
also led to the development and refi nement of methods to study racial discrimination 
at multiple levels (e.g., self-reported by individuals, in relation to residential racial 
segregation, in relation to health-care system factors, and at the government policy 
level), both across the life-course and transgenerationally. As discussed in the above 
four review articles (Krieger, 1999; Williams et al.,   2003  ; Paradies,   2006  ; Williams & 
Mohammed,   2009  ), a 2004 National Research Council report focused on methods 
for measuring racial discrimination (National Research Council,   2004  ) and other 
recent review articles (Kressin et al.,   2008  ; Pager & Sheperd,   2008  ; Pachter & Garcia, 
  2009  ), researchers currently employ a variety of methods and instruments (some 
validated, many not) to measure diverse aspects and levels of racial discrimination. 
Addressing current controversies about how epidemiologic research can best mea-
sure discrimination — at the individual, institutional, and societal levels — will require 
creative and critical empirical research; investigations tackling these challenges is 
clearly underway (Williams & Mohammed,   2009  ; Kressin et al.,   2008  ; Carney et al., 
  2010  , Sharrif-Marco et al., 2009; Krieger et al.,   2010  ). 

 Overall, epidemiologic research on discrimination and health, although perhaps no 
longer in its infancy (Krieger, 1999; Krieger,   2003c  ), is still very young, both concep-
tually and methodologically. The extant literature is thus not surprisingly full of 
inconsistent results and only just beginning to yield some robust fi ndings that hold for 
specifi ed outcomes across different studies. A safe prediction is that there will con-
tinue to be rapid and increasingly global growth in epidemiologic research engaged 
with the conceptual, methodologic, and substantive challenges of investigating 
the health consequences of diverse types of discrimination, singly and combined  
 (Krieger,   2010a).     
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    Textbox 8–7.     The Difference Epidemiologic Theory Can Make: Action —
 Contrasts Between Priorities Based on Research Guided by 
Individually Oriented Biomedical and Lifestyle Approaches 
Versus Social Epidemiologic Frameworks    

 (a)     “10 Tips for Better Health” — a Satirical Contrast Between Recommenda-
tions Based on a Biomedical and Lifestyle Approach Versus a Social 
Determinants of Health Approach  

  Chief Medical Offi cer’s Top Ten 
Tips for Health — United Kingdom 
(1999)  (Donaldson, 1999) 

  Alternative Tips — Townsend Center for 
International Poverty Research (1999)  
(Gordon, 1999)  

       1)  Don’t smoke. If you can, stop. 
If you can’t, cut down.  

    2)  Follow a balanced diet with 
plenty of fruit and vegetables.  

    3)  Keep physically active.  
    4)  Manage stress by, for example, 

talking things through and 
making time to relax.  

    5)  If you drink alcohol, do so in 
moderation.  

    6)  Cover up in the sun, and 
protect children from sunburn.  

    7)  Practise safer sex.  
    8)  Take up cancer screening 

opportunities.     
    9)  Be safe on the roads: follow 

the Highway Code.  
   10)  Learn the First Aid ABC–air-

ways, breathing and 
circulation.  

       1)  Don’t be poor. If you are poor, try 
not to be poor for too long.  

    2)  Don’t live in a deprived area. If you 
do, move.  

    3)  Don’t be disabled or have a 
disabled child.  

    4)  Don’t work in a stressful low-paid 
manual job.  

    5)  Don’t live in damp, low quality 
housing or be homeless.  

    6)  Be able to afford to pay for social 
activities and annual holidays.  

    7)  Don’t be a lone parent.  
    8)  Claim all benefi ts to which you are 

entitled.     
    9)  Be able to afford to own a car.  
   10)  Use education as an opportunity to 

improve your socio-economic 
position.   

 (b)     Experts “10 Steps to Health Inequalities” Developed for the United King-
dom’s 1998  Independent Inquiry into Inequalities in Health  (the “Acheson 
Report”) (Independent Inquiry, 1998),   Refl ecting the Dominance of Indi-
vidual-Level Biomedical and Lifestyle Studies) — and a Social Epidemiologic 
Critique   

  Laurance J. Experts’ 10 steps to 
health equality.  The Independent , 
November 12, 1998.  (Laurance, 
1998) 

  Davey Smith G, Ebrahim S, Frankel S. 
How policy informs the evidence: “evi-
dence based” thinking can lead to 
debased policy making.  BMJ  2001; 
322:184–185.  (Davey Smith et al., 2001)  

 “The 10 best ways of closing the 
health gap between the rich and the 
poor, highlighted as a priority by min-
isters, have been drawn up by an 
expert committee …  The expert group 
that drew up the list included the edi-
tors of Britain’s two leading medical 
journals, the Lancet and the British 
Medical Journal, who assessed a range 

 Who would not want health policy to be 
based on evidence? “Evidence based 
medicine” and “evidence based policy” 
have such reassuring and self-evidently 
desirable qualities that it may seem con-
trary to question their legitimacy in 
relation to reducing health inequalities. 
However, these terms are now so famil-
iar that it is easy to forget the important   
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of studies on health inequalities and 
ranked the measures they recom-
mended according to their chances of 
success …  Dr Smith [editor of BMJ] 
said the group’s recommendations 
could be criticized for concentrating 
on relatively small, medical interven-
tions–rather than macro changes, 
such as adjustments to the tax and 
benefi t system — but that was where 
the evidence was strongest.”

    1  Nicotine gum and patches free 
on the NHS. They double the 
chances of stopping smoking.  

    2  Pre-school education and child 
care. Strong evidence that it 
improves long-term prospects 
for children.  

    3  Fluoridation of drinking water. 
Cuts tooth decay.  

    4  Accident prevention — e.g., fi t 
cars with soft bumpers. Acci-
dents are the principal cause of 
deaths among young people.  

    5  Drugs education in schools. Pre-
vents pupils becoming hooked.  

    6  Support around childbirth to 
promote breastfeeding and 
mental health. Good evidence 
of long-term benefi ts.  

    7  Improved access to NHS for 
ethnic minorities — e.g., by 
appointing link workers.  

    8  Adding folate to fl our. Prevents 
spina bifi da in babies; early evi-
dence suggests it may prevent 
heart disease and Alzheimer’s.  

       9  Free school milk.  
   10  Free smoke alarms. Good 

evidence they save lives.      

question about what sort of data pro-
vide appropriate evidence for particular 
types of decisions. The sort of evidence 
gathered on the benefi ts of interventions 
aimed at individuals may not help in 
guiding policies directed towards reduc-
ing health inequalities …  .
 The task of the Acheson inquiry was to 
make recommendations that would 
reduce inequalities in health, not merely 
have a positive overall health benefi t. For 
most of the evaluation group’s sug-
gested interventions there are no high 
quality controlled studies showing that 
they would reduce health inequalities …  
 …  Despite occasional rhetorical interest 
in wider determinants of health, evi-
dence based assessments are largely 
restricted to individualized interventions. 
The  Cochrane Library  is unlikely ever to 
contain systematic reviews or trials of 
the effects of redistributive national fi scal 
policies, or of economic investment 
leading to reductions in unemployment, 
on health.
 The insidious nature of this mismatch 
between evidence and policy is high-
lighted by the fact that the evaluation 
group is, as one would expect of such 
informed commentators, aware of the 
problem, while implicitly ignoring it. 
One of the evaluation group stated 
when launching the ‘10 steps to health 
equity,’ ‘Our recommendations are quite 
medical because are the sort that tend 
to have evidence behind them.’”  

 (c)     New Twenty-First Century Examples of National Policies and Global Rec-
ommendations for Improving Population Health and Promoting Health 
Equity: Moving Beyond a Biomedical and Lifestyle Approach to One 
Informed by Social Epidemiologic Frameworks   

 Sweden’s new Public Health Policy 
(2003) 

 WHO Commission on the 
  Social Determinants of Health (2008)   

 Conceptual approach: 
 Swedish National Institute of Public 
Health.  Sweden’s New Public Health 
Policy: National Public Health Objec-
tives for Sweden . Revised edition: 
2003. (Swedish NIPH, 2003) 

 Conceptual statement: 
 WHO Commission on Social Determi-
nants of Health. Closing the Gap in a 
Generation: Health Equity Through Action 
on the Social Determinants of Health. Final 
report of the Commission on Social Deter-
minants of Health. (WHO CSDH, 2008) 
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 pp. 5–6: “During the post-Second 
World War decades, the nature of 
health issues became increasingly 
more medical and professional. The 
discovery of new drugs and other irre-
futable medical progress laid the 
foundations for a strong belief in the 
ability of doctors and the health ser-
vice to solve all the major health 
problems. Health policy became 
increasingly synonymous with medi-
cal care policy, with the debates 
centering on how we should fi nance 
and recruit personnel to an ever-
swelling hospital sector. Preventive 
health care tended increasingly to 
take a back seat. 
 Public health work began to regain a 
stronger position during the 1980s. 
The spread of AIDS dealt a deathblow 
to the belief in the health service’s 
ability to overcome major health 
problems and instead, many people 
began to question whether growing 
medical costs really did lead to an 
improvement in public health. The 
realization that there were large and 
growing class differences even in 
Swedish society also helped bring 
about a rethink in health policy …  
  …  Whereas objectives had previously 
been based on diseases or health 
problems, health determinants were 
now chosen instead. Health determi-
nants are factors in society or in our 
living conditions that contribute to 
good or bad health …  . 
 The benefi t of using determinants as a 
basis is that the objectives will then be 
accessible for political decisions and 
can be infl uenced by certain types of 
societal measures. If we set objectives 
in terms of disease, e.g., to reduce the 
number of heart attacks, they do not 
provide any guidance as to what  mea-
sures may be effective for achieving 
them …  Using health determinants as 
the basis means the vast majority of 
public health work must take place 
outside the medical care service. Most 
of the factors that impact health are 
to be found outside the spheres of 
medical competence and knowledge.

 p. viii: “ … The poorest of the poor have 
high levels of illness and premature mor-
tality. But poor health is not confi ned to 
those worst off. In countries at all levels 
of income, health and illness follow a 
social gradient: the lower the socioeco-
nomic position, the worse the health. 
 It does not have to be this way and it is 
not right that it should be like this. Where 
systematic differences in health are 
judged to be avoidable by reasonable 
action they are, quite simply, unfair. It is 
this that we label health inequity. Put-
ting right these inequities–the huge and 
remediable differences in health between 
and within countries–is a matter of social 
justice. Reducing health inequities is, for 
the Commission on Social Determinants 
of Health (hereafter, the Commission), 
an ethical imperative. Social injustice is 
killing people on a grand scale.” 
p. 1: “The Commission takes a holistic 
view of social determinants of health. 
The poor health of the poor, the social 
gradient in health within countries, and 
the marked health inequities between 
countries are caused by the unequal dis-
tribution of power, income, goods,  and 
services, globally and nationally, the con-
sequent unfairness in the immediate, 
visible circumstances of peoples lives–
their access to health care, schools, and 
education, their conditions of work and 
leisure, their homes, communities, towns, 
or cities–and their chance of leading a 
fl ourishing life. This unequal distribution 
of health-damaging experiences is not in 
any sense a ‘natural’ phenomenon but is 
the result of a toxic combination of poor 
social policies, and programmes, unfair 
economic arrangements,  and bad poli-
tics. Together, the structural determinants 
and conditions of daily life constitute the 
social determinants of health and are 
responsible for a major part of health ineq-
uities between and within countries…
… Our core concerns with health equity 
must be part of the global community 
balancing the needs of social and eco-
nomic development of the whole global 
population, health equity, and the 
urgency of dealing with climate change.”
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  When it comes to infl uencing unem-
ployment fi gures, social security, 
housing segregation and alcohol 
habits, decisions taken in municipal 
assemblies and other democratic 
bodies play a much more important 
role than efforts made in the medical 
care sector …  
  …  The overarching aim is to create the 
conditions for good health on equal 
terms for the entire population.” 

         

 Policy   Recommendations   

     p. 6: “Eleven general objectives for 
public health work”  

    1.  Participation and infl uence in 
society     

    2.  Economic and social security  
    3.  Secure and favorable conditions 

during childhood and adoles-
cence  

    4.  Healthier working life  
    5.  Healthy and safe environments 

and products  
    6.  Health and medical care that 

more actively promotes good 
health  

    7.  Effective protection against 
communicable diseases  

    8.  Safe sexuality and good repro-
ductive health  

    9.  Increased physical activity  
   10.  Good eating habits and safe 

food  
      11.  Reduced use of tobacco and 

alcohol, a society free from illicit 
drugs and doping and a reduc-
tion in the harmful effects of 
excessive gambling      

 p. 7: “The fi rst six objectives relate to 
what are normally considered to be 
structural factors, i.e., conditions in 
society and our surroundings that can 
be infl uenced primarily by moulding 
public opinion and by taking political 
decisions on different levels. The last 
fi ve objectives concern lifestyles which 
an individual can infl uence him/her-
self, but where the social  environment 
normally plays a very important 
part.”

 p. 2: “The Commission’s overarching rec-
ommendations”    

       1. Improve Daily Living Conditions.
   2.  Tackle the Inequitable Distribution 

of Power, Money, and Resources.  
 3.  Measure and Understand the Prob-

lem and Assess the Impact of 
Action        

 Components: 
 pp. 3–9: Improve Daily Living Conditions    

   -  “Equity from the start”  
   -  “Healthy places healthy people”  
   -   “Fair employment and decent 

work”  
   -   “Social protection across the life-

course”  
   -  “Universal health care”     

 pp. 10–19: Tackle the Inequitable Distri-
bution of Power, Money, and Resources    

   -  “Health equity in all policies, sys-
tems, and programmes”  
   -  “Fair fi nancing”  
   -  “Market responsibility”  
   -  “Gender equity”  
   -  “Political empowerment — inclusion 
and voice”  
   -  “Good global governance”     

 pp. 20 – 21: “Measure and Understand 
the Problem and Assess the Impact of 
Action”    

   -  “The social determinants of health: 
monitoring, research, and training”     
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   Perspectives that need to be incorpo-
rated: 
 pp. 20–21: “a gender perspective on 
public health” 
 pp. 21–22: “a lifetime perspective on 
public health” 
 pp. 22–23: “Swedish public health in 
international perspective”  

  p. 22: Actors — “The role of governments 
through public sector action is funda-
mental to health equity. But the role is 
not government’s alone. Rather it is 
through the democratic   processes of civil 
society participation and public policy-
making, supported at the regional and 
global levels, backed by the research on 
what works for health equity, and with 
the collaboration of private actors, that 
real action for health equity is possible.” 

 Implications for the epidemiologic 
research agenda: 
 p. 6: “It is important to clarify how a 
determinant impacts health. There is 
a relationship between greater eco-
nomic inequality and poorer public 
health, but the mechanisms behind 
this relationship have not been par-
ticularly well clarifi ed. This means in 
turn that the public health argument 
does not carry quite so much weight 
in the public debate as for example 
economic arguments do. Formulating 
public health objectives in terms of 
health determinants requires public 
health work to be very much knowl-
edge-based.” 

 p. 20: “The majority of the research 
carried out in the health sector is basic 
medical research or research into dis-
ease, disease processes and their 
treatment. A vast amount of this 
research is fi nanced by the pharma-
ceutical industry or by other economic 
interests associated with the medical 
care sector. 
Research into preventive measures is 
performed to a substantially less 
extent and there is hardly any research 
at all into the social mechanisms of ill 
health. The latter constitutes just a 
small percentage of the total research 
performed.
Research policy refl ects both an over-
confi dence in the medical care 
services’ ability to solve fundamental 
health problems and the strong eco-
nomic interests that exist in the fi eld 
of medical treatment. An individual 

 Implications for the epidemiologic research 
agenda: 
pp. 178–179: “The underlying causes of 
health inequity need to be understood, 
and evidence is needed on what types of 
interventions work best to reduce the 
problem. The evidence base needs 
strengthening in several respects. First, 
most health research (funding) remains 
overwhelming biomedically focused, 
whereas the largest health improvements 
arguably come from improvements in 
the social determinants of health. More 
interdisciplinary and multidisciplinary 
research on the social determinants of 
health is needed …  Moreover, evidence 
on the social determinants of health
can be context dependent. Responses to 
inequities will refl ect a wide range of fac-
tors, including the culture and history of 
a society. Understanding the impact that 
context has on health inequities and the 
effectiveness of interventions requires a 
rich evidence base that includes both 
qualitative and quantitative data. Evi-
dence needs to be judged on fi tness for 
purpose — that is, does it convincingly 
answer the question asked–rather than 
on the basis of strict traditional hierar-
chies of evidence.”
    p. 196: “Some of the overarching 
research needs that have emerged from 
the work of the Commission are: 

1.    The determinants of health in addi-
tion to the determinants of average 
population health:

-   understanding reasons for the rela-
tionship between social stratifi cation 
and health outcomes;
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   and often deep-rooted biological 
approach dominates within the fi eld 
of medicine, resulting in socially deter-
mined health discrepancies being 
studied relatively seldom or in many 
cases being ignored completely. 
 There is a substantial need for long-
term competence building and 
research into the social causes of 
health and ill-health. Concerning 
basically all the social determinants of 
health, there is a need for research 
into the modes of action and the effi -
cacy of various health policy strategies. 
Effective knowledge-based preventive 
measures need to be systematically 
developed. 
 In partnership with the Swedish 
Council for Working Life and Social 
Research, the Institute of Public Health 
has been instructed to analyse the 
Swedish public health research and 
propose improvements.” 

        -  understanding the interaction between 
aspects of stratifi cation (for example, 
gender, ethnicity, and income) and 
health inequities; 
-    quantifying the impact of supra-
national political, economic and social 
systems on health and health inequities 
within and between countries. 
 2.   Interventions, global to local, to 
address the social determinants of health 
and health equity …  
 3.   Policy analysis …  
 4.   Monitoring and measurement: 
 -   developing new methodologies for 
measuring and monitoring health ineq-
uities, and for assessing the impact of 
population-level interventions.”  

 For updates on the policy and additional 
background on its context, see: 
 (a)   Swedish National Institute of 
Public Health. Public health policy–11 
objectives. Updated March 12, 2009. 
(Swedish NHIP, 2009) 
 (b)   Sundin J, Willner W. Social Change 
and Health in Sweden: 250 Years of 
Politics and Practice. (2007) (Swedish 
NHIP, 2007) 
 (c)   Wall S, Persson G, Weinehall L. 
Public health in Sweden: facts, visions 
and lessons. (2003) (Wall et al., 
2003) 

 For updates and commentaries on the 
WHO CSDH fi nal report, see: 
 (a)   World Health Organization Execu-
tive Board Resolution: “Reducing health 
inequities through action on the social 
determinants of health” (EB124.46) 
(WHO, 2009) 
 (b)   The Wellcome Trust Centre for the 
History of Medicine at UCL: “The World 
Health Organization and the social 
determinants of health: assessing theory, 
policy and practice” (Wellcome Trust, 
2008)  

 For epidemiologists — and others — to know the history of our fi eld and its theories of 
disease distribution is vital. Such knowledge can help us avoid errors, spark new ideas, and 
enable us to be as critical conceptually as we are methodologically of the studies that com-
prise the substantive contributions of our fi eld. At issue are not only the questions asked 
and interpretations offered but also those ignored. By making conscious use of epidemio-
logic theory and having informed debates over the different theoretical perspectives at play, 
we stand a better of chance of producing epidemiologic knowledge truly useful for prevent-
ing disease, promoting health equity and improving the public’s health. If epidemics are 
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that which befall the people, it is our professional obligation to do the best work we can, 
with the clearest thinking possible, to identify what will allow the people to stand once 
again. Our commitment to the people’s health — and to explaining the people’s health — 
demands no less. Embracing, extending, debating, and improving epidemiologic theory is 
one very good place to start.                               
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