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Preface

Adolescence and Puberty is the third volume in the Kinsey Institute Se-
ries. In each volume, researchers from a wide range of academic disci-
plines draw on their own data and on the viewpoints of their own area
of expertise to address the central issues in a specific arena of dis-
course. The chapters for each volume were written after the contribu-
tors participated in a Kinsey Symposium on the topic. As a result, they
reflect the diverse perspectives that emerge during sustained discus-
sions among colleagues from many different fields. The editors of each
volume provided an introduction based on the full range of discussions
at the Symposium and the contents of the final contributions. This
overview highlights the central themes and research findings of the
volume as well as major issues for future consideration.

We would like to acknowledge the support of Indiana University.
Special thanks go to Stephanie Sanders, Mary Ziemba-Davis, Kathryn
Fisher, Sandra Ham, Elizabeth Roberge, Janet Rowland, Terry Sare,
J. Susan Straub, and the other members of The Kinsey Institute staff
for their assistance in planning and conducting the Third Kinsey Sym-
posium and for helping to prepare this book. We also thank Joan Bos-
sert and Louise Chang at Oxford University Press.

Bloomington, Ind. J.B.
May 1990 J.M.R.



This page intentionally left blank



Contents

Introduction, 3
John Bancroft

I Interaction of Biological and Environmental Factors in
Puberty and Adolescence

. Factors Controlling the Onset of Puberty in Primates, 9

Judy L. Cameron

. The Onset of Human Puberty: Biological and Environmental
Factors, 29

Nancy |. Hopwood, Robert P. Kelch, Paula M. Hale, Tarina M.
Mendes, Carol M. Foster, and Inese Z. Beitins

. Biological and Social Influences on the Endocrinology of Puberty:
Some Additional Considerations, 50

Stephanie A. Sanders and June M. Reinisch

. A Comparative Primate Perspective on Adolescence, 63
Leonard A. Rosenblum

. Hormonal and Social Determinants of Adolescent Sexual
Initiation, 70

]. Richard Udry

. Hormones and Behavior at Puberty, 88

Editha D. Nottelmann, Gale Inoff-Germain, Elizabeth |. Susman, and
George P. Chrousos

. Changing Patterns of Psychiatric Disorders

During Adolescence, 124

Michael Rutter

. Mood Changes During Adolescence, 146
Robert T. Rubin



II

10.

11.

12.

13.

14.

15.

16.

Contents
Social and Cultural Aspects of Adolescent Sexuality
. Emerging and Submerging Adolescent Sexuality: Culture and
Sexual Orientation, 157
Mary E. Hotvedt
Social Support and Pressure and Their Impact
on Sexual Behavior, 173
Jan E. Trost
Changing Influences on Adolescent Sexuality over the Past Forty
Years, 182
Gail Elizabeth Wyatt
The Impact of Sociocultural Influences on Adolescent Sexual
Development: Further Considerations, 207
John Bancroft
Trends in Adolescent Sexual Activity, Contraception, and
Pregnancy in the United States, 217
Sandra L. Hofferth

Cultural Influences on Adolescents’ Reproductive Behavior, 234
Jacqueline Darroch Forrest

Legal and Social Dilemmas of Adolescent Sexuality, 254

Hyman Rodman

Comment, 266
Harriet F. Pilpel

Adolescence and Puberty: An Overview, 269
D. Malcolm Potts

Author Index, 281
Subject Index, 292



Contributors

John Bancroft, M.D.

Clinical Consultant

Reproductive Biology Unit

MRC Centre for Reproductive
Biology

Edinburgh, Scotland

Inese Z. Beitins, M.D.

Division of Pediatric
Endocrinology

University of Michigan Medical
Center

Ann Arbor, Michigan

Judy L. Cameron, Ph.D.

University of Pittsburgh

Western Psychiatric Institute and
Clinic

Pittsburgh, Pennsylvania

George P. Chrousos, M.D.

Developmental Endocrinology
Branch

National Institute for Child
Health and Human Services

Bethesda, Maryland

Jacqueline Darroch Forrest, Ph.D.

Director of Research
The Alan Guttmacher Institute
New York, New York

Carol M. Foster, M.D.

Division of Pediatric
Endocrinology

University of Michigan Medical
Center

Ann Arbor, Michigan

Paula M. Hale, M.D.

Division of Pediatric
Endocrinology

University of Michigan Medical
Center

Ann Arbor, Michigan

Sandra L. Hofferth, Ph.D.
Senior Research Associate
The Urban Institute
Washington, D.C.

Nancy J. Hopwood, M.D.

Professor of Pediatrics

University of Michigan Medical
School

Ann Arbor, Michigan

Mary E. Hotvedt, Ph.D.

Counseling, Research &
Consultation Associate

Department of Family and
Community Medicine

University of Arizona Health
Science Center

El Dorado Psychological
Associates

Tucson, Arizona

Gale Inoff-Germain

Laboratory of Developmental
Psychology

National Institutes of Mental
Health

Bethesda, Maryland



xii

Robert P. Kelch, M.D.

Division of Pediatric
Endocrinology

University of Michigan Medical
Center

Ann Arbor, Michigan

Tarina M. Mendes, M.D.

Division of Pediatric
Endocrinology

University of Michigan Medical
Center

Ann Arbor, Michigan

Editha D. Nottelmann, Ph.D.

Laboratory of Developmental
Psychology

National Institutes of Mental
Health

Bethesda, Maryland

Harriet F. Pilpel, P.C.
Legal Counsel

Weil, Gotshal & Manges
New York, New York

D. Malcolm Potts, Ph.D.

President

Family Health International

Research Triangle Park, North
Carolina

June M. Reinisch, Ph.D.

Director and Professor

The Kinsey Institute for Research
in Sex, Gender, and
Reproduction

Indiana University

Bloomington, Indiana

Contributors

Hyman Rodman, Ph.D.

Director, Family Research Center

University of North Carolina at
Greensboro

Greensboro, North Carolina

Leonard A. Rosenblum, Ph.D.

Professor, Department of
Psychiatry

State University of New York

Health Sciences Center at
Brooklyn

Brooklyn, New York

Robert T. Rubin, M.D., Ph.D.
Professor of Psychiatry

Division of Biological Psychiatry
Department of Psychiatry
Harbor U.C.L.A. Medical Center
Torrance, California

Michael Rutter, C.B.E., M.D.
Professor of Child Psychiatry
Institute of Psychiatry
London, England

Stephanie A. Sanders, Ph.D.

Assistant Director

The Kinsey Institute for Research
in Sex, Gender, and
Reproduction

Indiana University

Bloomington, Indiana

Elizabeth J. Susman, Ph.D., RN
The Penn State University
State College, Pennsylvania



Contributors

Jan E. Trost, Ph.D.
Professor

Department of Sociology
Uppsala University
Uppsala, Sweden

J. Richard Udry, Ph.D.
Director

Carolina Population Center
University of North Carolina
Chapel Hill, North Carolina

xiii

Gail Elizabeth Wyatt, Ph.D.

Associate Professor

Neuropsychiatric Institute

University of California at Los
Angeles

Los Angeles, California



This page intentionally left blank



ADOLESCENCE AND PUBERTY



This page intentionally left blank



Introduction

John Bancroft

The purpose of The Kinsey Institute Series is to examine issues relating
to sex, gender, and reproduction that require an interdisciplinary ap-
proach. Adolescence is a prime example of such an issue. It is the stage
of development at which the individual is capable of reproduction, re-
organizes and reasserts gender, and displays the early unfolding of the
sexual adult—a time of complex and often obscure interaction between
biological and sociopsychological influences.

The Symposium on Adolescence and Puberty was the third in the
series and took place November 20-23, 1986, at The Kinsey Institute,
Indiana University, Bloomington. There were nineteen scientists rep-
resenting ten different disciplines. The program allowed considerable
time for discussion, which has been taken into account by the authors
in preparing their final manuscripts.

Inevitably, we have sampled only a few of the key issues of adoles-
cence, but they do provide a broad scope. The chapters can be catego-
rized under the following headings:

1. Factors influencing the onset of puberty

2. The interactive effect of hormonal and social influences on the
emergence of adolescent sexuality

3. Emotional changes associated with adolescence

4. Patterns of adolescent sexual behavior in cross-cultural per-
spective

5. Legal aspects of the adolescent role
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I will give a few brief comments about each of the contributions to
help the reader form an overview of the volume.

The control of the onset of puberty still remains a mystery. While
neuroendocrine mechanisms are obviously involved, we are aware of
the extent to which social, psychological, and nutritional factors can
impinge on the process. In a clear introduction to this field, Judy Cam-
eron reviews the relevant evidence from primates. She convinces us
that, although the final pathway depends on an increase in pulsatile
gonadotropin-releasing hormone, the precise mechanisms bringing that
about, whether involving stimulation or reduced inhibition of release,
and under what influences, still remain uncertain. Nancy Hopwood
complements this picture with a rich source of human clinical evi-
dence, which leads us to broadly similar conclusions. In discussing these
two chapters, Stephanie Sanders and June Reinisch introduce another
important dimension to the picture—the longer term developmental
perspective, which starts with early sexual differentiation in the brain
and the influence this has on the subsequent onset of puberty. They
also discuss the role of signals such as pheromones, which in lower
mammals have important functions in regulating ovarian cyclicity and
probably the onset of puberty itself. These three chapters provide an
excellent up-to-date review of this field.

Leonard Rosenblum has provided us with a useful summary of some
of the evidence of interactions between hormonal and nonhormonal
mechanisms in primate adolescent development. A particularly striking
example is the effect of adding adult males and females to a mixed-sex
group of young squirrel monkeys—a dramatic alteration of the peer
group sexual interaction. This chapter is a salutary reminder that, even
when there is clear evidence of hormonal control of sexual behavior,
the expression of that behavior can still be radically affected by envi-
ronmental and social factors.

it is therefore particularly interesting to read Rosenblum'’s contribu-
tion in conjunction with that of Richard Udry. Udry and his colleagues
have completed a remarkable study of boys and girls around the age
of puberty in which the sexual behavior and peer group relationships
were assessed by questionnaire, together with hormonal parameters in
a subgroup of their subjects. Such research is very difficult to carry out,
and the results are striking. The best predictor of sexuality in the study
for boys in early adolescent was the level of circulating free testoster-
one. This appeared to be a direct effect of rising androgen levels on
behavior rather than an indirect effect via physical maturation. The pic-
ture in the girls studied was somewhat different. Whereas there was
some association between androgen levels and sexual interest, their
likelihood of engaging in sexual intercourse appeared to be much more
influenced by the types of friends they had than by their hormone
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levels. These findings, which are sufficiently important to deserve rep-
lication, provide us with clear evidence that social learning has a greater
influence on the sexual development of girls than it does on that of
boys. Such a sex difference could go quite a long way in explaining the
extraordinary discrepancy in the evidence of hormone—sexual behavior
relationships between men and women. For men the evidence is con-
sistent, indicating that androgens are necessary for normal sexual de-
sire. For women the evidence is inconsistent and often contradictory
(Bancroft, 1989).

The stereotype of the adolescent includes emotional perturbation, and
certainly a proportion of adolescents have an emotionally uncomfort-
able time before settling into adulthood. What are the relative contri-
butions of biological and social learning factors in accounting for this
aspect of development? Editha Nottelmann and George Chrousos with
their colleagues report an ambitious study that explores this question.
They have started to look at the relationship between hormonal changes
preceding puberty and the common behavioral disturbances at that stage
of development. As explorers venturing into unchartered waters, they
have taken on a difficult task and, not surprisingly, their results are
difficult to interpret in several respects. Robert Rubin considers in his
discussion some of the methodological issues at stake. Even if this NIMH-
based study raises as many questions as it answers, however, it still
represents an important first step in a difficult field of research. Sub-
sequent studies should profit considerably from their efforts.

Another aspect of the emotional upheaval of adolescence is the
changing pattern of psychiatric illness in that age group—for example,
an increase in the incidence of depression and a change in the sex ratio
of depressive illness. Michael Rutter, with his exceptional grasp of the
field, has carefully weighed the various factors that have to be taken
into account and provides us with an authoritative review of the liter-
ature.

The sexual behavior of adolescents is considered from various view-
points. Mary Hotvedt uses anthropological evidence from preindustrial
societies to convince us how important it is to examine our own social
structure during adolescence with a cross-cultural perspective. The time
allowed for the adolescent transitional phase clearly varies considerably
across cultures, as do various rituals and procedures that societies use
to denote and institutionalize this crucial process of entry into the adult
world. I have looked at some of the implications for our own society
in my chapter.

Another type of cross-cultural perspective is provided by Jacqueline
Forrest and her colleagues from the Alan Guttmacher Institute. Their
comparison of the statistics of adolescent reproductive behavior across
modern societies has been illuminating, especially the in-depth study
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of the United States, Canada, England and Wales, France, Sweden,
and the Netherlands. This evidence points forcefully to the conclusion
that adolescents in the United States have special problems with regard
to sexuality, and Forrest marshals the reasons why this might be so—
with particular emphasis on the mixed and confusing messages about
sexual morality to which the U.S. teenager is so often exposed. Sandra
Hofferth complements this report with a more detailed analysis of trends
of sexual behavior and pregnancy among U.S. teenagers. Jan Trost ex-
amines some of the social mechanisms that might account for these
contrasts between modern societies.

Gail Wyatt uses yet another approach to look at teenage sexuality in
the United States. In her carefully sampled survey of Californian women,
she encourages them to reflect back on their own adolescent sexuality.
In doing so, she examines another cultural question that is of particular
relevance in the United States—the black/white comparison—and points
out the methodological shortcomings of many previous ethnic compar-
isons of that type. She also confronts us with the disturbing extent of
sexual abuse during childhood and adolescence, a previously under-
estimated influence in adolescent sexual development.

Hyman Rodman, a family lawyer, looks at the legal status of the
adolescent in American society. His comments are especially interest-
ing to compare with the cross-cultural analysis of Hotvedt. Rodman
dwells on a central dilemma of American parenthood: when and to
what extent to give teenagers responsibility for their own lives. More-
over, he raises the possibility that American (and probably many Eu-
ropean) societies err in being overcautious. The problems of teenage
behavior in the United States certainly need to be looked at in that
light.

Finally, Malcolm Potts concludes the book with a characteristically
provocative piece in which he explores several of the themes that have
emerged in the chapters.

Reference

Bancroft, J. (1989). Human sexuality and its problems (2nd ed.). Edinburgh: Chur-
chill-Livingston.
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1

Factors Controlling the Onset of
Puberty in Primates

Judy L. Cameron

There has been considerable debate over the years regarding how to
define puberty, in that it is a stage of development that spans an ex-
tended period of time (in humans and higher primates a period of years)
and encompasses a large variety of morphological, physiological, and
behavioral changes. However, this chapter will specifically focus on the
maturational changes in the reproductive system that occur during pu-
berty. In this context, puberty can be defined as the period of transition
from a state of reproductive immaturity to a state of full reproductive
competence.

Much of what is known about the physiology of puberty in humans
has been derived from studies utilizing nonhuman primate species. The
anatomical and the physiological organization of the reproductive sys-
tem are quite similar in humans and higher primates, both prior to
puberty and in adulthood. Moreover, our limited understanding of the
initiating and modulating influences in the pubertal process suggests
that the mechanisms controlling the onset of puberty are similar in hu-
mans and certain nonhuman primate species. Much of the work dis-
cussed in this chapter has utilized two species of Old World monkeys,
Macaca mulatta (rhesus monkeys) and Macaca fascicularis (cynomolgus
monkeys). In both these species, the initial phases of puberty occur
between 2 and 3 years of age and adulthood is attained by approxi-
mately 4 years of age.

This chapter discusses the mechanisms involved in reproductive
maturation at puberty in primate species. It is intended to provide an
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overview of the subject for behaviorists, psychologists, and epidemiol-
ogists interested in studying the relationships between the physiologi-
cal changes at puberty and the behavioral, psychological, and psycho-
social changes that occur during pubertal maturation.

Intrinsic Control of Reproductive Function in Adulthood

In mature adult humans and nonhuman primates the activity of the
gonads (the ovaries in the female and the testes in the male) are under
the control of two hormones produced by the anterior pituitary (see
Fig. 1-1). These hormones—follicle-stimulating hormone (FSH) and lu-
teinizing hormone (LH)—are also commonly referred to as gonadotro-
pins (for review, see Steiner & Cameron, 1989).

In the adult female, ovarian activity is cydlic in nature with ovulation
occurring approximately once a month. FSH acts within the ovaries
primarily to stimulate growth of ovarian follicles (the ovarian structures
that contain the female germ cells, the ova). By a week into each cycle,
a single follicle has usually been selected and begins growing rapidly,
secreting copious amounts of the steroid hormone estrogen. Around
the end of the second week in each cycle, the rising level of estrogen
acts at the pituitary to cause release of a surge of LH and FSH. The
gonadotropin surge, in turn, triggers the ovulatory process in which
the mature follicle ruptures and releases its ovum into the nearby fal-
lopian tube. Under LH stimulation, the ruptured follicle undergoes bio-
chemical and structural reorganization to become a corpus luteum. Cells
of the corpus luteum secrete estrogen and progesterone, hormones that
act on the endometrial lining of the uterus to ready it for implantation
of a fertilized ovum. If fertilization does not occur, the corpus luteum
regresses after approximately 2 weeks. Withdrawal of hormonal sup-
port to the endometrium at the end of each nonpregnant cycle leads to
sloughing of the endometrial tissue (i.e., menstruation).

Testicular function in the adult is also stimulated by LH and FSH.
LH acts at the Leydig cells of the testes to stimulate testosterone pro-
duction. Testosterone, in turn, acts within the seminiferous tubules, in
conjunction with FSH, to stimulate spermatogenesis. Testosterone also
plays an important trophic role in stimulating the accessory ducts and
glands of the male reproductive tract, the secretory products of which
are critical for maintaining the functional integrity of sperm.

LH and FSH production and release are controlled by a small peptide
hormone, gonadotropin-releasing hormone (GnRH). GnRH is pro-
duced by neurons in the hypothalamus (the brain region located di-
rectly above the pituitary), the axons of which terminate in the capillary
bed of the median eminence. GnRH released from the axon terminals
is transported to the anterior pituitary by veins of the hypothalamo-
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HYPOTHALAMUS ieY4 neurotransmitters

ANTERIOR
PITUITARY

feedback

estrogen
progesterone androgen

Figure 1-1. Schematic representation of the interactions between the hor-
mones of the hypothalamic-pituitary-gonadal axis in adult primates (left side,
female; right side, male). (Adapted from figure from E.S.E. Hafez, Human Re-
productive Physiology, Ann Arbor Publishers, 1988.)

hypophyseal portal system. GnRH neurons sending axons to the me-
dian eminence appear to fire in a coordinated fashion, sending pulses
of GnRH to the anterior pituitary, and resulting in pulsatile release of
the pituitary gonadotropins. The mechanism(s) by which GnRH neu-
rons are stimulated to fire in a coordinated pulsatile manner remains
unknown at this time. The frequency and amplitude of pulsatile go-
nadotropin release varies depending on the physiological state, pre-
sumably resulting from changes in the frequency of GnRH release. For
example, in the midfollicular phase of the menstrual cycle low-ampli-
tude LH pulses occur approximately once every 90 minutes, whereas
during the midluteal phase LH is released in large-amplitude pulses at
a slow frequency of about once every 8 hours.

We have only a limited understanding of the mechanism(s) of GnRH
production and release. It is known that a number of neuronal systems
within the central nervous system can modulate the activity of GnRH
neurons, including neuronal systems that release such neurotransmit-
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ters as norepinephrine, serotonin, and endogenous opiate peptides.
Hormones produced by the gonads (i.e., estrogen and progesterone in
females and testosterone in males) have an inhibitory influence on GnRH
neuronal activity. Gonadal steroids also exert a negative-feedback effect
directly at the level of the anterior pituitary to suppress activity of the
cells that secrete LH and FSH. Females have an additional positive-
feedback system by which very high levels of estrogen produced by a
mature ovarian follicle act at the pituitary to stimulate the release of a
surge of LH and FSH.

Changes in Gonadal Function at Puberty

The changes in the reproductive system that most obviously character-
ize puberty involve the maturation of the gonads and the ensuing de-
velopment of secondary sexual characteristics, resulting from increased
production of the gonadal steroid hormones. Female pubertal matura-
tion involves amplification of the processes of ovarian follicular growth
and steroidogenesis, which occur to a limited extent prior to puberty
(Van Wagenen & Simpson, 1973). The increased production of steroid
hormones by the ovaries stimulates proliferation of the uterine lining,
and withdrawal of steroid support at the end of each cycle leads to
menstruation. The first menstruation is referred to as menarche and is
commonly used as a marker of puberty, although it is a relatively late
event in the cascade of events that lead to pubertal maturation of the
reproductive system. Increased ovarian steroid production also stimu-
lates breast enlargement, pubic hair growth, and deposition of body fat
in a characteristic female pattern. Ultimately, pubertal maturation of
the ovaries leads to establishment of cyclic ovarian function, with reg-
ular ovulations. Generally the first ovulatory cycle occurs some months
after menarche, and establishment of successive ovulatory cycles does
not occur for months to years after menarche (Rowell, 1977; Apter,
Viinikka, & Vihko, 1978).

In the male, pubertal development of the testes entails stimulation
of Leydig cells to produce increasing quantities of testosterone, testic-
ular growth resulting from proliferation of tubules and cellular ele-
ments involved in sperm production, and ultimately the production of
mature sperm (Van Wagenen & Simpson, 1954; August, Grumbach, &
Kaplan, 1972; Dang & Meussy-Dessolle, 1984). In addition to playing
an important role in testicular maturation and sperm production, in-
creased production of testicular hormones stimulates growth of the male
external genitalia, causes development of masculine hair patterns (in-
cluding beard growth and baldness), and leads to an increase in muscle
mass.
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Changes in Gonadotropin Secretion at Puberty

Gonadal maturation in both males and females results from increased
secretion of the anterior pituitary gonadotropins, LH and FSH (Styne
& Grumbach, 1978; Steiner & Bremner, 1981; Plant, 1983). Not only do
the mean circulating levels of LH and FSH increase, but the amplitude
of individual LH pulses also increases (Boyar et al., 1974a; Steiner &
Bremner, 1981). However, studies in humans suggest that LH pulse
frequency is similar in prepubertal children and adults (Penny, Olam-
biwonnu, & Frasier, 1977; Jakacki et al., 1982). Pubertal maturation of
pulsatile gonadotropin secretion is distinguished by a very distinct pat-
tern of LH release, with a nocturnal elevation of pulse amplitude (Boyar
et al., 1974a; Beck & Wuttke, 1980; Steiner & Bremner, 1981). In hu-
mans, this nocturnal amplification of LH secretion is unique to puberty
and is not observed during childhood or in the mature adult (Boyar et
al., 1972). In rhesus and cynomolgus monkeys, nocturnal amplification
of LH secretion continues throughout adulthood (Steiner et al., 1980;
Plant & Zorub, 1982). In humans, the nighttime increase in LH secre-
tion has been shown to be associated with sleep (Kapen et al., 1974),
and presumably reflects a sleep-associated increase in GnRH secretion.
Interestingly, a similar pattern of elevated nighttime LH secretion is
seen in adults recovering from anorexia nervosa, a psychiatric disorder
in which the activity of the reproductive system regresses to a prepub-
ertal state during periods of self-inflicted starvation (Boyar et al., 1974a;
Pirke et al., 1979). Despite the striking nature of this developmental
pattern of LH secretion, it does not appear to be essential for gonadal
maturation (Wildt, Marshall, & Knobil, 1980), and we still do not un-
derstand the correlation, if any, between the developmental pattern of
LH secretion and the triggers for the pubertal increase in gonadotropin
secretion (Figs. 1-2 and 1-3).

Studies in castrate monkeys (Plant, 1985) and humans with gonadal
dysgenesis (Conte, Grumbach, & Kaplan, 1975; Levine, Loriaux, & Cu-
tler, 1983) have shown that the pubertal increase in gonadotropin se-
cretion occurs with or without the gonads at essentially the same time.
These findings suggest that the timing of puberty onset is not depen-
dent on gonadal activities.

The pubertal increase in gonadotropin secretion appears to be driven
by an increase in GnRH secretion. Excellent support for this concept
came from studies showing that administration of exogenous GnRH (in
hourly pulses) to prepubertal female rhesus monkeys stimulated adult-
like menstrual cycles (Wildt et al., 1980). These findings and similar
studies in prepubertal male macaques, showing that exogenous GnRH
can initiate premature testosterone secretion and spermatogenesis
(Marshall, Wickings, & Nieschlag, 1985), clearly indicate that reproduc-
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tive quiescence prior to puberty is not due to limitations in the func-
tional capacity of the pituitary or the gonads, but rather appears to
result from insufficient GnRH secretion. It is thus clear that the central
issue in understanding the physiological control of the pubertal process
is identification of the mechanism by which activity of the hypotha-
lamic GnRH neurons increases at the time of puberty.
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Factors Controlling the Pubertal Increase in GnRH
Secretion

As indicated in Figure 1-4, the brains of prepubertal monkeys and hu-
mans contain GnRH neurons that are similar in number, morphology,
and distribution to those in the adult brain (Barry, 1977, Goldsmith,
Lamberts, & Brezina, 1983; Cameron et al., 1985a). However, studies
in cynomolgus monkeys suggest that the amount of GnRH-containing
cytoplasm, as measured by immunocytochemical techniques, is slightly
less in neurons of prepubertal animals than in adult GnRH neurons
(Cameron et al., 1985a). Nevertheless, it does not appear that low GnRH
secretion prior to puberty is due to inadequate supply of GnRH in neu-
rons of the prepubertal hypothalamus. This notion is supported by ob-
servations that the hypothalamic content of biologically active GnRH
in castrate rhesus monkeys is not lower prior to puberty than in adult-
hood (Fraser, Pohl, & Plant, 1986).

Not only are GnRH neurons present in the hypothalamus prior to
puberty, but they also appear to be responsible for driving the limited
prepubertal gonadotropin secretion. This has been demonstrated by
studies showing that the administration of a GnRH antiserum to pre-
pubertal cynomolgus monkeys suppresses the scarcely detectable lev-
els of circulating LH (Fig. 1-5); Cameron et al., 1985a). Further evidence
that GnRH neurons are capable of driving LH and FSH secretion prior
to puberty comes from studies showing that administration of an exci-
tatory neurotransmitter, N-methyl-p,L-aspartic acid (NMA), releases
adultlike pulses of LH in prepubertal rhesus monkeys (Gay & Plant,
1987). NMA appears to be acting to release LH via stimulation of GnRH
neurons, in that prior treatment of the monkeys with a GnRH antago-
nist blocks the LH-releasing action of NMA (Gay & Plant, 1987).

Additional support for the concept that GnRH neurons of the hypo-

Figure 1-4. Mean cross-sectional areas of LHRH-containing cytoplasm in hy-
pothalamic cells of three adult and three prepubertal macaques, Macaca fasci-
cularis. (Taken from Cameron et al., 1985b.)
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Figure 1-5. Plasma LH concentrations in blood samples collected from one
juvenile monkey the night before (15 samples at 15-minute intervals) and the
night after GnRH antiserum (Fraser #94, 2 mg/kg at 5 a.m.) administration.
Open circles and hatched zone represent LH values below the level of detect-
ability of the LH assay (0.15 ug/ml). (Taken from Cameron et al., 1985a.)

thalamus have the capability of producing and secreting adequate
amounts of GnRH to drive adultlike gonadotropin secretion prior to
puberty has been provided by studies examining gonadotropin secre-
tion in neonatal humans and monkeys. For a short period of time after
birth (6—8 months in humans and 2-3 months in rhesus monkeys), the
hypothalamic-pituitary-gonadal axis operates at a level of heightened
activity that is similar to the level of activity seen in adulthood (Winter
et al., 1975; Frawley & Neill, 1979; Plant, 1980; Steiner & Bremner, 1981).
This heightened activity is associated with circulating concentrations of
LH and FSH that are much higher than those measured during later
childhood and with levels of gonadal steroids that can be as high as
those measured in adults (Fig. 1-2). The activity of the reproductive
axis during the neonatal period appears to be driven by GnRH, in that
treatment of neonatal monkeys with a regimen of continuous GnRH
agonist-administration, which is believed to result in down-regulation
of GnRH receptors, completely suppresses the activity of the reproduc-
tive axis (Mann et al., 1984). Likewise, the decrease in activity of the
reproductive axis at the end of the neonatal period appears to result
from decreased GnRH secretion. Taken together, the studies just dis-
cussed clearly indicate that GnRH neurons are capable of stimulating
activity of the reproductive axis long before puberty. One must con-
clude, therefore, that the quiescence of the reproductive axis during
childhood is due to either the presence of an inhibitory signal imping-
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ing on GnRH neurons or the lack of a stimulatory signal to these neu-
rons.

It has frequently been suggested that a heightened sensitivity to the
negative feedback of steroid hormones may be the mechanism by which
GnRH neuronal activity is inhibited during the prepubertal period of
reproductive quiescence. This hypothesis (commonly referred to as the
““gonadostat hypothesis”) further predicts that the stimulus for puberty
onset is a decrease in sensitivity to steroid hormone negative feedback
(Dohrn & Hohlweg, 1931). Indeed, experiments with ovariectomized
female rhesus monkeys have shown that increasingly larger amounts
of estradiol are necessary to suppress gonadotropin secretion as pu-
berty draws near (Rapisarda et al., 1983). However, the fact that in-
creasing amounts of steroid hormone are required to suppress gonad-
otropin secretion during pubertal development may reflect a change in
sensitivity of the GnRH neuronal system to steroid hormone negative
feedback, or may simply result from a requirement of more steroid hor-
mone to suppress an increased amount of GnRH secretion. In fact,
results from other studies strongly suggest that even if a reduction in
sensitivity to steroid hormone negative feedback occurs at puberty, it
is probably not the primary stimulus responsible for puberty onset. In
particular, studies examining the patterns of gonadotropin secretion in
neonatally castrated monkeys and humans with gonadal dysgenesis
(Plant, 1980; Plant & Zorub, 1982; Conte et al., 1975; Levine et al., 1983)
have shown that there is a suppression of gonadotropin secretion dur-
ing childhood even in the absence of gonadal steroids. Furthermore,
the possibility that the negative-feedback signal is supplied by steroid
hormones produced by the adrenal glands is contradicted by studies
showing that neonatal rhesus monkeys that have been both gonadec-
tomized and adrenalectomized do not exhibit premature onset of pu-
berty (Plant, 1988).

Numerous efforts have been made to identify neuronal systems that
may inhibit GnRH secretion during the childhood period of reproduc-
tive quiescence. In particular, interest has focused on the hypothesis
that a decrease in secretion of opioid peptides may play a role in trig-
gering puberty onset, in that opioid peptides have strong inhibitory
influences on gonadotropin secretion in adults. However, studies
showing that administration of opioid antagonists to prepubertal chil-
dren do not trigger puberty onset, provide evidence against this hy-
pothesis (Fraioli et al., 1984; Sauder et al., 1984; Mauras, Veldhuis, &
Rogol, 1986). Likewise, there is no good evidence that changes in activ-
ity of noradrenergic, dopaminergic, or serotonergic neurotransmitter
systems play a role in triggering puberty onset. Interestingly, there are
reports that pathological or experimentally placed lesions of the poste-
rior hypothalamus in humans (Barnes, Cloutier, & Hayles, 1972) and
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monkeys (Terasawa et al., 1984) can advance the age of menarche and
first ovulation. These findings suggest that a neuronal system in the
posterior hypothalamus may play a role in suppressing GnRH neu-
ronal activity during the period between infancy and puberty. How-
ever, the nature of such a neuronal system remains to be elucidated.

Studies suggesting that puberty onset is triggered by some aspect of
the processes involved in physical growth and maturation lend support
to the hypothesis that reproductive quiescence in the juvenile results
from the absence of a stimulatory signal to the GnRH neurons. Obser-
vations by Frisch and Revelle (1970), noting a close correlation between
the attainment of a particular body weight (i.e., 47 kg) and menarche
in normal healthy American girls, stimulated increased interest in this
hypothesis during the past two decades. These investigators proposed
that attainment of a “critical body weight”” triggered puberty onset.
Subsequently, their theory was refined to postulate that a minimum
percentage of body fat is the critical factor signaling the initiation of
puberty (Frisch & McArthur, 1974). Other investigators have suggested
that a change in basal metabolic rate, rather than a change in body
weight or body composition per se, may provide a signal that triggers
puberty onset in young women (Crawford & Osler, 1975). Although
there is now a substantial body of data suggesting a link between these
proposed “critical factors” and puberty onset, only a few investigators
have performed experiments testing the existence of this “growth—me-
tabolism link” for puberty onset.

In addressing this issue, Steiner, Cameron, and colleagues (Steiner
et al., 1983; Cameron et al., 1985b) suggested that because of their higher
metabolic rates (Kleiber, 1947; Bier et al., 1977) and lower metabolic
reserves (Chaussain et al., 1977; Haymond et al., 1982; Cameron,
Koerker, & Steiner, 1985c), children and prepubertal monkeys are sub-
jected to a decreased availability of certain metabolic hormones or sub-
strates that are critical for adultlike activity of GnRH neurons. To test
this hypothesis, a sustained intravenous infusion of a “mixed meal” of
glucose and amino acids was administered to castrate juvenile mon-
keys (M. fascicularis) to provide a continuous supply of metabolic sub-
strates and provoke a continuous release of hormones that play roles
in metabolizing nutrients (Steiner et al., 1983; Cameron et al., 1985b).
In the initial study, three of six juvenile monkeys responded to the
glucose—amino acid infusion with increased gonadotropin secretion
(Figure 1-6). One of the three responders was subsequently given a 3-
week infusion of saline, during which time circulating gonadotropin
levels decreased, followed by a second period of glucose—amino acid
infusion, which was again accompanied by increased gonadotropin se-
cretion (Fig. 1-7). Although it appears from this that circulating meta-
bolic factors may be able to modulate GnRH neuronal activity at pu-
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Figure 1~6. Plasma LH concentrations in samples collected weekly from six
prepubertal macaques receiving IV infusions of saline (C;, C,: two control weeks,
hatched bar), followed by chronic IV infusions of dextrose and amino acids (4-
6 weeks; solid bar). Plasma LH increased significantly (p < .05) in monkeys 1,
2, and 3 during dextrose—~amino acid infusion. Open dircles represent values
below the limit of assay detectability. (Taken from Cameron et al., 1985b.)

berty, several serious reservations remain in interpreting the significance
of these results. First, although there was a rise in gonadotropin levels
in castrate juvenile monkeys receiving the glucose—amino acid infusion
into the range of intact adult monkeys, levels were about an order of
magnitude lower than those of castrate adult monkeys. Second, in sub-
sequent studies very few juvenile monkeys have responded to glu-
cose—amino acid infusion with elevated gonadotropin secretion (J. L.
Cameron and R. A. Steiner, unpublished observations). These latter
points suggest that metabolic signals may provide only one of several
signals that are necessary for the pubertal increase in GnRH neuronal
activity, or that the metabolic signal provided by the glucose—amino
acid infusion was not optimal for stimulation of GnRH neurons.
Further support for the concept that circulating metabolic signals may
play a role in gating activity of GnRH neurons comes from studies on
the effects of food restriction in adult monkeys. Monkeys placed on a
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Figure 1-7. Mean plasma LH concentrations in samples collected from monkey
2 during alternating infusions of saline (2 weeks), dextrose-amino acids (6
weeks), saline (3 weeks), and dextrose~amino acids (6 weeks). Plasma LH con-
centrations during both periods of dextrose—amino acid infusion were signifi-
cantly (p < .05) greater than during periods of saline infusion. (Taken from
Cameron et al., 1985b.)

restricted diet for several weeks (Dubey et al., 1986; Cameron, 1987),
like patients with anorexia nervosa (Boyar et al., 1974b; Warren & Vande
Wiele, 1973), have marked decrease in circulating levels of gonadotro-
pins. Gonadotropin secretion can generally be normalized by increased
food intake and weight gain (Warren et al., 1975; Morimoto et al., 1980).
Studies showing that GnRH replacement can restore gonadotropin se-
cretion in undernourished monkeys (Dubey et al., 1986) and anorexic
patients (Nillius, Fries, & Wide, 1975; Zgliczynski et al., 1984) suggest
that decreased gonadotropin secretion results from decreased activity
of GnRH neurons. Undernutrition is, of course, accompanied by weight
loss and changes in body composition, as well as by changes in avail-
ability of circulating metabolic substrates and hormones (Brasel, 1980).
Recovery from undernutrition usually involves a gradual increase in
calorie consumption and results in weight gain, changes in body com-
position, and changes in circulating levels of metabolic hormones and
substrates. Thus, it has generally not been possible to dissociate the
effects of these various factors on the activity of GnRH neurons. How-
ever, in a study examining whether dietary protein was necessary for
the increase in GnRH neuronal activity seen with refeeding, monkeys
on a reduced food intake regimen were abruptly refed with a diet lack-
ing protein but isocaloric with their normal food intake (Fig. 1-8; Cam-
eron, 1987). Gonadotropin secretion rose significantly in these mon-
keys within 24 hours, prior to any detectable change in body weight.
Not only does this result indicate that dietary protein is not necessary
for the restoration of GnRH neuronal activity, but it also provides strong



22 Biological and Environmental Factors

¥ T 1]
Normal ! Reduced ! Protein- ! Normal
Food ! Food ! Deficient ! food
Intoke | Intake | Diet : Intake
¥ T T
i 1 1
R | ! 1
400 | H .
1 1 i
I ' '
| ) |
L 1 ) !
320 , .
= ' I
E ] 1 '
" t 1
o 240 A 1 )
c ' 1 I
had 1 ] ]
- | ' ]
1 ) |
—4 160 . H N
' 1 |
' ) !
1 1 '
80F ) 1 ]
' '
[ 1
' '
. | 1 )
0 1 ] ] L 1t 1 1 1 1
4]

-10 10 20 30 40 50 60 70 80

TIME (Days)

Figure 1-8. Circulating LH in a monkey during a control period of normal food
intake, a 3- to 4-week period of reduced food intake, a 1- to 2-week period of
a protein-deficient diet, and a 4-week recovery period of normal food intake.
Plasma LH concentrations declined significantly (p < .01) at the end of the
reduced food intake period. Consumption of protein-deficient diet caused a
rise in plasma LH levels within 24 hours. Plasma LH concentrations continued
to rise up to normal castrate levels during the 1- to 2-week period of protein-
deficient diet consumption. Asterisks represent LH levels below assay detect-
ability.

support for the concept that circulating “metabolic factors,” rather than
changes in body weight or body composition, provide a signal that
links GnRH neuronal activity to the metabolic status of the body. The
nature of these “metabolic factors,”” however, remains unknown at this
titne.

Environmental Influences on Puberty Onset

Many primates, including rhesus monkeys, exhibit a seasonal pattern
of reproductive activity in adulthood (Walker, Wilson, & Gordon, 1984).
Studies in the rhesus monkey by Wickings and co-workers (1981),
showing that exogenous GnRH can stimulate the quiescent reproduc-
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tive axis during the nonbreeding season, indicate that seasonal influ-
ences affect the reproductive system by modulating GnRH neuronal
activity. In rhesus monkeys, the timing of puberty onset can also be
influenced by seasonal factors (Wilson et al., 1984). However, regard-
less of seasonal influences, puberty does not occur before 18 months
of age in the species (Wilson et al., 1984). Thus, although seasonal
factors can modulate the timing of puberty, other factors appear to be
responsible for holding the reproductive axis in a prepubertal state from
6 months to 18 months of age. In humans, there is no readily apparent
seasonal influence on reproductive function.

Undernutrition has been reported to retard sexual development and
delay attainment of adult reproductive capacity in many species (Cam-
eron et al., 1985b). Protein—calorie malnutrition can markedly delay pu-
berty onset in children (Dreizen, Spirakis, & Stone, 1967). Nutritionally
delayed puberty is associated with low circulating levels of LH and
FSH (Chakravarty et al., 1982) and is believed to result from a decrease
in GnRH secretion similar to that which occurs in malnourished adults
(as discussed in the previous section).

Strenuous physical training in adolescent girls is also associated with
a high incidence of delayed puberty onset (Malina et al., 1978; Warren,
1980; Frisch et al., 1981). Warren (1980) has reported low and low-nor-
mal serum LH, FSH, and estrogen concentrations in highly trained bal-
let dancers with delayed puberty onset. Athletes with delayed puberty
onset have reportedly lower weights than athletes in whom puberty
occurs within the normal age range. However, a report that menarche
occurs, without any change in body weight or composition, in dancers
whose exercise regimen is sharply decreased (Warren, 1980) suggests
that factors such as stress and altered metabolism may play a role in
exercise-induced puberty delay.

Summary

Reproductive maturation in primates appears to result from increased
activity of hypothalamic neurons that secrete GnRH. Neurons present
in the hypothalamus prior to puberty contain biologically active GnRH;
they have functional connections with the anterior pituitary gland and
can be stimulated to produce and secrete GnRH. It is therefore likely
that the quiescence of GnRH neurons prior to puberty results from the
presence of an inhibitory signal impinging upon the GnRH neurons or
the lack of a stimulatory drive to these neurons. Inhibitory signals such
as gonadal or adrenal steroids and opioid peptides do not appear to be
responsible for inhibiting puberty onset. There is some evidence for a
neuronal system in the posterior hypothalamus that holds GnRH neu-
ronal activity in check, but the nature of this system has not been char-
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acterized. Signals that may provide a stimulatory cue for puberty onset
include attainment of a critical body weight, body composition, basal
metabolic rate, or stimulatory metabolic milieu. Although there are am-
ple dlinical data showing correlations between these factors and pu-
berty onset, few experiments addressing whether such factors actually
play a causal role in the pubertal increase in GnRH secretion have been
performed. The timing of puberty onset can also be influenced by var-
ious environmental factors including season (in monkeys but appar-
ently not humans), nutrient intake, and physical activity.
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The Onset of Human Puberty:
Biological and Environmental Factors

Nancy J. Hopwood, Robert P. Kelch, Paula M. Hale, Tarina M.
Mendes, Carol M. Foster, and Inese Z. Beitins

The human reproductive system undergoes a remarkable period of de-
velopment and activity during fetal life (Kaplan, Grumbach, & Aubert,
1975) and early infancy, when there is transient secretion of increased
gonadal steroids and gonadotropins (Kaplan et al., 1975; Sizonenko,
1978). However, an arrest of maturation occurs shortly thereafter, and
the hypothalamic-pituitary-gonadal axis appears to be nearly dormant
during early childhood (Conte et al., 1980). It has been postulated that
this quiescent period is the result of central nervous system (CNS) re-
straint systems. Hypothalamic lesions in rodents (Donovan & van der
Werff ten Bosch, 1956) and clinical observations in children with pre-
cocious puberty who have CNS lesions (Huseman et al., 1978) support
the concept that there is an active restraint process of the hypotha-
lamic-pituitary axis during early childhood. The mechanism by which
this restraint operates is unknown, although it has been the subject of
vigorous investigation.

During the quiescent phase, the prepubertal reproductive system is
characterized by low follicle-stimulating hormone (FSH) and luteiniz-
ing-hormone (LH) secretion, with a high FSH: LH ratio, especially in
girls (Kelch et al., 1980). During this period there is also enhanced sen-
sitivity of the hypothalamic-pituitary axis to the feedback effects of go-
nadal steroids from the ovary or testis (Grumbach, Grave, & Mayer,
1974), so that the LH-secretory response to exogenously administered
synthetic gonadotropin-releasing hormone (GnRH) is low (Grumbach
et al., 1974; Kelch et al., 1980). The fact that low gonadotropin secretion
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is present in functional agonadal or surgically castrated individuals
supports the hypothesis that the CNS restraint system cannot be due
to sex steroid feedback alone.

In adults LH secretion is highly pulsatile during both day and night.
The frequency of the pulse is 90-120 minutes, but this pulse frequency
is greatly influenced by the varying hormonal milieu (Kelch et al., 1975;
Huseman & Kelch, 1978, Marshall & Kelch, 1986). For example, the
absence of gonadal steroids increases gonadotropin pulse frequency in
adult agonadal individuals to nearly circhoral or hourly rates (Boyar et
al., 1973b). The positive-feedback effects of estradiol (Fig. 2-1) in adult
females cannot be demonstrated in young girls until midpubertal de-
velopment has been achieved (Reiter, Kuling & Hamwood, 1974). The
transition between the childhood or inhibitory stage and the adult stage
is gradual, requiring a period of at least 4-5 years. It is believed by
many investigators that the onset of puberty is heralded by the onset
of episodic GnRH secretion, initially detected as episodic secretion of
LH during sleep (Boyar et al., 1974a,b). There is now ample evidence
that GnRH is secreted episodically in the prepubertal child long before
physical signs of puberty appear (Jakacki et al., 1982). The onset of
puberty therefore appears to be associated with an amplification of pul-
satile gonadotropin secretion. The mechanisms by which this process
occurs and the maturation of the process that ultimately leads to clini-
cal pubertal changes have been the subject of many of our investiga-
tions described here.

Research Studies on I-l!lypothalamic-Pituitary Regulation
of Human Puberty

We have been able to learn a significant amount about the maturation
of the hypothalamic-pituitary-gonadal axis by the pulsed administra-
tion of synthetic GnRH to individual children over time and by serial
measurements of plasma gonadotropins both at night and during the
day at varying ages and stages of pubertal development. Most of the
children who have participated in our clinical projects have been re-
ferred to us because of short stature or delayed adolescence, and after
thorough evaluation, have been considered ““endocrinologically nor-
mal.”

Longitudinal Studies: GnRH Responsiveness

A large cohort of children with presumed isolated growth hormone
(GH) deficiency were studied serially to add to our understanding of
the spontaneous maturation of the hypothalamic-pituitary axis in re-
sponse to GnRH and to determine whether those children who would
ultimately be found to have gonadotropin deficiency could be diag-
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Figure 2-1. Hypothalamic-pituitary-gonadal axis. GnRH, Gonadotropin-releas-
ing hormone; LH, luteinizing hormone; FSH, follicle-stimulating hormone; +,
positive feedback; —, negative feedback. (Reprinted with permission from Ba-
con et al., 1982, p. 191.)

nosed prior to the normal age for puberty. Synthetic GnRH (Warner-
Lambert/Parke-Davis) (2.5 ug/kg, IV bolus) was given as a standardized
GnRH test (Kelch et al., 1975). A single test did not predict which chil-
dren would ultimately become gonadotropin-deficient, but serial obser-
vations in individual children gave us a better understanding of the
pattern of gonadotropin secretion over time. Although children with
isolated GH deficiency have lower than normal responses to GnRH,
their patterns closely parallel those of normal children (Kelch, Grum-
bach, & Kaplan, 1972; Sauder et al., 1981).

Figure 2-2 demonstrates serial gonadotropin responses in a young
girl with isolated GH deficiency at a chronological age of 9 years and a
bone age of 7 years, which is reflective of her physiological maturity.
The prompt initial FSH rise is typical of prepubertal girls, with a rela-
tively high FSH : LH ratio. Repeat studies at bone ages of 8 and 9 years
indicate a decrease in FSH, but the responses remain prepubertal (FSH
> LH). However, when her bone age reached 11 years—the average
age at which the first physical signs of puberty appear in girls—the LH
response was now greater than that of FSH, which is typical of pu-
berty. This pubertal response to GnRH closely parallels the onset of
breast budding (stage 2) (Kelch et al., 1972).

Similar studies are summarized in Figure 2-3 for a prepubertal boy at
bone ages 6, 7, 9, and 11 years. FSH responses are low throughout,
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Figure 2-2. Serial gonadotropin responses to intravenous GnRH in a girl with
isolated growth hormone (GH) deficiency. CA, Chronological age in years; BA,
bone age in years; P,—P,, pubertal stages 1-4. (Reprinted with permission from
Kelch et al., 1983, p. 233.)

but there is progressive LH responsiveness as pubertal stages progress.
The first physical sign of puberty in boys is testicular enlargement, which
heralds stage 2 (Kelch et al., 1972); it usually occurs in normal boys by
a bone age of 12 years.

The onset of pubic hair growth in both boys and girls closely follows
the first sign of puberty just described, and is initially the result of
increased secretion of adrenal androgen. This process is commonly re-
ferred to as adrenarche. Although investigators have wondered whether
adrenarche could play a role in triggering the onset of hypothalamic-
pituitary-gonadal maturation, clinical observations in children with
adrenal insufficiency have not supported this concept (Cutler & Lor-
iaux, 1980).

It is also known that as puberty proceeds, and immunoreactive LH
and FSH rise, there is an increase in biologically active LH as well (Lucky
et al., 1980; Reiter et al., 1982; Burstein et al., 1985). Bioactive LH in
humans is usually undetectable during the prepubertal years, then rises
dramatically during pubertal maturation (Reiter et al., 1982). In adults
the dissociation of immunoreactive and biologically active LH peaks is
small (<25%) (Dufau et al., 1983), but in children more discordance is
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Figure 2-3. Serial gonadotropin responses to intravenous GnRH in a boy with
isolated GH deficiency. Abbreviations as in Figure 2-2. (Reprinted with per-
mission from Kelch et al., 1983, p. 234.)

present (Reiter et al., 1982), possibly related to qualitative changes in
the LH molecule (Burstein et al., 1985; Reiter et al., 1984, 1989).

Pulsatile GnRH Secretion in Prepubertal Children

Considerable evidence supports the conclusion that GnRH secretion is
low during childhood. As puberty approaches there is a sleep-en-
trained increase in LH secretion, and gradually, more episodic secre-
tion of LH is easily demonstrable (Boyar et al., 1974b).

It has been unclear whether GnRH pulse frequency alone, GnRH
amplitude alone, or both are decreased in the prepubertal child be-
cause of the difficulty of studying young children. Peripheral blood
levels of LH are frequently at or near the lower limit of assay sensitiv-
ity. However, we have proposed the working hypothesis that GhRRH
pulse frequency plays a regulatory role in the development and func-
tion of the human reproductive system. A series of studies in prepu-
bertal and early pubertal children were designed to document gonad-
otropin secretion, and by inference, GnRH secretory patterns during
the transition period from childhood into adolescence, because endog-
enous GnRH cannot be measured in circulating peripheral blood.

Initially, it was important to document whether LH was secreted ep-
isodically during the quiescent (inhibitory) childhood stage of pubertal
development. Gonadotropin secretory patterns of 22 sexually immature
children whose skeletal ages were less than 12 years were studied dur-
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ing the day and night. We were able to demonstrate pulsatile secretion
of LH in approximately half of the children. In addition, there was
augmented LH secretion during the nighttime period, as reflected by
both plasma LH concentrations and urinary excretion of gonadotropins
during sleep (Jakacki et al., 1982).

Figure 2-4 illustrates the results of a typical study obtained from a 7-
year-old boy with a bone age of 4 years. FSH and LH were low during
the afternoon, with concentrations often below assay sensitivity, but at
midnight, LH and FSH pulsations were detected and mean concentra-
tions were increased. In response to a standard test dose of GnRH, the
FSH and LH response patterns were low and of equal magnitude, typ-
ical of a prepubertal boy. In contrast, a similar study (Fig. 2-5) from a
14-year-old boy with no pubertal signs and a delayed bone age of 10
years, showed more enhancement of LH secretion during sleep, and
greater LH response to synthetic GnRH administration with an in-
crease in the LH : FSH ratio. The observation that prepubertal children
secrete LH in a pulsatile manner well before physical evidence of sex-
ual maturation is apparent was also demonstrated by other investiga-
tors (Levine & Cutler, 1982).

Figure 2—-4. Day and night gonadotropin secretion in a typical early prepuber-
tal boy. HA, Height age in years; other abbreviations as in Figure 2-2. Low
gonadotropin secretion was present throughout the day, but at midnight (*)
pulsatile LH and FSH were detected. Response to bolus GnRH is immature
(i-e., FSH = LH). (Adapted with permission from Jakacki et al., 1982. Copy-
right by Williams & Wilkins, Baltimore.)
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Figure 2-5. Day and night gonadotropin secretion in a typical late prepubertal
boy. Abbreviations as in Figure 2—4. LH secretion is enhanced during sleep,
and gonadotropin response to bolus intravenous GnRH shows a typical pattern
for early puberty (LH > FSH).

Although we were able to demonstrate pulsatile secretion patterns
of gonadotropins in some prepubertal children, the remarkably low
amplitudes of the pulses made a precise estimate of the GnRH pulse
frequency difficult, especially in the younger children. Priming some
of the children with synthetic GhnRH given in a pulsatile manner (24
ng/kg IV pulses of GnRH every 2 hours for 4 days) allowed us more
easily to ascertain the pulsatile nature of the secretory pattern. A pulse
frequency of approximately one pulse every 3-4 hours was present in
prepubertal children (Kelch, Hopwood, & Marshall, 1979; Kelch et al.,
1980; Jakacki et al., 1982).

Role of Endogenous Opiates

Endogenous opioid peptides have been shown to be important modu-
lators of gonadotropin secretion in adult humans (Stubbs et al., 1978;
Morley et al., 1980; Quigley & Yen, 1980). We wondered whether en-
dogenous opiates could play a role in the suppression of gonadotropin
secretion and in the day/night difference in gonadotropin secretion de-
tected in the prepubertal child. To answer this question, daytime go-
nadotropin secretion was studied under the influence of opiate antag-
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onism by naloxone in four children (two in late prepuberty and two in
early puberty) who had low daytime but increased LH secretion at night.
Naloxone had no effect on daytime gonadotropin secretion in the three
youngest children but produced a slight but discernible increase in
plasma LH in the most mature child, a boy at midpuberty. Naloxone
produced a striking increase in mean plasma LH and in LH pulse fre-
quency in amenorrheic women who had normal body weight. Thus, it
does not appear that endogenous opiates play a role in suppression of
gonadotropin levels in children, at least prior to midpuberty.

GnRH Pulse Frequency

We next speculated that gonadotropin and (by inference) GnRH pulse
frequency change throughout the day in prepubertal and early pubertal
children. Observations were derived from additional detailed studies
in 32 children whose bone ages were between 11 and 14 years. (Kelch
et al., 1989). These patients were studied over 6-24 hours with an av-
erage of 15 hours of continuous observation. Blood samples were with-
drawn every 15-20 minutes in order to detect significant gonadotropin
pulses.

A typical example was an early pubertal boy with a bone age of 12
years who showed an increase in LH pulse amplitude and frequency
simultaneously with the onset of sleep. Between midnight and 3 to 4
a.m., gonadotropin pulses occurred on a nearly hourly basis; after this,
LH pulse amplitude and frequency decreased. Serum testosterone rose
two- to threefold from early evening until 4 a.m. The mean LH pulse
frequency of 21 early pubertal boys was calculated and expressed as
pulses per patient per hour (Kelch et al., 1987; Khoury et al., 1985).
Before midnight, LH pulse frequency averaged approximately 0.3 pulses
per patient hour or approximately 1 pulse every 3 hours. After mid-
night, however, pulse frequency more than doubled and remained high
until 4 a.m.

These observations, as well as those in the prepubertal children, clearly
demonstrated that LH pulse frequency is not constant throughout the
day and increases at the onset of sleep. In the older children it was
apparent that the rise in pulse frequency preceded the rise in LH am-
plitude. We then began to wonder about the role that sex steroids might
play in the regulation of this nocturnal rise, since the LH pulse fre-
quency began to fall when the serum testosterone level began to rise.

Role of Sex Steroids in GnRH Secretion

In order to examine the role that sex steroids might have in the noctur-
nal secretion of gonadotropins, we examined the effects of different
doses of long-acting testosterone injections on pulsatile LH secretion in
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10 boys in early to midpuberty whose bone ages were 11-14 years (Kelch
et al., 1985). Blood samples were taken every 20 minutes for 20 con-
secutive hours over two consecutive weekends before and 6 days after
testosterone enanthate was given IM (0, 25, 50, or 75 mg/m?). Figure 2-
6 depicts results from an early pubertal boy whose chronological age
was approximately 15 years and bone age 13 years. Note that during
the control study he demonstrated an impressive sleep-entrained in-
crease in LH and FSH secretion. Serum testosterone rose dramatically
overnight. A synthetic GnRH bolus elicited a brisk LH response, typi-
cal of early puberty. One week later, when serum testosterone was
constant as a result of the steady state brought about by the IM injec-
tion, LH and FSH secretion were severely suppressed to or below as-
say sensitivity, without alteration of pituitary responsiveness. We stud-
ied other boys with smaller doses of testosterone and showed that the
pulsatile secretion of LH was very sensitive to all but the smallest doses

Figure 2-6. Gonadotropin secretory patterns in an early pubertal boy with
constitutionally delayed adolescence (chronological age, 15.7 years; stage 3 pu-
berty; bone age, 13.5 years), before and 6 days after initiation of testosterone
enanthate (T) therapy (50 mg/m? IM). Maximum incremental LH responses to
GnRH were not changed by therapy. (Reprinted with permission from Kelch
et al., 1983, p. 251.)
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of testosterone (Kelch et al., 1985). These results indicate that, at this
stage of pubertal development, sex steroids reduce gonadotropin secre-
tion primarily by reduction of GnRH pulse amplitude at the hypothal-
amus. These studies did not answer the question whether testosterone
was acting directly or indirectly via conversion to another metabolite
such as estradiol.

In order to determine the sensitivity of the GnRH pulse generator to
testosterone, acute testosterone infusions were given to early pubertal
boys. The boys, who had a mean bone age of 12} years, were studied
twice, once with an IV infusion of saline and once with testosterone
(100 pg/hour). Blood samples were withdrawn every 10 minutes be-
tween 8 p.m. and 8 a.m., followed by boluses of GnRH to test pituitary
responsiveness. During the night of the testosterone infusion, serum
testosterone rose rapidly, then maintained a steady state. The artifi-
cially induced testosterone rise 3 hours before the usual onset of noc-
turnal LH amplification and testosterone rise did not prevent the sleep-
entrained LH rise initially, but there appeared to be attenuation of LH
pulse frequency and amplitude later in the night; this observation (Hale
et al., 1988) is under further study. Pituitary responsiveness to GnRH
was unaffected by the infusion of testosterone. These observations con-
trast significantly with the acute suppressive effects of testosterone in-
fusions on nocturnal gonadotropin secretion in adult men (Santen, 1975),
and suggest that, in early pubertal boys during the early hours of sleep,
there may be refractoriness or relative insensitivity of the GnRH pulse
generator to the acute effects of testosterone.

Summary of Neuroendocrine Effects Associated with the
Onset of Puberty

These studies show that GnRH pulse frequency and amplitude are low
during childhood, although GnRH secretion increases during sleep. As
a result of low GnRH stimulation of pituitary gonadotropins, there is a
low pituitary responsiveness to GnRH, a high ratio of FSH to LH in
blood, and low gonadal steroid production. The onset of puberty is
heralded by a striking amplification or reactivation of a previously es-
tablished pulsatile and sleep-entrained increase in gonadotropin secre-
tion. The amplification of LH secretion during sleep appears to be best
explained by an increase in GnRH pulse frequency and amplitude, which
gradually induces testicular and ovarian maturation (Marshall & Kelch,
1986). The control mechanism(s) for the low (almost dormant), gonad-
otropin secretion present during childhood, and the events that lead to
changes in GnRH pulse frequency and amplitude ultimately responsi-
ble for stimulating sex steroid secretion remain to be further delin-
eated. However, our studies suggest that the mechanisms involved are
not endogenous opiates or acute feedback by sex steroids.
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Timing of the Onset of Puberty

Specific mechanisms involved in the timing of the onset of the pubertal
events are complex and poorly understood. Events that significantly
alter the CNS regulation of GnRH secretion, such as destructive hypo-
thalamic lesions seen in some children with isosexual central sexual
precocity, have given us insight into the role of the CNS-inhibitory
restraints normally delaying pubertal events until the end of the first
decade of life in humans. Although it was formerly thought that the
majority of cases of true isosexual precocity in girls were “idiopathic”
in origin, improved cranial computerized tomography has shown that
many young girls with sexual precocity do have anatomically discerni-
ble lesions in the hypothalamus, such as hamartomas of the tuber ci-
nereum (Cacciari et al., 1983).

In children with central precocity, early activation of the hypotha-
lamic-pituitary axis usually follows the sequence of normal puberty,
often at a greatly accelerated rate. The hormonal profiles of these young
children parallel those of normal pubertal maturation: increasing day-
time and nocturnal pulsatile gonadotropin levels and sex steroid levels,
pubertal LH responses to GnRH, and marked increases in LH bioactiv-
ity (Bidlingmaier, Butenandt, & Knorr, 1977; Boyar et al., 1973a; Reiter
et al., 1975; Matthews et al., 1982; Lucky et al., 1980).

Until recently there had been no useful medical therapy that would
stop the galloping linear growth and skeletal advancement in these
rapidly maturing children. However, it is now possible to treat children
with central precocity with daily injections of GnRH agonists after a
brief period of pituitary gonadotropin augmentation (Crowley et al.,
1981). Initial reports of decreased linear growth and skeletal maturation
with this therapeutic modality are encouraging (Mansfield et al., 1983;
Luder et al., 1984).

Figure 2-7 shows the typical gonadotropin responses present in a 5-
year-old boy with central idiopathic precocity who had midpubertal de-
velopment and a bone age of 13 years. The upper panel shows his
overnight pulsatile LH secretion—a pattern that is typical of mid pu-
berty. With GnRH analogue therapy (8 ug/kg SC once daily), mean LH
levels were halved and pulses markedly blunted. Serum testosterone
concentrations significantly decreased from 6 ng/ml to 0.2 ng/ml in the
first 3 months of therapy, and social behavior improved. This therapy
therefore effectively institutes a temporary reversible reduction in pi-
tuitary gonadotropin secretion. The primary or secondary effects of these
GnRH analogues on other pituitary hormone secretion are currently
under study (Mendes et al., 1987).

Pubertal events in normal children usually span 4 years, but there
may be a wide range of timing for the onset of these events (Marshall
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Figure 2-7. LH-secretory patterns in a boy with idiopathic precocious puberty
(chronological age, 5 years; bone age, 13 years) before (&) and 6 months after
(®) therapy with GnRH analogue (D-His-A). Blood samples taken every 20
minutes over a 12-hour period (1800-0600 hours; 6 p.m. to 6 a.m.) were tested
for LH. Dose of analogue was 8 ug/kg SC daily. Mean LH secretion was halved
upon therapy, and serum testosterone levels fell into the prepubertal range.

and Tanner, 1969, 1970). Peak growth rate occurs in early puberty in
girls associated with initiation of breast development (stage 2). In boys,
peak growth velocity is later (midpuberty or stage 3-4) and is usually
preceded by a period of decelerating growth velocity (stage 2). Men-
arche usually occurs 24-3 years after the onset of breast budding, but
menstrual cycles usually remain irregular and may often be anovula-
tory for several years (Apter & Vihko, 1977). Thus, puberty is con-
sidered to be early if the first physical sign occurs prior to age 8 years
in girls and age 9 in boys, and delayed if no physical sign has appeared
prior to age 13 years in girls and age 14 in boys.

It is well known that geographic, ethnic, and genetic factors interact
with socioeconomic status, health, nutrition, and emotions to deter-
mine the precise age of onset of puberty for any single individual. By
far the most common cause of pubertal delay is a physiological or con-
stitutional abnormality, which is often familial. Children in this group
will enter puberty later than their peers and, since skeletal maturation
is also delayed, they will reach a normal height for their respective
families later than average. What is often difficult to understand clini-
cally is the interplay of nutritional and emotional factors that also are
known to delay pubertal onset or progression. Pubertal onset and pro-
gression parallel bone age closely, but skeletal advancement seems to
be subject to the same biological and environmental factors as puberty
itself.

The association of a minimal percentage of body fat with menarche
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and the initiation of the pubertal growth spurt has been widely de-
bated (Frisch & Revelle, 1970; Fishman, 1980). The presence or devel-
opment of a “‘critical” factor altering metabolic rate and hypothalamic
function has also been hypothesized (Ojeda et al., 1980). Evidence that
there is an association between nutritional factors and body composi-
tion on the one hand, and time of onset of puberty on the other, is
provided by the earlier age of menarche in moderately obese girls (Za-
charias et al., 1969), and by delayed maturation of children in varying
states of malnutrition (Kulin et al., 1982, 1984). Low gonadotropin se-
cretion is common in many states of chronic illness or low body weight,
particularly when the illness or weight loss occurs prior to or during
the pubertal process (Reiter, Stern, & Root, 1981).

Nutritional deficiencies associated with significant chronic illness (e.g.,
inflammatory bowel disease) delay linear growth, skeletal maturation,
and pubertal onset (Tenore et al., 1977), but the precise mechanism is
often poorly understood. Improvements in growth and onset of pu-
berty usually do not accompany specific replacement of individual nu-
trients or minerals, but rather begin when body weight begins to nor-
malize (Layden et al., 1976).

Other nutritional causes of pubertal delay have been related to a fear
of obesity (Pugliese et al., 1983), food aversion in athletes (Smith, 1980),
and anorexia nervosa (Irwin, 1981). In these conditions, studies of the
hypothalamic-pituitary axis may reveal a reversion to a prepubertal
pattern of gonadotropin secretion or maturational arrest (Boyar et al.,
1974a; Hurd, Palumbo, & Gharib, 1977; Marshall & Kelch, 1979). Figure
2-8 shows the pulsatile LH secretory pattern in a woman with anorexia
nervosa. The similarity to that of a prepubertal girl is striking. The go-
nadotropin secretion in this young woman who had been amenorrheic
for about 10 years was studied while her body weight was low.
Gonadotropin secretion during a 24-hour control day was very low,
similar to that seen in prepubertal girls. Over 5 days she was given
injections of GnRH every 2 hours. The initially high FSH : LH ratio,
typical of the prepubertal girl, gradually converted to a pubertal pat-
tern on the fifth day of therapy. There was a gradual rise of estradiol
(Fig. 2-8, lower hatched bars), reflective of ovarian responsiveness. Prior
to GnRH therapy, a GnRH bolus resulted in a prepubertal response
(plasma FSH > LH). After 5 days of GnRH pulses, a standard GnRH
test resulted in a pubertal response (plasma LH > FSH). These obser-
vations are reflective of a rapid hypothalamic-pituitary maturation
without change in body weight (Marshall & Kelch, 1979).

Serial LH secretion patterns of younger girls with anorexia nervosa
have been studied by Pirke et al. (1979) and clearly demonstrate the
maturational effect on the hypothalamic-pituitary axis associated with
refeeding. When a nutritionally recovered young girl lost 19% of her
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Figure 2-8. Gonadotropin responses to pulsatile intravenous administration of GnRH in a patient with anorexia
nervosa. On day 1 of a 7-day study, LH and FSH responses to GnRH were equal and just within the early
pubertal range. Bolus saline pulses (day 2) and GnRH pulses, 0.05 ug/kg, were given IV every 2 hours (days
3-7). Over the course of the week there was a reversal of the FSH : LH ratio in response to a constant albeit
pulsatile GnRH stimulus. Bar graphs depict rising estradiol levels in response to this change. This reversal
is very similar to the changes noted during early puberty in girls. (Reprinted with permission from Marshall
& Kelch, 1979. Copyright by Williams & Wilkins, Baltimore.)
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weight, there was prompt reversion to a prepubertal pattern, which
again became pubertal with weight gain. Many of these young women,
however, never return to normal menstrual cyclicity despite mainte-
nance of normal body weight, suggesting that additional CNS influ-
ences other than nutrition are often important in the pathogenesis of
the reproductive abnormality in patients with anorexia nervosa (Meck-
lenburg et al., 1974).

Intense dieting as a result of fear of obesity often leads young women
to institute eating patterns that can dramatically affect physical growth
and pubertal progression. Figure 2-9 shows growth data from a young
girl who developed an aversion to food at age 11-12 years. At that time
height and weight were appropriate. However, with the subsequent
weight loss, linear growth arrest began and lasted for years. In addi-
tion, she began intense exercise to maintain her low body fat. Pubertal
changes did not begin, however, until she stopped her diet and intense
exercise at age 18 years. Menarche occurred at age 21 years, 3 years
after pubertal onset. This young woman was therefore in a state of
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Figure 2-9. Growth chart of a young woman who had growth and pubertal
arrest in response to intensive dieting initially, and then dieting and intense
lo.::(:e::cise. Only when both dieting and exercise ceased did pubertal progression
gin.
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pubertal arrest for 6 years, brought on by her low body weight, stren-
uous exercise, emotional state—or all three.

Female athletes whose training began before the usual age of men-
arche have been shown to have delayed onset of menarche; they are
also more likely to show amenorrhea or have irregular periods during
intense physical training than their peers who began their training later
(Frisch et al., 1981). However, it is well known that menstrual dysfunc-
tion is frequent in female athletes (Bullen et al., 1985) and women
undergoing any vigorous physical exertion (Warren, 1980) and is often
correlated with lower body weight. It is probable that thinness and
intense exercise act synergistically to produce metabolic effects that can
alter the hypothalamic-pituitary axis (Vandenbroucke, van Laar, & Val-
kenburg, 1982).

Emotional stress with or without weight loss may also delay pubertal
onset and progression. Dramatic arrest of growth and pubertal pro-
gression was shown in a 16-year-old boy described in detail by Mag-
ner, Rogol, and Gordon (1984) after he suffered a traumatic shock. Ad-
olescent-aged children with psychosocial dwarfism can show marked
physical stunting, skeletal delay, and delayed puberty (Hopwood &
Becker, 1979; Bowden & Hopwood, 1982). These children may have
increased caloric expenditures or poor caloric utilization to help ex-
plain, in part, their lack of weight gain despite large dietary intakes.
Pituitary growth hormone secretion may also be low, presumably as a
result of stress-related inhibition of the hypothalamic-pituitary axis
(Powell, Hopwood, & Barratt, 1973; Powell et al., 1967). An improve-
ment in the child’s environment may lead to dramatic catch-up growth
and rapid pubertal progression if the child is already of pubertal age.

It is likely that emotional factors could also have a role in an individ-
ual who has a very sluggish progression through puberty in more sub-
tle ways. A fear of growing up can become manifest in the arrest of
linear growth and pubertal progression (Hopwood & Schwartz, unpub-
lished data). A prepubertal boy aged 17 years and 3 months, with a
bone age of 14 years and height age of 12 years, had normal gonado-
tropin responses to bolus GnRH for a pubertal boy and borderline pro-
vocative but low spontaneous GH secretion while growing at a very
slow rate (3.5 cm/year). Psychological evaluation revealed guilt about
wishing his father would die, and when this later occurred, a fear of
growing up, because, he said, “if you grow up you have to die.” Fur-
ther counselling and treatment with short-term low-dose anabolic ste-
roids resulted in improvement in his growth velocity (8.5 cm/year) and
normal progression through puberty. Thus, the adolescent with de-
layed pubertal progression deserves careful evaluation of psychosocial
and nutritional as well as biological factors.
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Biological and Social Influences on the
Endocrinology of Puberty:
Some Additional Considerations

Stephanie A. Sanders and June M. Reinisch

The preceding chapters by Cameron and Hopwood address our cur-
rent level of understanding about the potential regulatory mechanisms
of puberty. They cite endocrinological, environmental, and psychoso-
cial variables that can stimulate or inhibit the pubertal process. With
the advances in assay techniques and the prospective studies reported
by Nottelman, Chrousos, and colleagues (Chapter 6), it is clear that our
understanding of the pubertal process is significantly more sophisti-
cated than it was even a few years ago. Although pulsatile patterns of
gonadotropin-releasing hormone (GnRH), beginning initially during sleep
(see Chapters 1, Cameron: and 2, Hopwood), are believed to precede
gonadal transition into reproductive functioning, we still have not de-
termined what triggers the onset of puberty or, specifically, what stim-
ulation occurs or what inhibition is lifted that initiates the onset of the
pubertal GnRH pattern.

To gain insight into additional types of potential regulating mecha-
nisms that might be involved in the setting and adjustment of the bio-
logical clock that controls pubertal onset, it may be helpful to broaden
the perspective from which we view puberty to a developmental model
of sex differences over the life span. This perspective highlights the
interaction of biological and environmental factors in shaping the or-
ganism over time.

The Multiplier Effect Model

In order to illustrate this interactive approach, we have modified a
concept developed by E. O. Wilson (1975), which is presented in Fig-
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ure 3-1. The model addresses the interplay of biology and the social
environment in shaping the development of sex differences. It begins
at conception when the overlap between males and females is almost
total. That is, the only difference resides in 1 of 46 chromosomes. Ge-
netic material on this chromosome directs the differentiation of the male
gonad into testes, providing a second difference. The testes, in turn,
begin to synthesize testosterone. During gestational development, both
the genitalia and the brain are sexually differentiated under hormonal
influence (explained in more detail later). At birth, sex differences are
small but relevant to (1) how the infant responds to the environment
and (2) how the social environment responds to the infant. First, the
sexes differ with respect to their perception of environmental stimuli
(Gandelman, 1983; Reinisch, Gandelman, & Speigel, 1979). These per-
ceptual differences could be the result of somatic sex differences of the
central nervous system (CNS) or peripheral (sensory) receptors. It is
likely that perceptual, cognitive, and temperamental differences lead to
differential interpretation of, and response to, the environment. Sec-
ond, most societies treat infants, children, and adults differently based
on their sex as determined by their external genitalia. The successive
interactions between the organism and environment alter the organism
as it develops and augment differences between the sexes. Puberty is
the second of two developmentally significant eras of hormonal impact
that influence the physiology and behavior of the adult organism and
increase sexual differentiation. The first occurs prenatally.

Prenatal Sexual Differentiation

The multidisciplinary nature of this volume and the need to contex-
tualize puberty within this broader developmental perspective warrant
a brief review of the prenatal aspects of the sexual differentiation pro-
cess. Male and female conceptuses are virtually identical except at the
chromosomal level: male zygotes have one X and one Y sex chromo-
some, whereas females have two X chromosomes. During the initial
period of development the gonads are undifferentiated. At 6 weeks
postconception, in a normal male the presence of H-Y antigen causes
the gonadal tissue to begin to differentiate into testes. By 7-8 weeks,
the fetal testes initiate the production of testosterone, which causes the
subsequent differentiation of internal and external genitalia into the male
phenotype. In the absence of H-Y antigen or its specific cellular recep-
tor, the embryonic gonad will eventually develop into an ovary. It is
the absence of masculinizing androgenic hormones (e.g., testosterone)
that permits the female genital phenotype to be expressed. It is impor-
tant to note that hormones, rather than genetics directly, are responsi-
ble for the differentiation of the internal and external genitalia into male
and female types. Regardless of the composition of the sex chromo-
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Figure 3-1. Diagram depicting the role of the interaction between biological factors and the environment in the development
of sex differences, known as the multiplier effect. (Modified from Reinisch & Sanders, 1987.)



Biological and Social Influences on Endocrinology of Puberty 53

somes (i.e., XX or XY), it is the presence of androgenic hormones that
induces the male phenotype and the absence of such stimulation that
results in the female phenotype.

Parallel to genital dimorphism, there is now strong evidence of sex-
ual dimorphism in brains of animals and humans on such dimensions
as neural connections, volume of cell nuclei, dendritic field patterns,
and size of brain nuclei, as well as oxidative metabolism, protein con-
tent, serotonin levels, RNA metabolism, and cholinesterase activity (De
Vries et al., 1984; Gorski, 1987; Reinisch & Sanders, 1984). Data from
laboratory animals indicate that exposure to androgenic hormones dur-
ing early development directs differentiation of the male phenotype.
Among the dimensions that can be affected during the process of sex-
ual differentiation of the CNS in rodents is the hypothalamic regulation
of the pituitary-gonadal axis controlling the timing of pubertal onset
and subsequent fertility. Adult behavioral patterns including sexual and
aggressive behavior are also altered by hormonal manipulation, pre-
sumably reflecting underlying differences in brain structure and func-
tion. Studies of humans exposed to sex-atypical prenatal hormonal en-
vironments as a result of genetic anomalies or medical treatment of
their mothers during pregnancy with exogenous hormones or drugs
have suggested similar effects on the sexual differentiation of the gen-
italia, the brain, or both (given that behavior may serve as a bioassay
for sexual differentiation of the brain). Alterations of the prenatal hor-
monal milieu have been shown to affect personality, aggression, and
cognitive abilities (for reviews see Ellis, 1982; Hines, 1982; Reinisch,
1974, 1976, 1983; Reinisch & Sanders, 1984, 1987, in press; Sanders &
Reinisch, 1985).

Of particular relevance to this volume are the effects on the hypotha-
lamic-pituitary-gonadal axis and on sexual behavior. Reviews of the
pertinent animal experimental data on the effects of prenatal adminis-
tration of hormones on puberty and behavior have been provided by
Reinisch (1974, 1976, 1983), Gorski (1987) and Goy, Wolf, and Eisele
(1977). Based on such data, the role of prenatal and neonatal hormones
is conceptualized as organizing or sensitizing neural systems, with the
role of pubertal hormones being understood as activational (Beach, 1945,
1971; Goy, 1968; Goy & McEwen, 1980; Harris, 1964; Phoenix et al.,
1959; Young, Goy, & Phoenix, 1964).

Depending on the species, the type and amount of hormone, and
the timing of exposure, it appears that the prenatal environment can
alter both the timing of puberty and subsequent fertility. For example,
exposure to androgens appears to delay the onset of menstruation in
human females and rhesus monkeys. Similarly to testosterone-induced
pseudohermaphroditism in rhesus monkeys (i.e., females genitally
masculinized by prenatal exposure to testosterone; Goy, 1970), girls with



54 Biological and Environmental Factors

adrenogenital syndrome (AGS) have been found to have delayed men-
arche (Money & Schwartz, 1977). AGS is due to a genetic abnormality
that causes a deficiency in an enzyme necessary to the production of
cortisol. As the adrenal glands attempt to synthesize the required amount
of cortisol, androgenic by-products are accumulated (Williams, 1981).
In this way, genetic females are exposed to abnormally high levels of
androgens during development. In extreme cases, the genitalia are so
masculinized that these infant females pass medical inspection as boys
with undescended testicles. Surgery may be required to correct genital
defects, and cortisone replacement therapy halts the production of
adrenal androgens. AGS girls may show extreme delays in menarche
even when they are well regulated on cortisone from early infancy. The
degree of delay may be related to the amount of androgen produced
by the adrenals during gestation or to the individual’s sensitivity to
that hormone exposure.

Steroid hormones are not the only substances that can alter the tim-
ing of puberty, fertility, and sexual behavior when present early in life.
Another group of compounds that can affect sexual differentiation and
development is the barbiturates. For example, female rats exposed to
phenobarbital during gestational days 12-19 showed a significant delay
in onset of puberty as determined by time of vaginal opening and ap-
pearance of first-estrus smear (Gupta et al., 1980). These animals also
experienced higher rates of abnormal estrous cycles and infertility as
compared to controls. Further studies revealed that prenatal phenobar-
bital exposure significantly affected plasma steroid hormone and go-
nadotropin concentrations and uterine cytoplasmic estrogen’ receptors
(Gupta et al., 1980). Similar reproductive alterations, including delayed
testicular descent, decreased fertility, and permanent reduction in both
plasma and brain testosterone levels have been found in male rats ex-
posed prenatally or neonatally to barbiturates (Gupta, Shapiro, & Yaffe,
1980; Gupta, Yaffe, & Shapiro, 1982).

When administered during gestation, barbiturates appear to have two
modes of action relevant to brain differentiation (Reinisch & Sanders,
1982). They can directly influence the development and survival of CNS
cells, and they can indirectly affect brain development by altering he-
patic metabolism of the sex steroids, which in turn shifts the prenatal
hormone environment. (Exposure to barbiturates induces hepatic mi-
crosomal enzymes, which metabolize both barbiturates and steroid
hormones. In fact, barbiturates have been used as antiandrogens in
animal experimentation.) Reviews of this literature may be found in
Reinisch and Sanders (1982) and Fishman and Yanai (1983).

Thus, it appears that alteration of the prenatal milieu by exogenous
hormones and certain drugs can have consequences that are not ap-
parent until much later in development. Thus, prenatal events in mam-
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mals, including humans, can substantially alter pubertal events occur-
ring many years later. It is possible that normally occurring differences
in the prenatal hormone environment contribute not only to differ-
ences between the sexes in the hypothalamic-pituitary regulation of go-
nadal hormones and behavior, but also to timing differences in the
onset of puberty between and within the sexes. Clearly, a number of
interesting research questions can be asked about the relationship be-
tween prenatal hormones and the pubertal process.

The Role of Pheromones

Let us turn now to the pubertal era itself. Cameron (Chapter 1) and
Hopwood (Chapter 2) have presented data from nonhuman primates
and humans, respectively, that examine the hormonal events underly-
ing pubertal onset as well as some of the factors that can interfere with
this process. Given the interactionist perspective represented in our
multiplier effect model (Fig. 3-1), it is of interest to identify some of the
social or environmental influences that may interact with biological fac-
tors in the determination of pubertal onset. Others (Chapters 1, Cam-
eron; and 2, Hopwood) have cited stress, excess exercise, and insuffi-
cient diet as causes of pubertal delay. However, another area that is of
interest to our laboratory as possibly relevant to the endocrinology of
puberty is pheromones, the chemical messengers that facilitate inter-
action among members of a species. Sexual attractants in insects were
the first pheromones to be identified, and similarly acting substances
have subsequently been identified in a number of mammalian species.
Pheromones can affect sexual behavior, fertility, puberty (addressed
later), aggression, and maternal behavior (see Albone, 1984; Vanden-
bergh, 1983a). In addition to the other variables that might influence
pubertal onset and regulation, evidence is accumulating to support the
possible role of chemical inputs from males and females in human re-
productive and sexual functioning. In the following review we outline
some of the relevant data.

Human Evidence

There is evidence that pheromonal communication may take place among
humans. The phenomenon of menstrual synchrony has been fairly well
documented (Graham & McGrew; 1980; McClintock, 1971; Quadagno
et al., 1981; Russell, Switz, & Thompson, 1980). That is, women who
spend considerable time together tend to develop synchronized men-
strual cycles to a greater extent than would be expected by chance.
Synchrony usually develops within 3-4 months after women begin
spending time together, moving in as roomates in college, or working
closely together. That pheromones may be involved in the develop-
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ment of menstrual synchrony has been suggested by a number of re-
searchers (McClintock, 1971; Preti et al., 1986; Russell et al., 1980).

The first data that specifically tested the hypothesis of a pheromonal
cause of menstrual synchrony were collected by Russell and co-work-
ers (1980), who reported that perspiration from a donor woman in-
duced a shift in the timing of menses in other women. Perspiration
from the donor, who reported that other women'’s cycles had often
shifted to become synchronized with hers, was mixed with alcohol and
applied to the upper lips of five women four times per week. Six women
comprising a control group were swabbed with alcohol alone. After 4
months of treatment, the experimental group’s onset dates of men-
strual flow had shifted so that they were only an average of 3.4 days
different from the donor’s, as compared to 9.2 days for the control
group.

Preti and colleagues (1986) subsequently conducted a prospective,
double-blind study testing the same hypothesis in a similar fashion.
They used combined auxillary extract from a group of female donors.
The subjects, women who reported their menstrual cycles to be normal
(29.5 * 3 days), were exposed to axillary extracts or plain ethanol rubbed
on the upper lip of the subject three times a week for 10-13 weeks. At
the end of the experiment, for the experimental group exposed to ax-
illary extract, the number of days difference in menses onset relative to
the “donor cyde” was significantly reduced from 8.3 to 3.9 days, whereas
the control group showed no change. These two studies (Preti et al.,
1986; Russell et al., 1980) provide more direct evidence supporting the
hypothesis that pheromones may play a role in human reproductive
functioning.

Recent data from our laboratory are consistent with the hypothesis
that pheromones may contribute to the development of menstrual syn-
chrony. Lesbian couples who were sexually exclusive and cohabiting
(spending at least 4 nights a week together) were significantly more
likely to have synchronized menstrual cycle onset dates than were those
who either spent fewer nights together or had multiple female part-
ners. Those in this latter group perhaps received competing phero-
monal inputs from women other than their primary partners (Sanders,
Ziemba-Davis, & Reinisch, 1987).

There are also two studies suggesting that pheromones produced by
men may influence the occurrence of ovulation (Veith et al., 1983) as
well as menstrual cycle length (Cutler et al., 1986) in women.

Although research is needed to explore further the possibility that
pheromones can affect human menstrual cycle patterns and therefore
hypothalamic-pituitary regulation of ovarian function, supportive evi-
dence is accumulating.
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Experiments with Mammals Other than Humans

Although we know of no published reports regarding the possibility of
pheromonal regulators of human puberty, pheromones have been shown
to influence puberty as well as cyclicity and fertility in a number of
other mammalian species.

In general, pheromones produced by males accelerate female pu-
berty (see Vandenbergh, 1983b). In the house mouse Mus musculus,
vaginal opening and first estrus occurred 20 days earlier in females
exposed to an adult male as compared to females isolated from males
(Vandenberg, 1967). Soiled bedding transferred from a male’s cage to
a female’s cage induced earlier puberty (Vandenberg, 1969). Exposure
to male urine has the same effect, even at 100-fold dilutions (Vanden-
berg, 1983b). Exposure to adult males or their urine leads to luteiniz-
ing-hormone (LH) release within 20 minutes. The ability of males or
their urine to accelerate female puberty appears to be androgen depen-
dent. Urine from juvenile males does not produce the effect, nor does
urine from males 10-15 days after castration (Drickamer & Murphy,
1978). Testosterone replacement can restore a castrated male’s ability
to accelerate female puberty (Lombardi, Vandenberg, & Whitsett, 1976).
Even females injected with testosterone produce the pheromone in their
urine and its malelike effect. Social factors affecting testosterone levels
influence the ability to accelerate puberty: Only urine from dominant
male mice will have this effect (Lombardi & Vandenberg, 1977).

Among saddle-backed tamarins, Sanguinus fuscicollis, juvenile fe-
males reared with adult males conceived at an average of 398 days of
age as compared to 631 days when reared with male peers (Epple &
Katz, 1980). Pigs (Brooks & Cole, 1970) and cows (Izard & Vanden-
bergh, 1982) also exhibit male-influenced acceleration of female pu-
berty. In prairie voles (Dluzen et al., 1981), direct physical contact is
needed. Within 1 hour of skin contact with male urine, the posterior
half of the female olfactory bulb showed a 54% depletion of norepi-
nephrine in conjunction with a 185% increase in LH-releasing hormone
in the hypothalamus. This resulted in an increase in LH production by
the pituitary gland, which stimulated increased estrogen production in
the ovaries leading to increases in uterine weight.

Adult females, on the other hand, seem in general to inhibit pubertal
onset in young conspecific females, with the exception that urine from
pregnant or lactating female mice leads to pubertal acceleration (Van-
denbergh, 1983b). For example, in the house mouse M. musculus the
presence of other females (group v. single rearing) delays the onset of
puberty (Vandenbergh, 1983b). This inhibition effect occurs whether or
not a male is present. Soiled bedding from group-housed female mice
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inhibits puberty in isolated juvenile females (Drickamer, 1974). Exter-
nally collected urine from group-housed females inhibits puberty, but
urine from isolated females has no effect (McIntosh & Drickamer, 1977).
Pubertal inhibition is represented by a 4-5 day delay of first estrus.
Although it is not known whether pheromones are involved, among
marmosets Callithrix jacchus (Abbott & Hearn, 1978) and saddle-back
tamarins S. fuscicollis (Katz & Epple, as cited in Vandenbergh, 1983b),
only the dominant female becomes pregnant while ovulation is sup-
pressed in subordinates. However, if a young female is removed and
placed with a male, she will begin cycling while her peers who remain
with the dominant female do not. The mother gerbil (Payman & Swan-
son, 1980) suppresses puberty of female offspring only while lactating
or rearing a second litter. Nonpregnant mothers or mothers whose lit-
ters are removed are not effective.

In general, adult females inhibit female puberty and males accelerate
it. Thus, in a number of mammalian species there is evidence suggest-
ing that adult females and males produce pheromones that can influ-
ence the timing of pubertal onset in younger conspecific females.

There is also evidence that the timing of puberty in male mammals
may be affected pheromonally. In general, females seem to stimulate
or accelerate male pubertal development, whereas other males appear
to delay or inhibit it (Vandenbergh, 1983b). Male mice reared with fe-
males when compared to isolated or group-reared males show more
rapid growth of testes and epididymides at 37 days of age (Fox, 1968).
The presence of adult males inhibits testicular and accessory-organ
growth in young males (Vandenbergh, 1971). An older female can also
inhibit male puberty if she dominates the young male in fights (Svare,
Bartke, & Macrides, 1978). Other species such as the prairie deer mouse
and common voles also show male inhibition of masculine puberty
(Vandenbergh, 1983b).

Data on other species and evidence suggesting that humans may also
produce pheromones that can influence reproductive cyclicity (e.g.,
menstrual synchrony) lead to the following questions: Are there pher-
omones that can accelerate or delay the onset of puberty in humans? If
so, are there social and hormonal factors that influence their effective-
ness? Does responsiveness to these pheromones vary developmentally
or among individuals? Do prenatal events affect the responsivity to these
and other socioenvironmental regulators of pubertal onset?

Summary

The multiplier effect model is a useful way of illustrating the biology-
environment transactions that influence human sexual differentiation.
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It particularly highlights the role of hormones during two important
developmental eras, prenatal and pubertal. The prenatal environ-
ment—especially the prenatal hormonal milieu—is probably involved
in setting the neural timing mechanism that underlies pubertal onset.
This is part of the organizing or sensitizing effect of prenatal hor-
mones. Depending on the brain differentiation that has occurred, de-
veloping children will respond differentially to environmental stimuli
and also will elicit differential responses from the environment de-
pending on their actions and physical characteristics. Through the de-
velopmental transaction of biology and environment, the responses of
the organism to socioenvironmental and internal biological factors that
may proximally regulate pubertal onset will be shaped. (We have sug-
gested that one such proximate factor, in addition to those mentioned
by Cameron in Chapter 1 and Hopwood in Chapter 2, may be phero-
monal.) The onslaught of hormonal impact at puberty further differ-
entiates the individual and socioenvironmental responses to that indi-
vidual, all of which significantly influences adolescent and adult
behavioral development, resulting in the period of greatest difference
between the sexes—that is, the reproductive years.
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A Comparative Primate Perspective
on Adolescence

Leonard A. Rosenblum

Since so many developments are involved, it is difficult to mark a
single point at which an individual may be said to have begun

adolescence.
(Kinsey, Pomeroy, & Martin, 1948, p. 189)

As the Kinsey quote suggests, adolescence is neither a point in time
nor an event signaled by some particular behavioral or morphological
change. One may define puberty in specific neuroendocrinological terms,
but adolescence is, of its essence, a period of transitions rather than a
moment of attainment. It is the nature of those transitional processes
that concerns us. While we may recognize, indeed agonize over, the
diverse pathways followed by our own species during the stormy pas-
sage into maturity in human cultures, the march toward adulthood
would appear to involve many of the same basic elements within the
other primates. The role of this commentary is certainly not to provide
any sort of survey of the extensive animal literature on the behavioral
and morphological changes that culminate in reproductive and social
maturity. Rather it is an effort to provide a comparative framework
within which one may see parallel factors at work in shaping the form
of adult expression in both human and nonhuman primates.

First, the usual note of caution regarding terms. As already sug-
gested, adolescence may best be understood as the pattern of changes
that occur across a period of time, and is not denoted by a particular
event, behavior, or physical achievement. Thus, the adolescent period,
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rather than “adolescence’ as a state of the individual, nor “adolescent”
as a quality of particular behavior traits or physical features, should be
used to define the topic of our discussion here. Although we often
speak of adolescent or even infantile patterns in ““full adults,” or even
aged humans (and this is true of nonhumans as well), these terms re-
flect an assumption of developmental origins or the relegation of the
pattern to another, more “appropriate” period in the life cycle. Since
behaviors rarely disappear overnight from the animal’s repertoire, any
more than they appear in full form and magnitude when they first
emerge, our problems in defining the end of the adolescent period are
as difficult as defining its beginning. It is most important that we care-
fully maintain the distinction between features carried over from earlier
periods and remaining as part of the later repertoire, from our concern
with the adolescent period itself. The primate begins life in a state of
virtually absolute dependence for its survival on the constant attention,
care, and nurturance of its primary caregiver—generally its mother. Even
as the infant moves with increasing freedom around its physical envi-
ronment and comes into contact with other members of its social group
with increasing frequency, its behavior and the reactions it solicits from
those around it, will reflect the considerable influence of its vigilant
parent as well as the changing features that reflect its physical devel-
opment. How it looks, how it behaves, and to whom it belongs will all
help shape others’ reactions to the developing infant. As one seeks to
grasp the onset of this transitional period between infantile and mature
status, under natural conditions, it may be impossible to separate the
effects of the changing physiological state of the infant from the nature
of the reactions of those around it.

An early example of this interactive process is the social effect of the
“natal coat” with which the primate infant is generally born—that is, a
coat of a different shade from that of the adult coat (Sugiyama, 1965).
As the infant gradually gains motor ability and movement from the
mother, the natal coat appears to elicit some degree of group solicitude
and forbearance in this earliest phase of the infant’s outward explora-
tions. But, in many species, at around the 3:to 4-month point, the coat
color shifts toward that of the adults. As the infant gains increasing
size, skill, and capacity to move efficiently around the habitat, flee, and
avoid predators, group reactions to the infant change as well. Adult
members of the group become less solicitous and tolerant toward the
infant; gradually they begin treating the new member the same as oth-
ers in the group, albeit somewhat less harshly.

Perhaps a more relevant example of adolescent transitions to con-
sider is the onset of sexual behavior in the male; rather than merely
fragments of the adult pattern, one sees apparent sexual arousal, with
full mounting and thrusting. Several years before the onset of the surge
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in gonadal androgens, well before active spermatogenesis, one may
observe active sexual behavior in young males under certain specifiable
circumstances (Rosenblum & Nadler, 1971). It is well known that male
primates do not often copulate with females unless they are able to
demonstrate some degree of dominance. In general then, a young male
paired with a large adult female—even one in the periovulatory period
of maximum sexual receptivity—will fail to show any apparent sexual
interest in her. Indeed, avoidance, cringing, and fear may be the most
prevalent of the male’s behaviors (Rosenblum & Nadler, 1971). How-
ever, if that same pairing were to take place in the context of a social
group within which the infant’s mother was significantly dominant over
the estrous female, the young male may be the subject of active solici-
tation from the female and may mount her vigorously.

Similarly, if the young male is directly paired with a receptive but
small, and hence less dominant female, the young male may engage in
very active copulations with her, and, as a reflection of his highly aroused
state, will show very brief latencies between mounts. Indeed, intro-
mission may be achieved and “orgastic” patterns will be observed. While
most theorists would generally include the emergence of this type of
sexual responsivity as a reflection of adolescent development, it is clear
that only a portion of variance involved in the appearance of the pat-
tern can be seen to lie in the physical development of the young ani-
mal. A significant source of this behavioral expression must also be
attributed to the nature of the complex social configuration within which
we observe these behaviors.

In light of these types of data, perhaps one perspective from which
we can profitably view adolescence is to consider the question of re-
sponse thresholds. As internal structures and events change, there may
be a gradual change in the level of stimuli necessary to release a given
pattern of behavior; sexually active adult males may respond to females
in various stages of their reproductive cycles, and in many different
situations, while younger (and perhaps more geriatric) males may need
a more receptive female or one less potentially threatening for charac-
teristic patterns to emerge. Nonetheless, in the absence of an under-
standing of the stimuli to which our subjects are being exposed, we
cannot delineate the factors that must coalesce to elicit the patterns we
label as adolescent.

Let us consider another aspect of adolescent development, the grad-
ual shift from the peer groups of early life to the various assemblages
of adult society. Here, too, one must look for the mixture of individual
motivation to seek the company of adults and the nature of the adult
reaction (i.e., acceptance or rejection). Consider the case of the Peru-
vian squirrel monkey. It is a feature of the social organization of this
species that the male and female members of the large troop are “sex-
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ually segregated.” That is, while males and females remain within what
we have called ““a sphere of potential interaction,” females remain in
close isosexual groupings while males remain very close to other males
and generally avoid making a close contact with the females (Coe &
Rosenblum, 1974; Rosenblum, Coe, & Bromley, 1975). As a conse-
quence, when infants are born, their initial social experiences occur
almost exclusively with the other females of the mother’s group. Ma-
turing fairly rapidly, these small primates initially move into mixed-sex
peer groups that are differentiated sexually along various behavioral
lines but not segregated regarding interactive patterns. By the time the
subjects reach puberty, both males and females have joined their re-
spective adult isosexual subgroups. How does this transition take place?

In a series of experiments we have shown that progress along this
pathway reflects the combined roles of external stimuli and physical
maturation of the young (Coe & Rosenblum, 1974; Rosenblum & Coe,
1977). When prepubertal, 2-year-old males and females are placed to-
gether in the absence of a segregated adult group, these youngsters
maintain high levels of intersexual interaction. When, a group of adult
males and females was added to these adolescents, there was a gradual
breakup of the mixed-sex peer group as each sex shifted to increasing
proximity with their adult isosexual counterparts. Observations indi-
cated that each sex of adolescent was both more attracted to (i.e., ap-
proached more often) the adult members of their own sex, and was
less likely to be rejected by their same-sex adult group members. Within
3 weeks of introduction of the male and female adult subgroups into
the living area, interactions between the male and female adolescents
dropped sharply, and their participation in the segregated social struc-
ture of their species moved toward completion. When the adults were
removed, however, the segregation of the adolescents broke down and
the mixed-sex peer group was reestablished. In spite of the matura-
tional readiness of these 2-year-olds to respond to adults and the social
structure they provided, the segregation could not be maintained in
their absence at this point in development.

When, however, this same experiment was carried out with fully
weaned 1-year-olds, a different pattern emerged. Once again the year-
lings, in the absence of adults, failed to segregate. Interactions between
males and females were at indistinguishable levels. However, unlike
their more mature counterparts, the yearling group did not segregate
sexually when adults were introduced. This did not appear to be the
result of indiscriminate rejection by the adults, but rather seemed to
reflect the Jack of motivation on the part of the yearlings to approach
their same-sex adult group members in any consistent fashion. This
study therefore reflected that the shift from the early pattern of non-
segregated peer groups to the adult structure of this species involved
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not only a physical, maturational change in these youngsters (uniden-
tified as yet but occurring sometime during the second year of life) but
also their responsivity to different classes of adult individuals as well
as the reactions of those adults to them as they approached. Any effort
to ascribe this fundamental shift to either internal or external factors
alone would miss the critical transactional quality of these develop-
ments and fail thereby to identify correctly the nature of the adolescent
transition taking place.

Lest we throw out the baby with the bathwater, it is important to
bear in mind that some elements of the transitional changes occurring
during the adolescent period may bear more heavily than others on
internal changes or external influences. Clearly, the experiments on early
deprivation of social experience in rhesus monkeys suggests that re-
gardless of the relative normality of hormonal changes at puberty, and
regardless of the normality of subsequent stimulus configurations, de-
prived males in particular may never perform even infantile sociosex-
ual patterns (Sackett, Tripp, & Grady, 1982). They never make substan-
tial progress toward psychological and behavioral maturity, regardless
of their level of physical maturation. Thus, under some conditions at
least, environmental conditions and experience may completely over-
whelm the impact of physical changes taking place during what would
ordinarily be the adolescent period. Indeed, one may question here
even the use of the term adolescent, since in many ways these depri-
vation-reared subjects seem locked into a relatively infantile behavioral
status.

Similarly, in an experiment performed in our laboratory some years
ago, we demonstrated abrupt and quite dramatic behavioral changes
that were entirely dependent on a shift in hormonal status and were
completely reversible when the hormonal stimulation was changed
(Rosenblum & Bromley, 1978). In this study, we examined the impact
of high levels of sex-typical gonadal hormones on social behavior in a
group of male and female bonnet macaques. All the subjects were more
than 1 year under the average age of puberty during the study, that is,
they were in what might be considered an early part of the adolescent
period of development. While adult members of this species generally
spend long periods of the day in close, contact huddling, younger an-
imals initiate such contact relatively infrequently and maintain this be-
havior for relatively short periods. In contrast, high levels of social play
of various types are characteristic of infants and adolescents but vir-
tually absent in adults.

Following several weeks of baseline observations, in counterbalanced
fashion, and blind to the observers, males were given either androgen
or the vehicle, while females were given estrogen or the vehicle. Across
the study, administration of the gonadal hormones caused a dramatic
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drop in play behavior and sharp increases in contact huddling in both
the males and females. These changes were maintained so long as the
gonadal hormones continued to be administered. Nonetheless, 3 weeks
following cessation of hormone administration, the more age-typical
patterns of frequent play and infrequent huddling reemerged. Thus, in
this instance at least, the changes in behavior from those characteristic
of an earlier developmental period to those more characteristic of adult-
hood seemed almost completely dependent on a specific hormonal shift.
Of course these subjects had been maternally and socially reared prior
to these manipulations, and it is conceivable that distortions in their
prior experience might have blocked or altered these results, as was
previously suggested. But clearly, given a base of appropriate experi-
ence, the physical alteration of hormonal status appeared to account
for the most important changes in this case.

As we attempt to gain a grasp of the interplay of events that shape
the course of, and perhaps determine, the outcome of the transitions
of adolescence, these comparative examples highlight a number of foci
of concern. Of course we must be attentive to the physical changes
occurring in an individual during a given period of development. It is
crucial that the emphasis here be placed on changes within a given
individual; as with all other aspects of development, averages offer only
a rough guide to individual attainments. Yet we must also consider the
range of experiences that preceded the onset of the physical changes
we seek to incorporate into our definition of adolescence. Existing data
suggest that a variety of prior experiences, or the lack thereof, may
either facilitate or retard the expression of particular patterns in any
given situation. Similarly, measures of these physical changes in the
absence of a defined setting within which behavior is to be expressed,
leaves any understanding of adolescent development in a contextual
vacuum. Therefore, as a last element of our investigative and concep-
tual efforts, we must seek to understand the nature of the stimuli to
which our subjects are being exposed, in terms of both our subjects’
reactions to the stimuli they confront and the responses that our sub-
jects provoke from the world around them. This integrated, multidi-
mensional approach, in which both internal and external changes and
stimulus events—both past and present—are incorporated into our
conceptualizations and empirical investigations, offers our best hope of
understanding the complexities of the adolescent experience.
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Hormonal and Social Determinants of
Adolescent Sexual Initiation

J. Richard Udry

The overall purpose of our study is to examine how biological and so-
cial factors interact to affect the development of sexuality in adoles-
cence. Our model for adolescent sexual behavior postulates two sources
for motivation for sexual behavior in adolescence. The source everyone
but social scientists knows about is biological libido, resulting from hor-
mones associated with puberty and adulthood. The second is socially
generated motivation, in which social influences specify the rewards of
sex and to whom they apply. But in the face of this motivation, there
is a set of social controls to prevent adolescents from becoming sexually
active. No adults approve of sex for the early adolescent. If the controls
are universally effective, there is no sexual behavior. Inevitably some
adolescents escape the controls—either because they experienced less
effective control behavior on the part of adults, or because some char-
acteristics of their own produced sexual motivation strong enough even
to overcome the adult controls they experienced.

Motivation alone is not enough to lead to coitus: one must have a
partner. Not all adolescents are equally attractive partners. Since in this
“’deviant behavior” the partner is not usually a victim but a willing
participant, the ability to attract a partner must be a part of our overall
theoretical model. As Figure 5-1 demonstrates this model postulates
three categories of determinants for initiation of coitus: motivation, at-
tractiveness, and social controls.
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Dependent
Measures Components Dimensions Variable
Pubertal
development BIOLOGICAL
Hormones MOTIVATION
Deviance index STRAIN TOWARD
Age MATURITY ——— MOTIVATION
Sexual
permissiveness
Locus of control
ey
Future oriented ATTITUDES
Subjective
expected utility
Sexual awareness
Sex intentions
Age of respondent TRANSITION
Mother’s education
TO COITUS

Father’s occupation PARENTS

Marital status \ /
Mother's adol. sex SOCIAL

Control behavior /CONTROLS

School performance SCHOOL

Same sex friend’s
intercourse

Opp. sex friend’s FRIENDS
intercourse

Age of respondent

Pubertal
development PHYSICAL

Aftractive ATTRACTIVENESS

Popularity sociaL ——

Figure 5-1. Conceptual model for transition to coitus.

A Panel Study of Transition to Coitus

Our overall approach to the problem of identifying the causes of ado-
lescent sexual behavior has been to follow a panel of early adolescents,
beginning in grades 7, 8, and 9 (ages 11-15), over a period of 2 years.
We elected to study all the pupils in certain schools in a sunbelt city.
This aspect of the design was dictated by our desire to identify the
influence of friends on one another’s sexual behavior. This was accom-
plished by having adolescents name their best friends of each sex. Since
all the pupils in a school were potential respondents, this enabled us
to match friends’ questionnaires. We interviewed more than 1400 (75%
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of those eligible) adolescents in 1980, and followed up more than 1100
of these 2 years later, (>90% of those still eligible). We used primarily
self-administered questionnaires. We also administered a questionnaire
to the mothers of most respondents at both time periods. All question-
naires were essentially the same at the two time periods. The adoles-
cents provided certain family information, a self-assessment of pubertal
development using multiple items, descriptions of their own attitudes
and sexual behavior, and their perceptions of friends’ attitudes and
behavior.

Four features of our research design are significant improvements
over most of the studies of adolescent sexual behavior. First, we mea-
sure all the determinants of sexual behavior before the initiation of coi-
tus has occurred. The only previous study to use this design is by Jes-
sor and Jessor (1975). Without this feature it is impossible to distinguish
the causes from the consequences of sexual behavior. Second, we mea-
sure the behavior and attitudes of parents and friends by asking them
rather than the index respondent to report. Direct parental responses
have been used before (Thornton & Camburn, 1983), but there were
obtained after the sexual behavior of interest had occurred. Direct friend
responses have been used by Kandel (1978) but not for measuring sex-
ual behavior. By actually interviewing parents and friends, we escape
the distortion of interpersonal perception. Third, we specifically incor-
porate the dimensions of motivation and attractiveness. Nearly all pre-
vious studies have concentrated exclusively on social norms and social
controls (e.g., Hogan & Kitagawa, 1985). Fourth, ours is the only study
that incorporates measures of pubertal development and pubertal hor-
mones among the determinants of adolescent sexual behavior. Nottel-
mann et al. (Chapter 6, this volume) measure pubertal development
and hormones of adolescents for other behavioral relationships. Dorn-
busch et al. (1981) examine relationships between pubertal develop-
ment and dating, but not sexual behavior.

Table 5-1 gives results of an analysis of the determinants of the in-
ception of coitus between rounds for those who were virgins at the
first interview. We used a logit multiple-regression model with step-
wise addition of variables according to our theoretical model of the
causal relationships among the independent variables. These data are
reported in more detail in Udry and Billy (1987), where each variable
is described and defined. Race-sex groups were analyzed separately
because several variables had race or sex interactions or both.

The sources of social influence on white girls’ initiation of coitus are
many and strong. The sources of social influence for white boys are
few and far between. The sources of social influence for black girls are
nil. Black boys are not shown because most black boys were nonvirgin
at the first interview, and the number making a transition to coitus was
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Table 5-1
Hierarchical Logit Regression Coefficients for f; Variables Predicting Coitus
by &, for t; Virgins

WHITE MALES WHITE FEMALES BLAcCk FEMALES

Zero At Zero At Zero At
VARIABLES Order  Entry  Order Entry  Order  Entry
Pubertal Development A48 48" 110" 1.10*
Age 73 .65* 42% .18
Attractiveness 24 13
Both Parents -.70* -.60
Same-Sex Friend Coi- 1.86** 1.71%*
tus
Opposite-Sex Friend 1.30*  1..30*
Coitus
Popularity with Op- 6™ 16™
posite Sex
Grades —.656"  —.60*
Deviance .25* .20 89** T4
Sex Experience 51 32 94 69*
Think About Sex 27 .10
Turn On 16" .15
Subjective Expected .02* .01* 02+ 02* .02+ .02*
Utility
Sexual Permissiveness 31 .18 42 .19
Premarital Index .06* .01 0% =02
Discount Rate -.25% -.17
Locus of Control -.21* .02
Future Sex 21 .09 38" .19 21 .19

Note: *Significant at .05 level; **significant at .01 level. “At entry”’ coefficients
controlled for all variables entered higher in the table. Omitted variables were
not significant at zero order.

too small for useful analysis. For black girls, the only variables predict-
ing initiation of coitus were pubertal development and sexual inten-
tions. Pubertal development was a very strong influence, with those 1
standard deviation above the mean ten times as likely to initiate inter-
course as those 1 standard deviation below the mean. It appears that
once a black girls gets to a certain stage of pubertal development, she
begins coitus, with the other measured sources of potential influence
playing no role.

There are relatively few sources of influence that differentiate who
among the virgin white boys initiates coitus in the subsequent 2 years.
The only variable of significant interest is popularity with members of
the opposite sex. The more girls who named a boy as best friend at
time 1 (£;), the more likely the boy was to have sex in the next 2 years.
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We cannot tell whether this is a true popularity effect; in other words,
it is unclear whether girls are more willing to have sex with him be-
cause a lot of girls are his friends, or whether if a boy has several girls
from which to choose, he is more likely to get one of them to have sex
with him.

Social influence on a white girl’s probability of sexual debut comes
from everywhere. No dimension of the theoretical model fails to con-
tribute a course of influence, and many of these predictors are quite
strong. As an example, virgins who had a best boyfriend and a best
girlfriend who had both had sex were 6 times as likely to debut as girls
who had only one of the two who were experienced, and more than
20 times as likely to debut as the girl who had neither a best boyfriend
or a best girlfriend who had had sex (Billy & Udry, 1985). Most of the
sources of influence operate independently of one another: The inclu-
sion of several other variables in the model does not reduce their coef-
ficients in an important way. Notice that the friendship effects are
missing from the other groups. Does this mean that only white girls
experience “‘peer group effects’”’?

This analysis forces us to examine exactly what is meant by peer
group effects. We imagine that there is a generally positive value on
having had sex in the male peer group as expressed in male-only social
interaction. One can suppose that this increases the level of sexual in-
volvement in boys generally. But this explanation is in macro terms.
At the micro level, the sexual behavior of boys is not differentially af-
fected according to the behavior of those selected as friends. The op-
posite is true of white girls. We imagine that there is no generally pos-
itive value attributed to having had sex as expressed in female-only
social interaction. Under these circumstances, the sexual behavior of
one’s best friend emerges as a major influence differentiating which
girls will have sex.

Let us pay particular attention to the effects of pubertal develop-
ment. In our original model, we saw two ways in which we thought
pubertal development would have effects. The first is that it would be
a social signal to the adolescent, friends, parents, and potential sex
partners of the appropriateness of sexual interest. A closely related ef-
fect would be that the adolescent would be sexually attractive to part-
ners. The second way in which pubertal development would be related
to sexual behavior is that it would stand as a proxy for hormonal state.
As a matter of fact, we found that by round two, for all groups but
black males, those who were nonvirgins were significantly more devel-
oped than those who were virgins. This relationship was equally strong
for white males and females, and about twice as strong for black fe-
males. When age is added to a logistic regression containing pubertal
development to compare virgins and nonvirgins at ¢, it adds nothing
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to the fit of the model for white males, adds significantly about one-
third to the y? for black females, and doubles the x? for white females.
Thus, the relative importance of age (after purging it of pubertal devel-
opment effects) and pubertal development differs dramatically for the
race—sex groups.

Hormone Relationships to Adolescent Sexual Behavior

Are these pubertal development effects working through social inter-
pretation processes, are they proxies for hormonal effects, or some
combination of the two? Figure 5-2 displays the theoretical problem:
Path 1 is noncontroversial and merely states that with age, hormones
increase. Path 2 represents lagged effects of hormones on pubertal de-
velopment. Path 3 is noncontroversial and merely states that pubertal
development is caused by hormones. These three paths are taken for
granted and are not further examined. A biological model states that
hormones stimulate sexual behavior by increasing libido (path 4).

Lay and scientific thinking has long held that sexual behavior in ad-
olescence is caused by increases in sex hormones, which activate the
sex drive and a search for sexual activity (Reuben, 1969; Katchadour-
ian, 1980). There is no previous empirical support for this idea except
for the fact that increases in hormones and increases in sexual behavior
occur at about the same ages in the population (Kinsey, Pomeroy, &
Martin, 1948). It is well established that men and women who have
subnormal androgen levels also have low libido, and that administra-
tion of exogenous testosterone usually increases sexual interest (Ban-
croft & Skakkebaek, 1978).

A sociological model states rather that hormones only cause pubertal
development (path 3) and that pubertal development is socially inter-
preted as a signal for social encouragement of sexual behavior (path 5)
(Gagnon & Simon, 1973; Hardy, 1964). This model would also expect

Figure 5-2. Theoretical path model.

SEXUAL
BEHAVIOR
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an age-graded normative effect net of the effect of pubertal develop-
ment (path 6).

In order to get a first-stage answer to the theoretical problem, we did
a cross-sectional hormone—-behavior study. For a sample of about 100
males and 100 females from the same school population, drawn ran-
domly from our grades 9 and 10 white £, respondents, and one third
from a new randomly drawn sample of eighth-graders (ranging in age
from 12 to 16), we studied the relationships between hormones and a
wide range of sexual attitudes and behaviors (Udry et al., 1985; Udry,
Talbert, & Morris, 1986). Blood samples were obtained from all subjects
between 3 and 7 p.m. Three samples were drawn at 15-minute inter-
vals using an indwelling catheter. Boys’ samples were drawn on a ran-
dom day. Girls’ samples were drawn to represent the follicular and
luteal phases of the menstrual cycle. One set of samples was drawn
between menstrual cycle days 5-9, and another between cycle days 18
and 23. Premenarchial girls were removed from the sample at this point,
since no cycle reference was available. Some other girls were removed
because menstrual irregularity precluded identifying cycle phase. Since
there is no correlation between luteal and follicular values of most hor-
mones, nothing can be learned about hormone-behavior relationships
in postmenarchal girls without cycle phase-specific hormone measures.

The three blood samples drawn on a given day were pooled. The
serum was separated and both sexes were assayed for the following
hormones: testosterone (T), androstenedione (AD), dehydroepiandros-
terone (DHEA) and its sulfate (DHEAS), luteinizing hormone (LH), tes-
tosterone-binding globulin (TEBG), and an index of free testosterone
(FTT), thought to be the best measure of unbound T available for action
at the cellular level. For females, we also measured total estrogens (E)
and progesterone (P). The first four are androgens, theoretically can-
didates for effects on sexual behavior, while the other hormones have
less clear potential for sexual effects. Details of the hormone assay pro-
cedures are published elsewhere (Udry et al., 1985). Table 5-2 gives
means and standard deviations of hormone values for each sex.

For males, the most theoretically relevant hormone for sexual behav-
ior is the FTI. Table 5-3 shows the responses to several sexual variables
according to FTT quartiles. The relationships are rather dramatic. As we
developed multivariate regressions, once FIT was in the model, no other
hormone added significantly to predicting any sexual variable. We then
added pubertal development and then age to the FTI model to test for
the paths in Figure 5-2. Neither age nor pubertal development con-
tributed significantly to the models for any sexual behavior, while add-
ing age or pubertal development had trivial effects on the coefficient
for FTI. We conclude that all effects of FTI are direct, and do not work
through age or pubertal development.
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Table 5-2
Means and Standard Deviations of Hormone Values for Each Sex
FEmALEs (n=281) MALES
Follicular Luteal
HorMONE Mean SD Mean SD Mean SD

DHEAS (ngiml) 1.32 0.646 1.30 0.627 2,07 0.935
(n=280) (n=102)

A*-AD (ngiml) 3.80 2.56 5.99 2.78 0.99 0.610
(n=80 (n=102)

DHEA (ng/ml) 6.24 6.51 3.20 3.45 1.48 1.03
{n=_80) (n=101)

LH (MIU/ml) 15.06 6.17 30.57 17.60 10.75 4.80
(n= 72) (ﬂ = 102)

T (ng/ml) 0.604 0.418 0.737 0.400 4,98 2.56
(n=77) (n=102)

TEBG (nmol/L) 57.85 21.70 67.41 33.98 46.75 13.70
(n=79) (n=102)

FTI 0.044 0.041 0.048 0.038 41.82 26.67
{(n=77) (n=102)

P (ngiml) 1.08 1.23 4.53 5.73 — —_
(n=80)

E (ng/ml) 0.066 0.058 0.191 0.104 — —_
(n=79)

For females, we constructed the most parsimonious hormone regres-
sion model by forward sequential entry and then backward deletion.
After the most parsimonious hormone model was obtained, pubertal
development and then age were added. By this procedure we were
able to determine whether the effects on the sexual dependent variable
were directly hormonal, or worked throughout pubertal development.
The results are given in Table 5-4. In the females, we most often ob-
serve effects on sexual motivation and noncoital behavior from adrenal
androgens, with some other curious effects. Except for masturbation,
there were only direct hormone effects, with no effects through pub-
ertal development. Pubertal development had an additional effect on
masturbation, suggesting that both direct libidinal and indirect social
effects through pubertal development are at work on this behavior. No
hormone effects on coitus were found.

Summarizing the resuits of the panel analysis of the large sample,
and the hormone analysis, we may draw the following conclusions:
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Table 5-3
Sample Characteristics by FTI Quartile—Males

FTI1 QUARTILE?

Low High
SAMPLE —_—
CHARACTERISTICS (%) 1 2 3 4

Ever Had Intercourse 16.0 20.0 32.0 69.2°
25 (25 (25) (26)

Had Any Sexual Outlet in the 8.7 30.4 65.0 76.2°
Last Month (23) (23) (20) (21)
Not Intending to Have Intercourse 40.0 320 16.0 4.0°
in the Next Year (25) (25) (25) (25)
High on ““Turn-on"" Scale hi-low 30.8 40.0 64.0 57.7¢
Dichotomy (26) (25) (25) (26)
Think about Sex Less Often Than 57.7 48.0 24.0 26.9¢
Daily (26) (25) (25) (26)
Have Ever Masturbated 12.0 28.0 25.0 61.5°
(25) (25) (24) (26)

2Base numbers in parentheses; numbers do not always sum to 102 because of
a few missing cases on some of the variables.

bDifferences in percentages between low and high quartiles of FTT are signifi-
cant at p < .01,

<Differences in percentages between low and high quartiles of FTI are signifi-
cant at p < .05.

1. The sexual motivation, subjective sexual states, and noncoital
sexual behavior of both males and females are androgen de-
pendent.

2. The coital behavior of males is highly hormone dependent, and
not much differentiated by social influences.

3. The coital behavior of girls is not hormone dependent, but is
highly differentiated by social influence from diverse and in-
dependent sources.

These are not experimental data, and the design does not allow strong
causal inference. But the causal inference is justified by other fully con-
trolled experiments on adults. These results imply that the pubertal
development effects observed for white males and females in our panel
study described above need reappraisal and reinterpretation.

Pubertal Development and Sexual Behavior

The pubertal development effect observed in the larger study on white
males and white females needs to be reconciled with the results from
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Table 5-4
Best OLS Models Predicting Adolescent Female Sexual Variables

DEPENDENT VARIABLE R2a n B BETa

Ever had intercourse
(no significant variables)

Ever masturbated .19 73

Follicular FTI 3.56 34

Follicular TEBG 004 22

Follicular P —.09 —.25*%

Pubertal Development .19 .36
Masturbated Last Month 1 72

Follicular FTI 2.23 27*

Follicular TEBG .003 .20

Age 11 .24*
Sexual experience factor 1 73

Luteal DHEA 11 .35
Turn-on index .05 78

Follicular E -.12 —.26*
Think about sex .06 77

Follicular T .85 27
Future sex 24 78

Luteal DHEA .25 30*

Follicular A4-AD .40 35

Follicular DHEAS -1.38 -.31*

Follicular LH -.12 -.25*

Follicular T 1.52 22%

* Adjusted for degrees of freedom; "p < .05; **p < .01

the hormone study. Our measure of pubertal development is a factor
score based on a set-specific factor analysis of several self-rated items
on various aspects of pubertal development. Our method of separating
age and pubertal development effects should be explained. One cannot
develop without also getting older. If age is put first into a model, and
then pubertal development, predicting sexual behavior, age will take
some of the variance that should belong to pubertal development. If
pubertal development is put into the model first, and age second, then
the increase in explanatory power through adding age captures all as-
pects of age except what is specifically attributable to development.
The additional effect of age is then attributable to social effects and
learning. This logic explains why pubertal development should not be
controlled by age or anything else to determine its net effects. We as-
sume on theoretical grounds that none of the other variables we mea-
sured can affect pubertal development.
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Table 5-5 presents zero-order relationships between pubertal devel-
opment and coital experience at rounds one and two, and the relation-
ship between round one pubertal development and transition to coitus
between rounds for ¢, virgins. Every race-sex group shows a signifi-
cant relationship at round one. Numerous colleagues have found this
an unconvincing causal relationship, arguing that those already having
had coitus will exaggerate their pubertal development. We have dem-
onstrated to our satisfaction that this does not occur. Those who made
the transition to coitus between rounds did not increase their reported
pubertal development between rounds any more than those who re-
mained virgins. Pubertal development at ¢, predicts transition to coitus
for t; virgins by #,, but only significantly for girls, and especially for
black girls. By ¢,, the pubertal development/ever had coitus coefficients
are attenuated for white males, because pubertal development does not
significantly predict transition between rounds for them. Thus, the &,
correlation is a residual of the fact that the white males’ early transi-
tions were related to development, but the later transitions were not.
There were not enough black male virgins by f, to make a transition
analysis for them.

For black females, early transitions are only moderately related to
pubertal development, but between-round transitions were strongly re-
lated to #; development, so that the #, development/coitus relationship
is quite strong. Nevertheless, it appears justified from the entire set of
relationships to conclude that pubertal development is a significant causal
factor in initiation of coitus for all groups but black males. The reason
we cannot make the case convincing for black males is that more than
half of the original sample reported ages at first coitus that were pre-
pubertal. Another reason for the attenuation of ¢, relationships is that
by t, the sample was mainly 14, 15, and 16 years old, by which time
the differences in pubertal development among members of the sample
have been reduced. Among 16- to 18-year-olds, we would not expect

Table 5-5
Zero-Order Logit Coefficients Between Pubertal Development (PD)
and Intercourse

MALES FEMALES
White Black White Black

PD t; and Had Intercourse t, (All Respondents)  .72**  .64*™  .57* 41
PD t, and Had Intercourse t, (T, Virgins) .28 — 48*  1.10*
PD t; and Had Intercourse t, (All Respondents)  .37** —_ 37+ 97+

Note: **Significant at .01 level. Blank cells indicate too few virgins to compute.
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to find important relationships between pubertal development and coi-
tus, since hardly anyone would still be at the early stages of develop-
ment.

So far, everything makes sense for white males. Testosterone is re-
lated to pubertal development, and pubertal development is related to
having had coitus in our hormone study. But we can show that when
T is controlled, pubertal development does not predict coitus. This makes
the effects of pubertal development spurious.

For white girls, things are not so clear. Because of the gradual rise in
hormone levels both before and after puberty, in the age range of our
sample, neither androgenic nor “female’” hormones are related to pub-
ertal development in our hormone sample. Nor are they related to coi-
tus. But the hormones are related to other aspects of sexual motivation
and behavior. Pubertal development is not related to having had coitus
in our female hormone sample, but it is in our main sample, in all three
comparisons offered in Table 5-5. Since in this age group, pubertal de-
velopment is not related to female hormone levels, we must conclude
that the pubertal development/coitus relationship shown in the main
sample for girls is a true causal relationship. For females we reach the
uncomfortable conclusion that hormones cause sexual motivation and
noncoital sexual behavior, while pubertal development puts one at high
risk of coitus independent of current hormone status.

Hormonal Effects on Personality and
Nonsexual Behaviors

Is the effect of androgens limited to sexual behavior, or do hormones
affect nonsexual behavior as well? An important third possibility is that
hormones have some general effect on more global aspects of person-
ality, which in turn facilitate sexual behavior. The following evidence
should help us address the different possibilities. The first data set is a
group of mixed sexual and nonsexual items derived from the hormone
study described above. Table 5-6 shows zero-order correlation coeffi-
cients that reach the .05 level of significance, separately for male and
female samples. These results are quite revealing. Males show andro-
gen effects on nearly every variable, whether obviously sex related or
not. Females show androgen relationships to only four of the variables,
three of which are not sex related. The one that is sex related shows
signs opposite to those for males. Girls’ feminist attitudes are related
to high androgen levels, while boys’ attitudes on feminist items are not
androgen related. Girls and boys have inverse relationships between
androgen levels and religious behavior.

We asked respondents to tell us what was more important to them
in members of the opposite sex they date: looks, personality, reputa-
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tion, or popularity. This was coded 1 for looks and 0 for other re-
sponses. The importance of looks was directly related to androgens for
boys, but inversely related for girls. The significance of this result is
unclear, but it seems potentially important.

One final item. Our index of deviant behaviors, which asked whether
respondents had ever engaged in each of a list of behaviors ranging
from minor (smoked cigarettes) to major (scared someone into giving
you money). Androgens were very highly correlated with deviant be-
haviors for males, but showed no relationship at all to deviance for
females.

Overall, female androgen effects are quite specific and not sex re-
lated, while male androgen effects sweep across the variables in Table
5-6. Yet, we observe substantial effects of androgens on the females’
more specific sexual behavior.

There is another approach to answering the question of whether hor-
mones have general personality effects or are specific to sexual behav-
ior. We administered the Adjective Check List (ACL) to our hormone
study subjects, and correlated the hormone measures with the stan-
dard scored dimensions of the test. The number of relationships iden-
tified was below what would be expected by chance. We then con-
ducted an exploratory factor analysis for personality factors that might
be related to each hormone. We did a correlation matrix of all hor-
mones with all items. For each hormone, where there were signifi-
cantly more items correlated at the .01 level than expected by chance,
a factor was constructed of the related adjectives, after reducing the list
of adjectives to around ten by eliminating those that were highly inter-
correlated with another item on the list. We discarded factors that had
eigenvalues (E) below 1.0.

For males, the only hormone that generated a significant personality
dimension was T. For females, significant dimensions were extracted
for both T and P. The factors are shown in Table 5-7. The factor dimen-
sions for male and female T appear to tap a similar dimension of out-
going, confident dominance. Because of the face similarity of the male
and female T dimensions, we explored whether T has the same effects
on female personality as it has on males. When we use the female T
adjectives to create a male T factor, the eigenvalue of the factor is about
the same as that generated for females, and the correlation with male
T is nearly as high as that generated by the male T factor. Using this
as presumptive evidence of the existence of a common factor, we con-
structed a common factor by selecting the adjectives from both male
and female T factors that correlated at a significance level of at least .01
for one sex and at least .05 for the other. From this list, we deleted
adjectives that fewer than ten total respondents checked. Ten adjec-
tives met these criteria. This list was subjected to principal-components
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Table 5-6
Selected Hormone-Behavior Correlations

MaALEs FEMALES
(n=101) (n=78)
Subjective Expected = DHEAS 23%; (LH 23*); T 30** —
Utility of Coitus TEBG -31**; FT1 33**

Church Attendance FTI -27; T —-28 FolDHEA -22*
Importance of Reli- (LH —-24); T -22; TEBG 26 FolDHEA -27%;
gion FolAD -29*

Deviant Index DHEAS 28%; (LH 28%); T41**;, —
TEBG —-39**; FTI 37**
Been in Love —_ —
Gone Steady FTI 22* —
Steady No. of Times  A*-AD 27; DHEA 49** (LutLH 25%; LutE 25%)

Steady No. of Part- DHEA 35" —
ners
Looks Important ina DHEA 23% T 21*; FI1 22* FolDHEAS —-23;

Date LutFTI —-26;
LutDHEAS -25;
LutT -28
Importance of College DHEA -21*; FTI -19* (LutE 23*; FolP —-37**)
Go with Lots/with — (FolLH —28%; LutP -31%)
One

Sexual Permissiveness (LH 25*); T 23*; —
TEBG -31**; FTI 30

Premarital Sexual {LH 23%); T30**; —

Liberal TEBG —28*; FTI 30**
Feminist Liberal —_ FolDHEA 22%;
FolDHEA 27*
(LutLH —-26%);
LutDHEAS 27*
TV Teaches Sex (LH —22*); TEBG 29*%; (LutLH 28%)
FTI -21*

Note: *Significant at .05 level; **significant at .01 level.
Fol =Follicular; Lut=Luteal

factor analysis for each sex. Only one significant factor was generated
for each sex, with eigenvalues shown in Table 5-7, column 3. The cor-
relations of this factor with T for each sex were only slightly lower than
the sex-specific factor. The regression coefficient of the common T fac-
tor summative score on T was computed for each sex. The regression
coefficient was five times as large for females as for males, indicating
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Table 5-7
ACL Factors Generated by Hormone Analysis
FEMALES FEMALE
Mavzs Follicular CoMMoN Follicular
Testosterone Testosterone Testosterone Progesterone
Ambitious Charming Cynical Boastful
Cynical Cynical Dominant Foresighted
Dominant Discreet Original Obnoxious
Original Disorderly Outgoing Quitting
Persistent Dominant Self-centered Showoff
Pessimistic Enterprising Sensitive Stern
Robust Frivlous Sexy Tough
Sarcastic Initiative Understanding Unrealistic
Severe Original Enterprising
Showoff Pleasant Pleasant
Spontaneous
Stingy
Temperamental
Uninhibited
Males:

E=3.88 E=241 E=249 E=1.99
R= 49 r= .54 e= 45 r= .77

Females:

E=2.17

r= .48

that females are much more sensitive to T. But the standard deviation
of T was five times as large for males as for females, and the male
mean was eight times as high as for females. This means that T would
have the same impact on personality in females as in males, in spite of
the dramatically lower levels of T in females.

We conclude from this analysis that T has organizing effects on the
personality of males and females that are essentially similar. Does T
affect sexual responses through this effect on personality, or does it
have direct effects, or both? The answer to this question for females is
that any effects of T on personality are probably not related to sexual
responsiveness. T is not the main androgen affecting female sexual be-
havior, and the androgens that are important for female sexual behav-
ior do not produce a personality factor. The correlation of T with hav-
ing had intercourse is not significant for females. But having had
intercourse does generate a significant ACL factor for females, which
correlates with the ACL T factor at r=.84, and contains several com-
mon adjectives. T correlates with the ACL I factor at r=.33. While these
results are provocative, they do not offer unambiguous support for the
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idea that hormones work through personality change to encourage sex-
ual behavior.

For boys, we can do a more formal path model to determine whether
T works directly to produce sexual response, or whether it works by
creating a personality dimension that predisposes the boy to coitus, or
some of each. This path model shows that none of the effect of T on
coitus is through the personality factor. In fact the ACL T factor does
not significantly predict coitus. From the data so far available, it is not
possible to conclude that androgens affect sexual behavior indirectly
through effects on personality. At the same time, it is probably pre-
mature to abandon the hypothesis.

Discussion

There are still many unexplained findings, as well as contradictory
findings. Our information with regard to blacks are so uninformative
as to be frustrating. What they tell us so far is that the process of sexual
initiation differs by race. The overwhelming importance of pubertal de-
velopment in black females stands in contrast to its modest importance
in whites. We have no hormone data on blacks, but the low correlation
for white girls between hormone levels and pubertal development makes
it impossible to explain the effects of pubertal development among black
girls as a proxy for hormone effects. Furthermore, most aspects of pub-
ertal development in girls are not androgen dependent. On the face of
it, one might imagine that panel studies including hormones would
help to clarify the issues. But the gradual rise of androgens in the pe-
riod after menarche for girls makes an efficient research design diffi-
cult.

For boys, panel studies including hormones offer real promise of de-
finitive results. A little-known yet well-established aspect of pubertal
development is that T levels rise abruptly in pubertal boys, moving
from prepubertal to adult levels in a period as short as 6 months or
less on the average. Experiments on androgen-deficient adult males
indicate that effects on internal sexual states and sexual behavior are
observed within a few weeks after androgen replacement, while pu-
bertal development proceeds at a more deliberate pace as the body re-
sponds with tissue growth. These results can be employed to distin-
guish hormone effects on different aspects of sexuality, and to separate
these effects from those of social processes.

A study of 100 males is now being conducted by this writer, making
use in the research design of the facts just described. The boys have
been enrolled on the following basis: Their initial serum T levels were
prepubertal, but their age and pubertal development criteria indicated
that they were likely to experience their T surge within the next 2 years.
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The boys are followed with weekly measures of T levels and various
dimensions of behavior. Repeated personality tests over the 2 years
will allow good measures of T effects on personality. By identifying the
timing of changes and invoking known and theoretical lag times, we
have a good chance of separating social and hormonal processes and
their interrelationships. What we suppose we will observe is rather im-
mediate responses of subjective states and perhaps autonomic sexual
responses to the rather sudden tenfold increase in T, followed by changes
in sexual behavior and personality. Presumably the boys won’t know
what hit them, but we will.

Conclusions

First, it can be seen that we have a lot to learn about the sexual behav-
ior of adolescents and how pubertal development, hormones, and so-
cial processes affect it.

Second, increases in androgenic hormones at puberty contribute to
explaining sexual motivation and internal sexual states as well as non-
coital sexual behavior in both male and female adolescents, and to ex-
plaining the initiation of coitus in males. These effects are mostly di-
rectly biological and do not work through the social interpretation of
pubertal development. Pubertal development and its social interpreta-
tion have additional effects in putting females at high risk of coitus.

Third, initiation of coitus in white males is strongly hormone depen-
dent and only weakly influenced by the social sources we examined,
while in white females initiation of coitus is strongly influenced by a
wide variety of social sources and does not have identifiable hormonal
predictors.

Fourth, the hormonal changes of puberty may exert strong influ-
ences on the personalities of adolescents. Preliminary analysis suggests
that the personality effects of hormones may be independent of the
sexual effects, and not an indirect route for hormone effects on sexual
behavior.

When social controls on adolescent sex are very tight, there will be
little sexual behavior in this age group to explain. When social controls
are either only moderately strong or only moderately effective, we will
obtain results like those discussed in this chapter. Today the social con-
trols work through females. Now imagine a future in which all girls at
puberty are touched with a magic contraceptive wand that renders them
infertile until their twenty-first birthday. Suppose that everyone be-
comes indifferent to adolescent coitus. Under these circumstances, we
would expect social controls to disappear. Pubertal development would
become more predictive of the initiation of coitus, operation through
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social perception processes. The importance of androgenic hormones
in predicting coital initiation should emerge for girls as a primary mo-
tivational factor released from social constraints.
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Hormones and Behavior at Puberty
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Early adolescence (ages 10-14) is a period of important developmental
transitions. Changes occur in cognitive, emotional, and social function-
ing and, most strikingly, with the onset of puberty, in physical stature
and body contour. In recognition of accumulating evidence of the
interrelatedness of psychological functioning and pubertal changes
during early adolescence, researchers studying this period of develop-
ment increasingly are examining psychological processes in relation to
the processes of pubertal development. In particular, there is renewed
interest in biological-psychosocial interactions (e.g., Lerner & Foch,
1987).

The role of pubertal hormones in these biological-psychosocial inter-
actions has been a matter of speculation for many years. It is well known
that hormones influence physical growth and pubertal maturation (e.g.,
Styne & Grumbach, 1978; also see Nottelmann et al., 1987b). Because
changes in adolescent behavior appear to coincide temporally with the
physical changes of puberty, there has been a tendency to attribute
behavioral changes to hormonal influences as well—especially the
emergence of problem behavior. However, very little is actually known
about hormone-behavior relations in normal adolescents. The few
studies that have examined hormone-behavior relations are of rela-
tively recent origin, have been concerned primarily with aggression,
and have focused on males and a single hormone, testosterone (e.g.,
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Mattsson et al., 1980; Olweus et al., 1980). Assumptions about hor-
monal influences on behavior in pubertal-aged adolescents are based
largely on extrapolation from studies of adults, young children, and
clinical or atypical populations, as well as on extrapolation from studies
using animal models.

Normal pubertal development in humans involves two distinct pro-
cesses: “‘adrenarche” (i.e., maturation of adrenal androgen secretion),
involving the hypothalamic-pituitary-adrenal (HPA) axis; and “go-
nadarche,” reactivation of the hypothalamic-pituitary-gonadal (HPG) axis
and maturation of gonadal sex steroid secretion. Adrenarche usually
occurs at ages 6-8. Adrenal androgen secretion increases gradually,
continues to rise through puberty, and reaches asymptote in late ado-
lescence. No physiological role has been ascribed as yet to adrenal an-
drogens, other than stimulation of growth of small amounts of pubic
hair. Gonadarche usually occurs at ages 9-13. Gonadotropin levels rise
first, followed by gonadal sex steroids, the levels of which rise more
steeply than adrenal androgens and reach asymptote around midado-
lescence. The gonadal sex steroids are responsible for the development
of secondary sex characteristics. Testosterone and its active metabolite
5-dihydrotestosterone masculinize boys, and estradiol is the hormone
primarily responsible for feminizing girls.

The collaborative National Institute of Mental Health/National Insti-
tute of Child Health and Human Development (NIMH-NICHD) study
on which we are reporting in this chapter focuses on these two pro-
cesses by examining adrenal and gonadal axis hormones. The study
represents a first effort to investigate the role of a large complement of
hormones in biological-psychosocial interactions in early adolescence.
We examined adrenal androgens, gonadotropins, and sex steroids in
relation to a wide spectrum of behavioral measures. The purpose of the
study was (a) to explore whether there are relations between hormones
and behavior in a sample of boys and girls representing all stages
of pubertal development and whose hormone levels and behavior
fall into the normal range; and (b) if there are such relations, to de-
scribe them and generate causal hypotheses and questions for further
research.

We begin with a survey of related research on normal adolescent
psychosocial functioning in relation to physical pubertal status and on
hormone-behavior relations in general, together with an outline of the
implications of this research for hormone-behavior relations in early
adolescence. Next, we describe our study and present some of our cur-
rent findings.! We conclude with a discussion of what we have learned
so far about hormone-behavior relations.
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Survey of Related Research

The Influences of Physical Pubertal Status on Psychosocial
Functioning

PHYSICAL PUBERTAL STATUS

The evidence of biological-psychosocial interactions in early adoles-
cence comes primarily from studies that examine psychosocial adjust-
ment in relation to pubertal status based on the development of sec-
ondary sex characteristics (Hill & Moenks, 1977; Lemer & Foch, 1987).
Such studies indicate, for example, that the body image of boys tends
to improve with pubertal development (Petersen, Tobin-Richards, &
Boxer, 1983), that postmenarchial girls (later stages of pubertal devel-
opment) tend to report more problems but have a better overall self-
concept (Garwood & Allen, 1979), and that the dominance hierarchy in
same-sex groups of 12- to 14-year-olds tends to be related to their pub-
ertal status (Savin-Williams, 1979). More mature pubertal status also is
associated with reports of higher levels of heterosocial interactions
(Crockett & Dorn, 1987). Recent findings indicate that as pubertal-age
boys and girls mature, they increasingly tend to have conflict with their
mothers, but that for boys such conflict decreases when they reach the
later stages of pubertal development (Hill et al., 1985; Steinberg, 1987).
It has been suggested that conflict in parent—child relations during the
pubertal years may represent temporary perturbations that are most
marked around midpuberty (Hill et al., 1985; Hill & Holmbeck, 1987).

TIMING oF PHYSICAL MATURATION

The most significant findings on the impact of puberty involve timing
of physical maturation (Gross & Duke, 1980). The effects of timing on
psychosocial functioning are particularly strong: The normal range of
pubertal development encompasses large age differences for the onset
of puberty (ages 9.5-13.5 for boys and ages 8-13 for girls) and for at-
tainment of sexual maturity (ages 13.5-17 for boys and ages 13-18 for
girls) (Marshall & Tanner, 1969, 1970). This wide age variation in phys-
ical pubertal development means that relatively early and relatively late
maturers will have a conspicuously different appearance from that of
their peers. This impact of being “‘early”” or “late” is magnified because
the process occurs at a time when many adolescents are caught up in
social comparisons (Seltzer, 1982) and quite concerned about not being
different in any respect from their peers. Girls tend to be sensitive about
relatively early pubertal development. As girls, on average, enter pu-
berty 1218 months earlier than boys, early-maturing girls are among
the first in their peer group to show signs of sexual maturation (i.e.,
ahead of almost all boys and most girls in the same grade in school).
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In contrast, boys tend to be sensitive about relatively late pubertal de-
velopment. Late-maturing boys are likely to feel awkward because they
are among the last in their peer group to lose their childlike appearance
(i.e., after most boys and almost all girls in their peer group have be-
gun to undergo pubertal change). They also may have trouble coping
with lagging physical stature and strength gains, which are so impor-
tant for many of the athletic activities in which adolescent male peer
relations tend to thrive. For boys, later maturation generally has been
reported to have adverse effects (e.g., Mussen & Cover, 1957). For girls,
findings include adverse effects of earlier as well as later maturation
(e.g., Jones & Mussen, 1958; Faust, 1960).

PHYSICAL STATURE

Studies focusing specifically on physical stature similarly indicate that
height and weight relative to same-age or same-grade peers has impor-
tant implications for self-esteem and self-concept in general during the
pubertal years (Stolz & Stolz, 1944; Blyth et al., 1981; Nottelmann, 1982;
Nottelmann & Welsh, 1986), but the findings are mixed and dependent
on social environments. For example, girls who are taller than most of
their classmates (and probably pubescent) are likely to have negative
feelings about their bodies if they are still in elementary school, where
they stand out, but not if they are in secondary school, where many
other students are taller (Nottelmann & Welsh, 1986). For boys, being
relatively tall generally is likely to have positive implications; being tall
and quite heavy, however, is not (Blyth et al., 1981).

Relative physical maturity, moreover, has social stimulus value not
only for the adolescents themselves, but also for others who interact
with them (Hill & Moenks, 1977; Lerner & Foch, 1987). For example,
adults may accord higher social status to physically more mature indi-
viduals while expecting more responsible behavior from them than they
do from same-age peers who are less physically mature. Conversely,
the less mature individuals may experience less pressure for responsi-
ble behavior but have to cope with being treated like younger children,
by peers as well as adults (e.g., Wilson et al., 1984). Thus, adolescents’
relative physical maturity status may elicit interactive behavior from
others that, in turn, may enhance their positive or negative feelings
about their pubertal status based on self-comparison with peers.

IMPLICATIONS FOR HORMONE-BEHAVIOR RELATIONS

The physical changes of puberty appear gradually over the course of
months to years, and some time after the onset of the hormone level
changes that are responsible for them. Although it is not clear whether
physical and hormonal pubertal changes have similar effects on behav-
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ior, it is expected that hormonal influences should manifest themselves
earlier than physical maturity influences.

In a general puberty-related developmental model for psychosocial
functioning in early adolescence (i.e., one that includes all pubertal stages
and interdependencies among puberty-related developmental mark-
ers), some similarity in relations of physical and hormonal status to
behavior may be observed nevertheless. Physical pubertal status influ-
ences could be expected to be due in part to associated cumulative
hormone level effects; hormone level effects, in turn, could be at-
tributed in part to pubertal development generally as reflected, though
in lagged fashion, in both physical and endocrine status.

Thus, given the mixed findings for the effects of physical maturity
status on psychosocial functioning, the rise in hormone levels in pubertal-
age adolescents could be expected to have positive or negative effects,
depending on the behavior under consideration. In line with timing of
physical maturation findings, hormone-behavior relations also could
be expected to be stronger when examined jointly with chronological
age. Moreover, if one were to adopt the perturbation hypothesis for
hormone-behavior relations, predicting increasingly stronger effects
following the initial pubertal rise in hormone levels until midpuberty
and decreasing effects thereafter, one would also expect hormone-be-
havior relations to be stronger if quadratic hormone—-behavior relations
were examined in addition to linear relations.

Still, there are reasons why hormone-behavior relations could differ
from relations between physical puberty status and behavior. One is
that hormone levels in themselves have no social stimulus value. An-
other, more important reason is that hormone levels may have direct
effects on behavior through neuroendocrine mechanisms (Ellis, 1982;
Nyborg, 1983).

Hormone-Behavior Relations

According to recent interdisciplinary investigations, androgens and es-
trogens are among the large number of neurochemicals identified as
neuroregulators (i.e., neurotransmitters and neuromodulators) that are
believed to have a critical role in central nervous system (CNS) func-
tioning (Alpert et al., 1981). Thus, the dramatic rise in androgen and
estrogen levels during puberty may effect changes in CNS activity and
orchestration of neuroregulators that, in turn, have consequences for
mood and behavior regulation (de Wied & van Keep, 1980; Hamilton,
1984; Eriksson & Modigh, 1984; Siris et al., 1980).

(GONADOTROPINS

One major thrust in the study of hormone influences on behavioral
functioning has been the search for hormonal factors that may be as-
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sociated with the presence of psychiatric iliness or alterations in mood.
Biochemical disturbances involving neuroregulators have been impli-
cated in depressive conditions and schizophrenia (Hamburg, Elliott, &
Parron, 1982; Akiskal & McKinney, 1975). Investigations involving links
between these conditions and gonadotropins as well as their releasing
hormones are reported (e.g., Brambilla et al., 1978; Amsterdam et al.,
1982; Gil-Ad et al., 1981; Cantalamessa et al., 1985; Ferrier et al., 1982),
but many studies of HPG axis functioning in psychiatric disturbance
are flawed methodologically and should be interpreted cautiously (Tolis
& Stefanis, 1983). It is noteworthy nevertheless that attenuated gonad-
otropin production commonly is associated with depressive disorders
(Tolis & Stefanis, 1983).

SEX STEROIDS

In relations between gonadal steroids and psychiatric and behavioral
disturbance, the associations usually have been between estrogens and
depressive affect on the one hand, and between androgens and aggres-
sion on the other.

Studies of estrogen and depressive affect typically involve women
and focus on hormonal fluctuations that are associated with the men-
strual cycle and menopause. There are reports of fluctuations in mood
with phase of the menstrual cycle (e.g., Smith, 1975; Bardwick, 1976),
with self-esteem high at the time of ovulation (Bardwick, 1976). In-
creases in estradiol level have been found to improve depressive symp-
tomatology for many women with low estrogen levels (Montgomery et
al., 1987), but relations are not always linear (de Lignieres & Vincens,
1982). The role of hormones also has been examined in depression and/
or irritability associated with the premenstrual phase of the menstrual
cycle, but the degree to which menstrual cycle-related hormone changes
are responsible for alterations in affect in women with a ““diagnosis” of
“premenstrual syndrome” has been questioned (Rubinow & Roy-Byrne,
1984).

Hormone levels and aggression have been studied extensively in an-
imals and less extensively, but with increasing interest, in humans.
Both sets of literature have tended to focus on males. Most research
linking hormone levels to aggression also has focused on the influence
of androgens, primarily that of testosterone. The animal literature in-
dicates that higher levels of testosterone are related to higher degrees
of aggression in most species (e.g., Eleftheriou & Sprott, 1975; Bouis-
sou, 1983). In most cases, these findings involve rank-related aggres-
sion (Eleftheriou & Sprott, 1975). In adult males, individual differences
in testosterone level have been linked to traits of aggression, assertive-
ness, or impulsivity, especially where provocation or threat are in-
volved (Ehrenkranz, Bliss, & Sheard, 1974; Doering et al., 1975; Houser,
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1979; Persky, Smith, & Basu, 1971; Scaramella & Brown, 1978; Wilson,
Prange, & Lara, 1974). Similar findings, however, also have been inter-
preted in terms of influences on degree of fearfulness (see Bouissou,
1983) or influences on degree of irritability, negative affect, or mood
(Doering et al., 1975; Mazur & Lamb, 1980). For adolescent boys in the
later stages of puberty, higher testosterone levels also have been asso-
ciated with higher degrees of aggression (Mattsson et al., 1980; Olweus
et al., 1980).

The effect of sex steroids on sexual behavior has been examined largely
in connection with mating behavior in lower animals and sexual dys-
function in humans. The classic paper by Phoenix and colleagues (1959),
describing organizing actions of testosterone, dealt with mating behav-
ior in the female guinea pig. Many studies of hormonal influences on
sexual behavior in animals (e.g., Eberhart, Keverne, & Mueller, 1980)
have included a focus on aggressive behavior as well, because of the
frequently found link between dominance behavior and sexual activity.
However, there has been increasing interest in how various hormones
and endocrine-related events affect sexual behavior in normal human
adolescents and adults. Udry and colleagues (Udry et al., 1985; Chap-
ter 5, this volume), for example, reported recently that sexual motiva-
tion and sexual behavior are related to testosterone levels in normal
male adolescents. Whereas hormone levels (primarily adrenal andro-
gens) also were related to sexual motivation and some aspects of sex-
uality in normal female adolescents, sexual intercourse was found to
be influenced predominantly by social processes (Udry, Talbert, &
Morris, 1986). These findings for adolescents appear to be consistent
with those of studies of adult men and women (for a review, see Ban-
croft, 1987); in other words, hormone influences on behavior are highly
predictable in men but variable in women.

ADRENAL ANDROGENS

Although disturbances in HPA axis functioning are being examined
systematically by a variety of investigators (e.g., Gold et al., 1986a, b;
Cutler et al., 1979; Albertson et al., 1984; Counts et al., 1987), few stud-
ies include adrenal androgens as a focus (examples of exceptions are
Hansen, Kroll, & MacKensie, 1982; Tourney & Hatfield, 1973; Erb, Ka-
dane, & Tourney, 1981; Brophy, Rush, & Crowley, 1983; Barrett-Con-
nor, Khaw, & Yen, 1986; Parker et al., 1985; Parker, Levin, & Lifrak,
1985). The scant evidence suggests that dehydroepiandrosterone (DHEA)
may be lowered or DHEA diurnal rhythms may be altered in schizo-
phrenia (Erb, Kadane, & Tourney, 1981) and that DHEAS (DHEA sul-
fate) and/or DHEA levels may be lower in victims of cardiovascular
accidents and in critically ill patients (Barrett-Connor, Khaw, & Yen,
1986; Parker, Levin, & Lifrak, 1985).
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Implications for Hormone—-Behavior Relations
in Early Adolescence

In summary, what is known about links between hormones and behav-
ior indicates that there are relations between hormone levels and psy-
chosocial functioning and that these relations generally tend to be
linear. The surveyed studies also suggest that such relations may emerge
while the endocrine system is undergoing change in early adolescence.
As sex steroid levels rise most dramatically during puberty, sex steroids
should figure prominently in hormone-behavior relations: for boys,
testosterone in relation to externalizing behaviors; for girls, estradiol in
relation to internalizing behaviors. The gonadotropins, as an integral
part of the gonadal (HPG) axis, may be similarly related to psycholog-
ical adjustment and behavior. It is not clear whether their role in be-
havior is causal or merely due to their linkage to the sex steroids. As
far as adrenal androgens are concerned, it is conceivable that they are
related to adolescent psychosocial functioning similar to testosterone (a
much more potent androgen of gonadal origin). In early adolescence,
of course, hormone-behavior relations should reflect predominantly
developmental rather than individual differences in hormone levels.
Therefore, this pattern of prediction rests on the assumption of a de-
velopmental model of increasingly strong hormone—behavior relations
during the pubertal rise in hormone levels.

Studies of disturbances in HPA functioning suggest, however, that
potential effects of adrenal androgens may complement and interact
with potential effects of gonadal hormones rather than show parallel
effects. General HPA axis functioning is stress responsive. HPA axis
activation, as evidenced in mild hypercortisolism (higher levels of cor-
tisol), is associated with psychological and physical stress (e.g., Parker
et al., 1985; Gold et al., 1986a, b; Luger et al., 1987; Parker, Levin, &
Lifrak, 1985; Villanueva et al., 1986); and there is evidence that HPA
axis activation suppresses HPG axis functioning by suppressing lutein-
izing hormone-releasing hormone (LHRH) secretion (Plant, 1986), go-
nadotropin secretion (Sakamura, Takebe, & Nakagawa, 1975; Sowers,
Rice, & Blanchard, 1979; Vierhapper, Waldhaeusl, & Nowotny, 1981,
1982), as well as sex steroid secretion (Bambino & Hsu, 1981; Cum-
ming, Quigley, & Yen, 1983; Schaison, Durand, & Mowszowicz, 1978).
Moreover, HPG axis sensitivity to stress is evident in attenuated go-
nadotropin secretion in depression (Tolis & Stefanis, 1983) and altered
testosterone levels in response to psychological stress (see van de Poll
et al., 1982; Leshner, 1983; Rose, 1980). Severe psychological stress also
has been found to retard physical growth and maturation (Powell et
al., 1967). In support of the hormonal aspects of a stress model for
early adolescence, there are findings of delayed onset of puberty and
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regression from pubertal to prepubertal hormone levels (suppression
of the gonadal system) in highly trained ballet dancers and anorexics
(Frisch, Wyashak & Vincent, 1980; Warren, 1980; Warren et al., 1986).
HPA axis activation (high cortisol levels) is known to be associated with
chronic intensive exercise (Luger et al., 1987; Villanueva et al., 1986)
and anorexia nervosa (Gold et al., 1986a). To a lesser degree, there may
very well be interrelations among adjustment and behavior problems,
HPA axis activation, and suppression of HPG axis hormone levels in
normal adolescents.

The adrenal androgen that would be most telling is Asj-androstene-
dione (As-A). Although A,-A follows the same maturational pattern as
the other adrenal androgens, its secretion, as shown in Figure 6-1, is
more closely linked to cortisol than the As adrenal androgens, DHEA
and DHEAS. Evidence of dissociation of A4 from As-adrenal androgens
(Counts et al., 1987) suggests further that elevated As;-A levels, like
elevated cortisol levels—possibly in conjunction with relatively low As
adrenal androgen levels (and perhaps also with relatively low gonado-
tropin or sex steroid levels)}—may reflect stress associated with adjust-
ment problems.

It is of note that stress-associated elevations of plasma cortisol may

Figure 6-1. A schematic representation of the regulation of adrenal adrogen
secretion. Generally, all adrenal androgens, regardless of their configuration
(A, or A;), are dependent on adrenocorticotropic hormone (ACTH) stimulation
of the adrenal zona reticularis. Development of this zone occurs between 4-5
and 20 years of age. A putative hormone, namely adrenal androgen-stimulat-
ing factor (AASF), has been proposed as regulator of zona reticularis growth.
Alternatively, programmed development of zona reticularis cells can explain its
age-dependent growth. The dependence of Aiandrostenedione (A;-A) on ACTH
is greater than that of A; adrenal androgens (bold arrow). This has been sug-
gested by the findings that As-A is closely linked to cortisol secretion. Chronic
stress is associated with increases in cortisol and androstenedione secretion at
the expense of (decreased) secretion of A; adrenal androgens (see text). CRH,
corticotropin-releasing hormone.

CRH
AASF
ACTH Programmed Development
Ay-A As-Adrenal Androgens
{Dehydroepiandrosterone

and its sulfate)
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be accompanied by concurrent decreases of As-adrenal androgen secre-
tion (Parker et al., 1985; Parker, Levin, & Lifrak, 1985). This is probably
a result of redirection within the steroidogenesis pathway during chronic
stress. Steroid precursors are processed into cortisol (a A4 compound)
rather than into DHEA or DHEAS (As compounds). This mechanism
may explain the negative correlation reported recently of plasma DHEAS
concentrations with cardiovascular morbidity and mortality in a large
sample (Barrett-Connor, Khaw, & Yen, 1986).

The two neuroendocrine axes and paths of stimulation and possible
paths of inhibition in such a stress model for hormone-behavior rela-
tions in early adolescence are shown in Figure 6-2.

NIMH-NICHD Collaborative Study

The participants in our study were 108 healthy adolescents—56 boys
and 52 girls—and their parents. The majority of the families were white
and middle to upper middle class. The adolescents were enrolled by
age and pubertal stage (Tanner criteria: for boys, genital stage; for girls,
breast stage [Marshall & Tanner, 1969, 1970]). The initial age range was
10-14 years for boys and 9-14 years for girls, and all five stages of
pubertal development were represented (see Table 6-1). Of the 52 girls,
18 (35%) were postmenarchial.

The adolescents were seen three times across a 1-year period, at 6-
month intervals, for assessments of physical maturity, endocrine sta-
tus, and psychological functioning. In this chapter, we are reporting
cross-sectional findings from our first assessments.

Biological Assessments

Physical Maturity and Growth Measures

In addition to pubertal stage based on genital and breast stage for boys
and girls, respectively, the pubertal stage measures used to enroll par-
ticipants, our physical maturity measures included pubic hair stage
(Tanner criteria), height, weight, height for age (Hamill et al., 1979),
and weight for age (Hamill et al., 1979) for both boys and girls; and,
additionally, for boys, testicular volume (see Nottelmann et al., 1987b).
(Not used in most of our analyses were pubic hair stage and testicular
volume, measures highly related to our primary pubertal stage mea-
sures.)

HoORMONE MEASURES

The hormone measures included serum hormone level determinations
for hormones of the HPA and HPG axes (see Nottelmann et al., 1987b).
For the HPA axis, three adrenal androgens were assessed: DHEA, its
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Figure 6-2. A schematic representation of the two neuroendocrine axes that
change during pubertal development. The hypothalamic-pituitary-adrenal (HPA)
axis (Jeft), which is activated during physical or emotional stress, is responsible
for the secretion of cortisol and adrenal androgens, such as As;-androstenedione
(As-A). Although both cortisol and adrenal androgens are dependent on the
secretion of hypothalamic corticotropin-releasing hormone (CRH) and there-
fore pituitary adrenocorticotropic hormone (ACTH), only the secretion of adre-
nal androgens changes developmentally. The hypothalamic-pituitary-gonadal
(HPG) axis (right), which changes developmentally, is responsible for the se-
cretion of the sex steroids testosterone (T) in boys and estradiol (E,) in girls.
The sex steroids bring about the physical maturation of puberty and are re-
sponsible for sustaining reproductive function. Solid lines indicate stimulation;
interrupted lines indicate inhibition. FSH, follicle-stimulating hormone; LH, lu-
teinizing hormone.

sulfate DHEAS, and A4-A. For the HPG axis, we assessed the gonado-
tropins, luteinizing hormone (LH) and follicle-stimulating hormone
(FSH), and two sex steroids, testosterone (T) and estradiol (E;). We
also computed the testosterone/estradiol ratio (T: Ey).2

In our examination of hormone-behavior relations, we used mean
hormone values based on separate radioimmunoassays of three blood
samples between 8 and 10 a.m., drawn at 20-minute intervals in order
to minimize measurement error that may be introduced by circadian
rhythms and pulsatile fluctuations. Some measurement error may have
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Table 6-1
Sample of Boys and Girls by Pubertal Stage
NUMBER OF
SusjECTS

PuBERTAL STAGE? Boys Girls
1 12 10
2 14 10
3 10 13
4 7 10
5 13 9

ToraL 56 52

*Pubertal stage represents genital stage for boys, breast stage for girls.

been introduced into the hormone values of girls, because the blood of
postmenarchial girls was drawn without regard to the menstrual cycle.
As a result, potential relations between hormones and behavior may
be attenuated. However, menstrual cycle-related variation in our sam-
ple should be minimal. By chance, nine of the eighteen postmenarchial
girls were in the follicular phase when blood was drawn. Follicular-
phase assessments are roughly comparably to anovulatory-cycle assess-
ments (Apter & Vihko, 1985). Moreover, the relatively low gynecolog-
ical age of the postmenarchial girls (mean time since menarche =1.23
years) made it very likely that their cycles were anovulatory (<1 year,
p=.85; <2 years, p=.66) (Apter & Vihko, 1985), further increasing the
probability of follicular-phase hormone profiles.

The hormone values for our sample, plotted against pubertal stage
(for boys, genital stage; for girls, breast stage) are shown in Figures 6-
3, 64, and 6-5 (Nottelmann et al., 1987b). They suggest that there is a
two- to threefold increase in the level of the three adrenal androgens
DHEA, DHEAS, and A4-A (see Fig. 6-3) and the gonadotropins LH and
FSH (see Fig. 6-4); and, for the sex steroids, an eighteenfold increase
in T levels for boys and an eightfold increase in E; levels for girls (see
Fig.6-5).

INTERRELATIONS OF PHYSICAL MATURITY AND HORMONE MEASURES

Pubertal changes at the physical and hormonal levels are developmen-
tally interrelated. Specifically, our sample yielded the following results.
First, the various indices of physical maturity were moderately to highly
correlated. Second, hormone level intercorrelations generally were
moderate, with only a few correlation coefficients exceeding .60.
Strongest were correlations within each hormone group: the adrenal
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Figure 6-3. Mean and standard errot of dehydroepiandrosterone (DHEA), de-
hydroepiandrosterone sulfate (DHEAS), and As-androstenedione levels for boys
and girls by pubertal stage (genital and breast stage, respectively). (From Not-
telmann et al., 1987b.)

androgens, the gonadotropins, and the sex steroids. Finally, hormone
levels generally were moderately correlated with the physical maturity
measures and with chronological age (Nottelmann et al., 1987b).

Behavior Assessments

The behavioral measures included in the study are based on adolescent
self-report, parent report, and observational data. They were collected
within a mean of 2.3 days of biological assessments. We focus here on
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Figure 6-4. Mean and standard error of serum luteinizing hormone (LH) and
follicle-stimulating hormone (FSH) levels for boys and girls by pubertal stage
(genital and breast stage, respectively). (From Nottelmann et al., 1987b.)

two sets of measures of adolescent psychosocial functioning: adjust-
ment problems and behavior problems.

The adjustment problem measures are based on adolescent self-report
on ten scales of the Offer Self-Image Questionnaire for Adolescents
(Ostrov, Offer, & Hartlage, 1984; Offer, Ostrov, & Howard, 1977, 1984),
which have distinguished reliably among normal, disturbed, and delin-
quent adolescents (Offer, Ostrov, & Howard, 1977). On a six-point scale,
adolescents indicate how well each of 113 items describes them. The
ten scales (areas of adjustment) are shown in Table 6-2 with mean scores
and standard deviations for our sample, separately for boys and girls.
High scores indicate poor adjustment and low scores, good adjust-
ment. There were virtually no sex differences. The internal consistency
coefficients (alphas) for the scales in our sample ranged from .64 to .88.
In general, the scores for our sample were more similar to those re-
ported previously for normal than for delinquent adolescents (Offer,
Ostrov, & Howard, 1977).

The other set of findings is based on parent report on the Child Be-
havior Checklist (Achenbach & Edelbrock, 1981, 1983). Although indi-
vidual behavior scales differ somewhat for boys and girls, both sets of
scales include comparable internalizing and externalizing problems. For
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Figure 6-5. Mean and standard error of serum testosterone and estradiol levels
for boys and girls by pubertal stage (genital and breast stage, respectively).
(From Nottelmann et al., 1987b.)

boys, internalizing scales include Somatic Complaints, Schizoid, Un-
communicative, and Obsessive-Compulsive; externalizing scales in-
cude Delinquent (acting out), Aggressive, and Hyperactive. An addi-
tional scale is Hostile Withdrawal. For girls, internalizing scales include
Anxious/Obsessive, Somatic Complaints, Schizoid, Depressive With-
drawal; externalizing scales include Delinquent (acting out), Aggres-
sive, and Cruel. An additional scale is Immature/Hyperactive. These
scales also have been shown to be reliable and valid behavior problem
measures (Achenbach & Edelbrock, 1983). On the 120 items of the Child
Behavior Checklist, the number of significant sex differences (six) did
not exceed chance level. Therefore, for problem behaviors, there were
virtually no sex differences either.?

Hormone-Behavior Relations

Although it is an empirical question whether hormone levels and be-
havior are likely to be related in a linear or quadratic fashion in early
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Table 6-2
Means and Standard Deviations by Sex for Areas of Adjustment on the
Offer Self-Image Questionnaire for Adolescents

Bovs GIRLS

ADJUSTMENT AREA M SD M SD
Impulse Control 2.86 .68 2.9 57
Emotional Tone 2.22 .68 2.22 73
Body and Self-Image 2,47 77 2.51 68
Social Relationships 224 .80 2.19 70
Morals® 2.64 .69 2.30 57
Family Relations 2.23 .64 2.19 63
Mastery of the External World 2.47 .63 2.47 62
Vocational-Educational Goals 2.08 .69 2.01 55
Psychopathology 2.53 .65 2.58 60

"!‘llle Morals scale scores were significantly different (p < .01) for boys and
giris.

adolescence, we have been expecting hormone—behavior relations dur-
ing this developmental period to be primarily linear and, based on pre-
vious hormone-behavior relations studies, negative, with increases in
hormone levels accompanied by increasingly poor psychosocial func-
tioning. Therefore, our initial explorations and first reports on hormone-
behavior relations have concentrated on linear relations (Nottelmann et
al., 1987a, c; Susman et al., 1985, 1987). In one of our studies we con-
sulted scatter plots but found no evidence of curvilinear relations (Inoff-
Germain et al., 1988). We have since begun to examine quadratic hor-
mone-behavior relations systematically, separately for each hormone
in relation to measures of psychosocial functioning, by entering qua-
dratic terms into regression analyses at the second step, after partialing
out the linear terms at the first step. There were no significant qua-
dratic findings to support a perturbation hypothesis for hormone-be-
havior relations for the measures of psychosocial functioning examined
so far, including those discussed in this chapter (unpublished obser-
vation). Therefore, in this chapter we continue to discuss linear hor-
mone-behavior relations only.

For the examination of linear relations between hormones and be-
havior, multiple-regression forward entry analysis was used, in which
all hormone values were potential “predictors” and measures of psy-
chosocial functioning and behavior were “outcome” variables (in a sta-
tistical sense, not to imply causality). Although individual and devel-
opmental differences in hormone levels are confounded during puberty,
we were interested in exploring whether hormone levels that are high
in relation to stage of pubertal development may be more strongly as-
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sociated with adjustment and behavior problems than hormone level—
or relative developmental endocrine status—per se. Therefore, these
relations also were examined with hormone levels controlled for pu-
bertal stage (forced entry at the first step) and, further, in order to take
into account possible hormone-related timing of maturation effects, in
relation to hormone levels controlled for chronological age and for both
chronological age and pubertal stage. In the process, we expected to
begin to explore the usefulness of a general puberty-related develop-
mental model by examining how much hormone level variation in re-
lation to psychosocial functioning is shared with chronological age and
physical pubertal stage and with physical growth measures of height,
weight, height for age, and weight for age. All analyses were done
separately for boys and girls.

HorMONE CORRELATES OF ADOLESCENT PSsYCHOSOCIAL FUNCTIONING:
SELF-REPORT ON THE OFFER SELF-IMAGE QQUESTIONNAIRE FOR
ADOLESCENTS

Hormone-behavior relations based on adolescent self-ratings on the
Offer Self-Image Questionnaire for Adolescents were examined in two
steps: (1) for overall psychosocial functioning (mean total scale score)
and (2) for specific areas of psychosocial functioning (mean individual
scale scores). The results are presented in that order, first for boys and
then for girls.

Table 6-3 shows the hormone-behavior relations for overall psycho-
social functioning. These relations indicate that the significant hormone
correlates were HPA and HPG axis hormones for boys and HPG axis
hormone only for girls.

For boys, a profile of higher As-A levels (HPA axis) and either lower
T levels or a lower T: E; ratio (also reflective of relatively low T levels)
(HPG axis) was associated with a higher degree of adjustment prob-
lems. These associations held when hormone levels were controlled for
chronological age, pubertal stage or both. Moreover, when hormone
levels were controlled for chronological age, hormone—behavior rela-
tions were stronger because of a third hormone correlate, E,. Chrono-
logical age was the only developmental marker significantly related to
adjustment; and the findings involving chronological age suggest that
older boys who also had the hormone profile of higher As-A and lower
sex steroid levels were especially likely to have adjustment problems.
The relations between hormones and behavior held also when hor-
mone levels were controlled for age-referenced physical growth mea-
sures (i.e., height for age and weight for age) that indirectly assess
timing of maturation; but only higher A4-A levels continued to be sig-
nificantly associated with adjustment when hormone levels were con-
trolled simultaneously for height for age and weight for age. In con-
trast, control for straight physical growth measures, variation in height,
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or weight across all ages and pubertal stages represented in the study,
rendered hormone-behavior relations nonsignificant.

For girls, hormone-behavior relations were relatively weak. How-
ever, higher FSH levels (HPG axis) were associated with higher de-
grees of adjustment problems; also associated with higher degrees of
adjustment problems were higher FSH levels controlled for pubertal
stage, chronological age and pubertal stage simultaneously, height and
weight simultaneously, or weight for age. However, control for devel-
opmental markers not as closely allied to puberty (i.e., chronological
age, height, weight, or height for age and weight for age simulta-
neously) rendered the hormone correlation nonsignificant.

A breakdown of hormone-behavior relations by area of adjustment
that underlie these overall findings is presented in Table 6-4.

For boys, the findings for Social Relationships and Mastery of the
External World generally reflect overall findings, in that correlations
with hormones for these areas of adjustment were significant, whether
or not hormone levels were controlled for other developmental mark-
ers. The pattern across all areas of adjustment revealed, however, that
hormone-behavior relations were dependent, more often than not, on
chronological age or pubertal stage, or on measures of physical growth.
For three areas of adjustment, for instance, height as well as chrono-
logical age was a significant correlate: Not only older boys, but also
taller boys who also had a lower T:E; ratio (reflective or relatively low
T levels and lower stages of pubertal development) had higher degrees
of adjustment problems related to Emotional Tone, Body and Self-Image,
and Social Relationships. Height for age was a significant correlate, too,
indicating that boys relatively short for their age had higher degrees of
adjustment problems related to Family Relationships and Morals. In
addition, hormone correlates were rendered nonsignificant by control
for pubertal stage (e.g., Body and Self-Image, Psychopathology, Supe-
rior Adjustment) or by control for measures of physical growth, espe-
cially for weight (e.g., Emotional Tone, Body and Self-Image, Educa-
tion, Superior Adjustment), which suggest that developmental variation
in hormone levels shared with these developmental markers is related
to these areas of adjustment rather than developmental variation that
is unique to hormone levels. This is not surprising, as T levels are re-
sponsible for the pubertal change and physical growth of boys and, in
our sample, highly correlated with these developmental markers (Not-
telmann et al., 1987a). Finally, it is interesting to note that there was
an instance of dissociation between A;- and As-adrenal androgens, which
is associated with stress, in relation to adjustment problems in our sample
of normal adolescent boys: A profile of higher A,-A and lower DHEAS
levels, together with lower T levels, was associated with higher de-
grees of problems related to Superior Adjustment.

For girls, as overall findings suggest, the breakdown by area of ad-
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justment revealed chronological age and pubertal stage to be factors in
hormone-behavior relations involving gonadotropins. Except for Social
Relationships, control for chronological age generally rendered these
relations nonsignificant, indicating that gonadotropin correlates tend to
reflect developmental variation shared with chronological age in our
sample of girls rather than developmental variation that is unique to
gonadotropin levels. For other areas of adjustment, HPA axis hormone
correlates emerged that generally were dependent on pubertal stage;
that is, higher A4-A levels (HPA axis) controlled for pubertal stage were
associated with higher degrees of adjustment problems as reflected in

Table 6-3
Multiple Regression of Hormone Levels on Adolescent Psychosocial
Adjustment Problems: Self-Ratings

SIGNIFICANT R?
PREDICTORS® CORRELATES R R* CuanGge  Bera®
Boys
HL ArA 31 10 .10 54
T 46™ .21 11 —.41*
HL controlled for CA CA 31 .10 .10 58
T:E, 51% .26 .16 —.68*
AsA 597 35 09 7 Abid
E; 67" 44 09 -.36"
HL controlled for PS PS .06 .00 00 .26
AcA 34 A2 A2 50
T .48* .23 A1 —.60*
HL Controlled for CA PS -.10
and PS CA J38* 14 14 .61
AgrA 53+ .28 .14 54
T:E, 62%* .39 11 -.63"
E. 67%* 45 .06 -.38*
HL Controlled for HT HT 12 .01 .01 12
HL controlled for WT WT 14 .02 .02 14
HL Controlled for HT WT 12
and WT HT 14 02 02 02
HL Controlled for HT% HT% 12 .01 .01 -.11
AFA 38* 14 13 55**
T 47" 22 .09 -.36*
HL Controlled for WT% WT% .01 .00 .00 —.02
AsrA .32 10 10 .55**
T 46" .21 1 -.40*
HL Controlled for WT% .16
HT% and WT% HT% 16 03 .03 -4

ArA 39 15 12 37+
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Table 6-3 (continued)

PREDICTORS? SIGNIFICANT R R? R? BETA®
CORRELATES CHANGE
Girls
HL FSH 29+ .08 .08 .29*
HL Controlled for CA CA 09 .01 .01 .09
HL Controlled for PS PS .06 .00 .00 -.19
FSH .34 .11 11 .36*
HL Controlled for CA PS —-.47
and PS CA 25 .04 .04 .35
FSH 39 .15 11 .32*
HL Controlled for HT HT 06 .00 .00 .06
HT Controlled for WT WT 08 .01 .01 .08
HT Controlied for HT WT .21
and WT HT .09 .01 .01 -.21
FSH 31 09 .08 31
HL Controlled for HT% HT% .08 0 .01 —-.08
HL Controlled for WT% .02 .00 .00 .01
WT% FSH .29 08 .08 .29
HL Controlled for WT% .08
HT% and WT% HT% .10 .01 .01 ~-.14

2CA, chronological age; HL, hormone level; HT, height; HT%, height for age;
PS, pubertal stage; WT, weight; WT%, weight for age.

*The beta weights shown represent the relative contribution of variables to the
final equation.

*p < .05 *p < .01; *p < .001.

Family Relationships, Mastery of the External World, and Psychopath-
ology.

HorMoONE CORRELATES OF ADOLESCENT PSYCHOSOCIAL FUNCTIONING:
PARENT ReEPORT ON THE CHILD BEHAVIOR CHECKLIST

Overall hormone-behavior relations for adolescent psychosocial func-
tioning based on parent-reported behavior problems on the Child Be-
havior Checklist were examined across internalizing scales, externaliz-
ing scales, and across all scales for total number of behavior problems.
Hormones were significantly related to the total number of behavior
problems in boys, but in girls the relationship was significant only for
internalizing behavior problems. The results are presented in Table 6-
5. The only significant hormone correlates were HPA axis hormones.
For boys, higher AsA levels were associated with more behavior
problems. These associations held when hormone levels were con-
trolled for other developmental markers directly or indirectly assessing
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Table 6-4

ADJUSTMENT
AREA HL HL(CA) HL(PS) HL(CA,PS) HL(HT) HL(WT) HL(HT,WT) HL(HT%) HL(WT%) HL(HT%,WT%)
Boys
Emotional Tone 61 37 56 A4 K
CA 60" PSS 50* PS 14 HT 51 WT -.11
T:Ez -5 TE; -45* CA -59" TE; -.39* HT 1%
ArA 29 T:E2 54 T:Ep —.40*
Body and Self-Im- 57 57 29" .30
age
CA .68°* PS .03 HT 51 WT .05
T:Ez ~.49™ CA 67"  TE; -.39* HT .46
T:Ex -.50" T:Ez —.38¢
Social Relation- 48™ 63" ) bd 63" 56 B e 56 48" 48* 39
skips
AqA S0 CA 51" PS .29 PS -.06 HT .38 WT 2 WT .05 HT% .01 WT% .03 WT% .13
T:E, -.32* TE -.57"" TE;, -48" CA 53"  TE; ~48"  A¢A 43" HT .33 AgA 50" ArA /™ HT% -.13
A¢A 42" ApA 39 TE ~.55"  ApA 39 T:E; ~40* TE; -.48" T:E; -.32* TE -.32* AgA —.38%
ApA 43» AgA .39*
Family Relation- 40 42*
ships
HT% -.36* WI'% -.21
AeA 30" HT% -.20
A¢A 1
Morals .50 43° -
PS -.66™ HT% -.40* WT% .16
CA 61 AcA 31" HT% -.52*
AyA 37 AprA 31*
Mastery of the Ex-  .45* 39* 51 47* 49* .50° 41° 46" 4
ternal World
A¢cA  56% PS -24 PS -.59* HT 14 Wr 24 WT .33 HT% -.24 WI% .03 WT% .28
T -.38" AyA 48" CA 47 ApA 55" AgA 56™  HT -4 ArA  41* ApA S5 HT% -.45*
ArA S T —.47* T -5 AyA 57 T ~.38" A 407
T -.49*
Education 54 49% 52 a4
CA .39 PS 42 PS .23 HT% .00
T:E; -55" T -n2" CA .23 ApA 52
ArA 51" A¢A 45 T ~.69" T ~.42*
E -.33* AyA 46*



Psychopathology .56

CA .38
T:Ey -.55%
ApA 52
E2 ~.39*
Superior Adjust- 72
ment
CA .30
T‘.Ez -25
DHEAS -.40™
Ag-A 54
T ~.81%
FSH 47%
Girls
Impuise Control .33°
LH 33
Body and Self-Im- .29
age
FSH .29+
Social Relation- ALY 46™
ships
LH 41* CA .26
FSH 29*
Family Relation-
ships
Mastery of the Ex-
termal World
Psychopathology .35*
AgA 3B

AL
Ps 02
LH  40*
37+
PsS -.33
oA M
37
Ps -4
A¢-A 35
rid
Ps -.14
arA 437

58
s -37
ca o4
LH 43
DHEAS ~.34*
»

s -2
CA 26
AcA 39*

.69".
HT 22
T - .”.ﬂ
AvA 55
DHEAS —.41*
FSH 49
.33
HT -.02
LH 33
41*
HT -.01
LH 42*
36*
HT -.09
AgA 40

'“"l

WT -.07

HT .28

T -.99*™

Ag-A S4

DHEAS -.40™

FSH 48"

38

WT 49

HT -.37

FSH 31
A2* 42* 48™

Wl .13 wT
FSH .38 HT

FSH

35* 37

WT .00 WT

ArA 35 HT
A

25 HT% -.25
-.15 LH 43
40"

-41*

.21 HT% -.21
-.27 AyA 3B™
39

33
WTi% .02
1H 32*
g1
wWT% .10
FSH  .30*
43
WT% -.12
LH 44
.38*
WT% -.14
AyqA 38"

36
WI% .24
HT% -.29
T:E2 ~.32%
A9
WT% .14
HT% -.3%
LH g2+
4
WT% .05
HT% -.24
A¢A 37

Note: HL, Hormone levels; HL{CA), hormone levels controlled for chronological age; HL(PS), HL controlled for pubertal stage; BL(CA,PS), HL controlled for CA and PS; HL(HT), HL controlled for
height; HL{WT), HL controlled for weight; HL{HT,WT), HL controlled for HT and WT; HL(HT%), HL controlled for height for age; HL(WT%), HL controlled for weight for age; HL(HT%,WT%), HL

controlled for HT% and WT%. Multiple correlation coefficients and final

*p < .05; *p < .0L; ***p < .00L

lution beta

by area of adj

')
Bt



Table 6-5
Mulitiple Regression of Hormone Levels on Adolescent Psychosocial
Adjustment Problems: Parent Ratings

SIGNIFICANT R?
PREDICTORS® CORRELATES R R? CHANGE  BeTa®
Boys
HL ArA g3 1 1 .33+
HL Controlled for CA CA 18 .03 .03 18
HL Controlled for PS PS 13 .02 .02 -1
AiA 35 12 .10 .40*
HL Controlled for CA PS -.29
and PS CA .18 .03 .03 22
AsA .38 14 .11 42*
HL Controlled for HT HT .23 .05 .05 .23
HL Controlled for WT WT 32 10 10 .32%
HL Controlied for HT WT .45
and WT HT .33 11 11 -.16
HL Controlled for HT % HT% .08 .01 .01 .09
AsA 33 1 .10 48
E, 44 20 .09 -.36*
HL Controlled for WT'% WT% .26 .07 .07 .26
HL Controlled for HT% WT% 44*
and WT% HT% 31 .10 .10 -.35
ArA 44 .19 .09 32
Girls
HL —
HL Controlled for CA CA .03 00 .00 21
DHEAS 32 10 10 -.37*
HL Controlled for PS PS .06 .00 .00 -.06
HL Controlled for CA PS -.26
and PS CA .16 .03 .03 .43
DHEAS .35 12 .09 -.37*
HL Controlled for HT HT .07 .00 .00 -.07
HL Controlled for WT WT .04 .00 .00 -.04
HL Controlled for HT WT .06
and WT HT .07 01 .01 -.12
HL Controlled for HT% HT% 18 .03 .03 -.18
HL Controlled for WT% WT% 21 .05 .05 -.21
HL Controlled for HT% WT% -.18
and WT% HT% .21 .05 .05 —-.05

Note: For boys, adjustment is based on both internalizing and externalizing
behavior problems; for girls, on internalizing behavior problems only.

2CA, chronological age; HL, hormone level; HT, height; HT%, height for age;
PS, pubertal stage; WT, weight; WT%, weight for age.

*The beta weights shown represent the relative contribution of variables to the
final equation.

*p < .05; *p < .01
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timing of maturation (i.e., pubertal stage, chronological age and pu-
bertal stage simultaneously, height for age, or height for age and weight
for age simultaneously). However, control for chronological age, height,
weight, and weight for age rendered these hormone-behavior relations
nonsignificant. Of these other developmental markers, only weight was
a significant correlate, suggesting that heavier boys were likely to have
more behavior problems.

For girls, hormone-behavior relations were relatively weak. The only
significant hormone correlates were dependent on chronological age;
that is, lower DHEAS level controlled for chronological age, or for
chronological age and puberty stage simultaneously, were associated
with internalizing problem behavior. .

A breakdown of hormone-behavior relations by individual behavior
problem scales (all scales for boys, internalizing scales for girls) is pre-
sented in Table 6-6. For both boys and girls, hormone-behavior rela-
tions analyzed by individual scale generally reflected overall findings
(i.e., based on the total number of problems for boys and internalizing
problems for girls). For boys, however, relations were stronger for the
few scales with significant hormone correlates; and, in addition to higher
A4-A levels, lower gonadal sex steroid and lower DHEAS levels were
associated with higher degrees of problem behavior—lower T levels
with Obsessive-Compulsive behaviors, lower E, levels with Delinquent
(acting-out) behaviors, and lower DHEAS levels with Hyperactive be-
haviors. Control for other developmental markers had virtually no ef-
fect on the hormone correlates of Obsessive-Compulsive and Delin-
quent (acting-out) behaviors, but all except height for age rendered the
hormone correlates of Hyperactive behaviors nonsignificant. The hor-
mone correlates for Hyperactive behaviors, which show the dissocia-
tion pattern between A4- and As-adrenal androgens, therefore, appear to
reflect developmental variation shared with the other developmental
markers rather than developmental variation that is unique to hormone
levels. The overall finding of associations between weight and problem
behaviors was evident only for somatic complaints, without hormone
correlates.

For girls, lower DHEAS levels, as well as lower DHEAS levels con-
trolled for chronological age, pubertal stage, or both, were associated
with internalizing behavior problems. However, control for physical
growth measures generally rendered this correlation nonsignificant,
suggesting that the DHEAS level variation that is related to internaliz-
ing problem behavior is not a developmental variation unique to hor-
mone levels. Although there were no significant correlations between
hormones and externalizing behaviors, it is noteworthy that weight for
age was significantly correlated; that is, low weight for age was asso-
ciated with problem behaviors reflected in the scales labeled Delin-
quent (R=.38), Aggressive (R=.33), and Cruel (R=.29).



Table 6-6
Significant Relations between Parent-Reported Adolescent Behavior Problems and Hormone Levels

Tyee of
BEHAVIOR HL HL(CA) HL(PS) HL(CA,PS) HLHT) HL(WT) HL(HT,WT) HL(HT%) HL(WT%) HL(HT%, WT%)
Boys
INTERNALIZING
BEHAVIOR
Obsessive- A7 40" 49 49" 39 S .58% 47 52 56
Compulsive
ArA .58 CA -17 PS -.39* PS -.48* HT -.12 WT 36* WT 63* HT% .03 WT% .25 WT% .55%
T -.36* Ag-A M AFA 61 CA A1 ArA 43 ArA .58* HT -4 AgA 58 AiA 56 HT% -.51"*
AyA .61 T -.58" A¢A 61™ T -.37 T ~43* A¢A  59%
T -48 T =36
EXTERNALIZING
BeHAVIOR
Delinguent 58 58 58 574 59 60 68"+ 58" 60 614
ArA 65" CA .06 Ps .02 Ps -.05 HT 13 WT 16 WTr .18 HT% .02 WT% .14 WT% .28
Ey -4 A4A 63 ApA 64**  CA 09 A¢A 61" ApA 61 HT -~.03 A¢A 65" A¢A 63"t  HT% -.20
Ex -44* E -4 ApA 65" E; -48" E -48**  ApA 82" E -4 E ~-47" ArA 63
E -.43™ E, ~A47% E -42%
Hyperactive 42+ 43* 34
AyA 52 HT% -.08 WT% .51*
DHEAS -.38* 8A  55% HT% -.35
DHEA -.39*
GIrLS
INTERNALIZING
BeHAVIOR
Depressed Pyl 34 .33 .38 33
Withdrawal
DHEAS -32* CA 13 PS -.01 PS -.27 WT .09
DHEAS -.39*  DHEAS -.32* CA .35 DHEAS -.37
DHEAS -.38*

! age; HL(PS), HL controlled for pubertal stage; HL{CA,PS), HL controlied for CA and PS; HL(HT), HL controlled for height; HL(WT),

Note: HL, Hormone levels; HL{CA), HL ¢ lled for ct logical age;

HL controlled for weight; HL(HL,WT), HL controlled for HT and WT; HL(HT%), HL controlled for height for age; HL(WT%), HL controlled for weight for age; HL(HT%,WT%), HL controlled for HT%
and WT%. Multiple correlation coefficients and final solution beta weights by behavior prablem scales.
*p < .05;*p < .01; **p < .001.
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Conclusions

We outlined two interrelated models for hormone-behavior relations
in early adolescence, a “developmental model” and a “stress model.”
The pattern of findings reviewed in this chapter offer support for both
models.

Beginning with the developmental model, our cross-sectional find-
ings suggest that the rise in gonadal (HPG) axis hormone levels has
different developmental implications for boys and girls. For boys, there
appear to be positive implications. Higher rather than lower sex steroid
levels were associated with lower degrees of adjustment and behavior
problems. The hormone correlates of adjustment problems, however,
more often than not were dependent on other developmental markers
like chronological age and therefore also reflect timing of maturation
influences. Although the HPG axis hormone correlates that emerged
when pubertal stage was held constant suggest that individual as well
as developmental differences may be contributing to hormone-behavior
relations, we have some evidence that within-stage hormone level dif-
ferences reflect rate of maturation (Nottelmann et al., 1987d). In addi-
tion to later maturation (timing of maturation), a slower rate of matu-
ration may be associated with adjustment and behavior problems. For
girls, the findings were relatively weak, but they do suggest that the
rise in HPG axis hormone levels has negative implications. Higher lev-
els of gonadotropins were associated with higher degrees of adjust-
ment problems.

The related findings for adrenal (HPA) axis hormones offer support
for a stress model, again more strongly for boys than for girls. Higher
A4-A levels quite consistently were associated with higher degrees of
adjustment and behavior problems: For boys this was usually in con-
junction with lower T levels, frequently in conjunction with higher age,
and sometimes in conjunction with lower pubertal stage or lower height
for age; for girls, in a few instances it was in conjunction with earlier
pubertal stage. For boys more so than girls, then, there was an indica-
tion that HPA axis activation during early adolescence, as reflected in
higher A4-A levels, may have subtle suppressive effects on the HPG
axis (i.e., T levels), affecting either the onset of puberty or the rate of
pubertal maturation, as suggested in Figure 6-6. Furthermore, for boys,
the pattern of stress-related dissociation in adrenal androgens, higher
As-A and lower DHEAS levels, in relation to adjustment and behavior
problems was observed twice. For gitls, in keeping with reported as-
sociations for DHEAS levels (e.g., Parker et al., 1985), whenever DHEAS
levels were related to psychosocial functioning, lower DHEAS levels
were associated with higher degrees of adjustment and behavior prob-
lems. Nevertheless, a stress model based on As-A levels may be less
appropriate for girls than for boys. In girls, A4-A levels may be of ovar-
ian as well as adrenal origin, following HPG axis activation. Moreover,
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Figure 6-6. A schematic representation of the relative activity of the hypotha-
lamic-pituitary-adrenal (HPA) and hypothalamic-pituitary-gonadal (HPG) axes
during development. Cortisol secretion remains relatively constant during de-
velopment (top panel). Adrenal androgen secretion starts at 6 years and reaches
peak levels at 20 years of age (middle panel). Gonadal steroid secretion starts
at 11 years and reaches peak levels at 16 years of age (bottom panel). The solid
lines represent individuals with low levels of chronic stress. The interrupted
lines represent individuals with higher levels of chronic stress.

in our sample, As;-A levels were correlated significantly with cortisol
levels for boys (r=.53), but not for girls.

Obviously, a stress model based on cross-sectional data spanning a
period of rapid developmental change must be entertained with cau-
tion. For boys, relations between HPG axis hormone levels and adjust-
ment and behavior problems suggest that the early pubertal stages are
likely to be more difficult and perhaps more stressful than the later
pubertal stages. The findings also suggest that the early pubertal stages
are likely to be especially difficult for later maturing boys (but well
within the normal range in our sample of 10- to 14-year-old boys). As
the developmental pattern for A4-A, as well as for T, is one of change
from lower to higher levels, it seems plausible that relatively high A;-A
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levels in conjunction with relatively low HPG axis hormone levels
reflect HPA axis activation in response to stress and some delay in
HPG axis activation. It is equally possible, however, that such an en-
docrine profile reflects normative development—that is, relative HPA
axis predominance (higher As-A and lower T levels) in the earlier pu-
bertal stages and, in the later pubertal stages, ascendance and predom-
inance of the HPG axis (lower A4-A and higher T levels). In other words,
perhaps As-A levels, which begin to rise at adrenarche (several years
prior to gonadarche), should be predominant when HPG axis hor-
mones are at low levels or just beginning to rise and should remain
predominant until the dramatic rise in gonadal sex steroid levels is well
under way (our cross-sectional findings suggest an eighteenfold in-
crease in T levels compared to a two- to threefold increase in AsA
levels). T levels should become predominant during the later stages of
pubertal development. Inspection of individual standardized hormone
profiles of the boys in our sample indeed revealed many cases with
relatively high A&-A and low T levels at earlier stages and, vice versa,
many cases of relatively low AgA and high T levels at later stages of
pubertal development. Thus, for boys, hormone levels rather than
physical maturity status may be significant correlates of adjustment and
behavior simply because hormone levels provide a more sensitive in-
dex of general pubertal status.

Giving full recognition to these developmental considerations, we
propose an integrated developmental stress model for hormone—behavior
relations in early adolescence. The incidence of pathological adrenal
hypersecretion and a long period of HPG axis suppression and delay
in maturation (as, for example, in anorexia nervosa) probably is rela-
tively low. Normative development, at the other end of the spectrum,
may include a transitional period of somewhat increased HPA axis
function at the time of expected gonadarche, with negligible suppres-
sive effects. However, in some individuals the transitional period may
be somewhat prolonged, though still within the normal range. Exces-
sive sensitivity of the HPG axis to changes of the HPA axis or a predis-
position to high biological reactivity to stressful events in the social
environment may result in the combination of high HPA axis function
and low HPG axis function. In the general population, between 10 and
20% of children and adolescents are estimated to have psychological or
psychiatric problems of sufficiently severe nature to benefit from clini-
cal intervention (Petersen & Craighead, 1986). Thus, even in our small
sample, the findings may reflect influences of relatively poor psycho-
social functioning on the endocrine system and, therefore, on timing
of maturation. Of course, the degree to which poor psychosocial func-
tioning may influence the endocrine system, or alternately, the degree
to which the endocrine system may influence adjustment and behav-
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ior, has to be addressed in longitudinal research that begins with pre-
pubertal assessments of adjustment and behavior, and involves
follow-up assessments throughout the pubertal years. Ideally, such an
intensive investigation of hormone-behavior relations should be done
in a fairly large cohort or in a sample of children identified for their
poor psychosocial functioning, as well as with children whose adjust-
ment and behavior is well within the normal range.

Major support for the two interrelated models for hormone-behavior
relations in early adolescence emerged in the findings for boys, which
were not only stronger but also more consistent and generalized than
the findings for girls. There were no marked sex differences in adjust-
ment and behavior problems. Therefore, it seems that there are sex-
related differences in hormone influences on behavior. One factor in
such hormone influence differences may be the increasing male/female
divergence in hormone profiles during HPG axis maturation that is due
primarily to changes in gonadal sex steroid levels. Although T and E,
levels change in both males and females, the major changes are in T
levels for males and in E, levels for females, resulting in exponentially
higher T levels in males than females and in increasingly higher E,
levels in females than males. Hormone influences on behavior could
be due to potentially different direct effects of T and E, levels or indi-
rect effects of relative T and E; levels through changes in neuroendo-
crine system functioning. Sex differences in hormone-behavior rela-
tions also have been attributed to prenatal organizational influences of
sex steroids in males that are activated during puberty and dispose
males and females to respond differently to the rise in gonadal sex
steroids (e.g., Marcus et al., 1985; Nyborg, 1983; Susman et al., 1987).
Although we cannot rule out that the weaker findings for girls may be
due in part to measurement error introduced by menstrual cycle-related
variation in hormone levels, as explained earlier, we expected this to
be a minimal problem. Moreover, in an observational study of a sub-
sample of these adolescents, we did find relatively strong and consis-
tent relations between hormone levels and the behavior of girls in in-
teraction with their parents, but few significant relations for boys (Inoff-
Germain et al., 1988). We speculated that, for girls, more so than for
boys, the expression of hormone-mediated behaviors may be depen-
dent on the social context. Another factor in sex-related differences in
hormone influences on behavior, then, may be that socialization influ-
ences are more important modulators of hormone-mediated behaviors
for girls than for boys.

Finally, it is clear that our findings favor a general puberty-related
developmental model for psychosocial functioning during early adoles-
cence. Also, instead of revealing redundancies in the interdependen-
cies of included puberty-related indices, the findings generally suggest
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complementarity. That is, the findings suggest not only that it is useful
to examine more than one group of hormones in a study of hormone-
behavior relations in early adolescence (i.e., adrenal as well as gonadal
axis hormones); they also suggest that it is important to examine such
relations in the context of other developmental markers such as chro-
nological age and pubertal stage.
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Notes

1. The hormone-behavior relations data discussed in this chapter have been
reported in part in previous reports, in simplified form (see Nottelmann et al.,
1987a, <).

2. Two additional related measures, testosterone—estradiol binding globulin
(TeBG) and cortisol (F), were obtained but not used in these analyses. TeBG
was excluded because of missing f; data for a substantial number of cases.
Cortisol was not included because our focus was on hormone levels that undergo
developmental change during puberty.

3. According to parent report, boys were more likely than girls to show off/
clown, swear/use obscene language, and have trouble concentrating; and girls
were more likely than boys to behave like the opposite sex, cry a lot, and
complain about physical problems.
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Changing Patterns of Psychiatric
Disorders During Adolescence

Michael Rutter

For many years it was generally thought, following the views of G.
Stanley Hall (1904), that adolescence was a time of “storm and stress”
characterized by emotional turmoil and psychic disturbance. It is now
clear that this stereotypical view of the teenage years is mistaken (Rut-
ter et al., 1976; Rutter, 1980; Graham & Rutter, 1985). Most young peo-
ple pass through adolescence without developing any form of signifi-
cant mental disturbance. Nevertheless, adolescence is an age period
during which there are striking changes in both the frequency and form
of psychiatric disorder. It is not so much that there is any general in-
crease in overall prevalence but, rather, that there are substantial alter-
ations in pattern.

Epidemiological data on age changes in overall prevalence are decid-
edly sparse and there are no investigations in which directly compara-
ble methods of measurement have been used across the age span ex-
tending from childhood through adolescence to early adult life. Perhaps
the nearest approach is provided by the findings from the Isle of Wight
study (Graham & Rutter, 1973, Rutter et al., 1976). When like was com-
pared with like, it appeared that psychiatric disorders were slightly
commoner in adolescence than in middle childhood, but in all proba-
bility the rates were fairly similar in adolescence to those in adult life.
Psychiatric clinical referral rates are broadly in keeping with the epi-
demiological findings suggesting some rise in referrals between child-
hood and adolescence (Baldwin, 1968; Rosen et al., 1965; Wing & Fryers,
1976). However, the data are contradictory on whether the peak is
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reached in adolescence or in early adult life. Instead of discussing pos-
sible meanings of these rather minor age trends in overall prevalence
of mental disorders, it is more fruitful to focus on the far more impres-
sive age trends for changes in the frequency of specific types of psy-
chiatric disorder during adolescence.

Changes in Pattern of Specific Psychiatric Conditions

Affective Disorders

Most types of affective disorder appear to increase markedly in fre-
quency during adolescence. This is most obvious, and best docu-
mented, for completed suicide. Thus, U.S. statistics show that suicide
before the age of 12 years is exceedingly rare (with a rate of 0.06 per
million), that there is a 100-fold increase over the next 4 years and an
additional 10-fold increase to a rate of 76 per million at 16- to 19-year-
olds (Eisenberg, 1980; Shaffer & Fisher, 1981). British statistics show
much the same picture (Shaffer, 1974). The stigma attached to suicide,
together with the complex procedures that lead to official certification,
may lead to systematic underreporting. It seems likely that this ten-
dency may be greater among young children and adolescents, but pos-
sible underreporting biases could not possibly account for the massive
age trends that are apparent in all sets of data (Shaffer, 1986). Never-
theless, it would be quite wrong to regard suicide as an adolescent
phenomenon, because the rate continues to rise throughout life to reach
a peak in old age.

Attempted suicide or parasuicide is also relatively infrequent before
puberty and shows the same massive increase during middle and later
adolescence (Hawton, 1986). However, unlike completed suicide, the
peak is at 15-19 years with a progressive decline thereafter (Kreitman,
1977). 1t is also apparent that whereas suicide is much more frequent
in males, attempted suicide is far commoner in females. Probably, too,
attempted suicide is less likely than completed suicide to be associated
with an overt depressive disorder (Hawton et al., 1982). It seems that
the increase in suicide over the adolescent age period is not entirely a
function of an increase in depressive disorders because, within a psy-
chiatric clinic sample, Carlson and Cantwell (1982) found that suicide
ideation increased over the same age period.

During recent years there has been a growing appreciation that ma-
jor depressive conditions can and do sometimes arise in preadolescent
children (Cantwell & Carlson, 1983; Rutter, Izard, & Read, 1986; Puig-
Antich & Gittelman, 1982). However, although serious affective distur-
bances can occur in middle childhood, psychiatric clinic data are con-
sistent in showing that their frequency increases substantially over the
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years of adolescence. For example, ]J. Pearce (1978; personal commu-
nication, 1982), in an investigation of children attending the Maudsley
hospital, found that whereas only one in nine prepubertal children
showed depressive syndromes, about one quarter of postpubertal chil-
dren did so; this was a more than twofold increase in rate. There was
also a change of sex ratio in age. Among the prepubertal children de-
pressive syndromes were twice as common in boys, whereas after pu-
berty they were twice as common in girls. It is particularly striking that
mania and bipolar affective disorders are especially uncommon before
puberty, although again they can occur in younger children (Carlson,
1983).

General population studies have shown broadly similar age trends.
Thus, in the Isle of Wight study there were only three cases of depres-
sive disorder in a sample of some two thousand children at age 10
years. In sharp contrast, 4-5 years later there were nine cases of “pure”
depressive disorder and a further twenty-six cases of mixed affective
disorder—a huge increase (Rutter, 1980; Rutter et al., 1976). Until very
recently, however, the epidemiological age trends have had a question
mark over them because the instruments used for children of different
ages have not been directly comparable. The recent findings from
Weissman and her colleagues (1987), using structured interviews with
parents and children in a comparative study of children of depressed
and normal parents, have shown that the findings are not likely to be
an artifact of errors of measurement. They found very few cases of
depression under the age of 10 years and a marked increase during the
next 5 years with a further increase up to age 20. Interestingly, the age
of onset was somewhat earlier in the high-risk group of children of
depressed parents. The data from Akiskal et al. (1985) on the offspring
and siblings of adult bipolar patients confirmed that, even in this high-
risk group, full-blown bipolar psychosis did not appear before puberty.

The few data that are available also suggest that immediate grief re-
actions following bereavement are both milder and of shorter duration
in young children compared with those in adolescents or adults (Bowlby,
1980; Kliman, 1968; Rutter, 1966; van Eerdewegh et al., 1982).

Against this overall pattern of an increase in the rate of affective dis-
turbance during adolescence must be set the evidence that this pattern
does not apply to all forms of negative mood state. Thus, crying is
most prevalent in infancy and irritability shows little change in fre-
quency over the 5- to 15-year age span (Shepherd, Oppenheim, &
Mitchell, 1971). Also the picture of “protest” followed by “despair” as
a consequence of separation and disruption of caregiving relationships
is mainly a feature of the preschool years (Bowlby, 1969-82). It is evi-
dent that children of all ages can and do experience misery and unhap-
piness. It is not the suffering of negative mood as such that increases
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over the teenage years, but rather the experience of negative mood
states with cognitive and vegetative components of depression, with
suicidal ideation, and with pervasive and persistent social impairment.

Nondepressive Disorders

The overall rate of nondepressive emotional disorders probably does
not change greatly over the adolescent age period, although there seem
to be some changes in pattern (Rutter & Garmezy, 1983). Thus, it ap-
pears that whereas emotional disorders in earlier childhood tend to be
somewhat diffuse in form, those arising in adolescence are more likely
to be differentiated in their symptomatology with a closer resemblance
to adult neurotic conditions. Clear-cut hysterical reactions and obses-
sive compulsive disorders, though occurring in young children, be-
come more common during adolescence. There are also alterations in
the focus of phobic states. Animal phobias, which are very common in
preschool children, rarely arise for the first time during the teenage
years. In contrast, social phobias and agoraphobia, which are rare be-
fore puberty, begin to assume importance during adolescence (Abe &
Masui, 1981). Little is known about age trends and sex ratio, but one
study (Caplan, 1970) showed that with hysterical reactions the male/
female ratio was almost equal before puberty, whereas after puberty
there was a marked female preponderance.

Anorexia Nervosa

Of all psychiatric disorders, anorexia nervosa is possibly the one that
is most characteristically associated with an onset during adolescence.
Typically, the disorder is first manifest some time between 14 and 17
years of age (Russell, 1985). Thus, the syndrome usually begins during
the few years immediately after puberty, although prepubertal cases
are not uncommon (Jacobs & Isaacs, 1986). In these cases the disorder
usually begins in the period immediately leading up to puberty. Thus,
in the Jacobs and Isaacs (1986) study, the mean age of onset for pre-
pubertal anorexia nervosa was 11.2 years, with a range extending from
7 to 14 years. Anorexia nervosa is very much commoner in girls than
in boys, although the sex difference may be less marked in prepubertal
cases. As with depression, the age trends in the clinical disorder seem
to be paralleled by closely comparable trends in similar behaviors in
the general population. Thus, severe dieting is very much a general
adolescent phenomenon; it is largely seen in adolescent girls, who
characteristically tend to be dissatisfied with the body changes at pu-
berty, especially with the increased deposition of fat (Rutter & Sand-
berg, 1985). The question arises whether the severe dieting in “nor-
mal” girls constitutes a subclinical form of anorexia nervosa as seen in
psychiatric dlinics. Abraham and colleagues (1983) found that some 15%
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of young women had fulfilled the criteria for anorexia or bulimia ner-
vosa at some time, and about half this number had used laxatives or
diuretics in order to lose weight. However, none had engaged in the
self-induced vomiting that is so often seen in anorexia nervosa. Simi-
larly, Garner and co-workers (1984) noted that the morbid fear of be-
coming fat and the severe dieting common among ballet dancers often
was not accompanied by other psychological features of anorexia ner-
vosa. Szmukler and co-workers (1985) also showed that anorexic-like
states in ballet dancers do not have the poor prognosis usually associ-
ated with anorexia nervosa. There appear to be both continuities and
discontinuities between clinic and community cases.

Substance Abuse

Almost all forms of substance abuse, including alcoholism, first become
a common problem during late adolescence and earlier adult life (Rut-
ter, 1980). For example, Magnusson, Stattin, and Allen (1986) found in
their Swedish longitudinal study that the proportion of girls who had
been drunk more than ten times rose from 6% at age 14} to 26% at age
16 years. Similarly, over the same age period the proportion smoking
hashish rose from 3% to 12%. The American national surveys indicate
that for most drugs the rate of usage rises steeply during the middle
teens to reach a peak in the 18- to 21-year age group with a steep falloff
thereafter (U.S. Commission on Marijuana and Drug Abuse, 1973). The
pattern found with sedatives and stimulants was somewhat different
in that the increase in usage occurred somewhat later and there was a
continuing high rate of usage, especially of sedatives, into middle
adulthood. The one exception to these age trends is provided by glue
sniffing, the only form of drug abuse practiced by a significant propor-
tion of preadolescent children (Watson, 1980). Alcohol abuse also dif-
fers in that, although it increases markedly in frequency during adoles-
cent years, it continues to rise in frequency throughout life to reach a
peak in middle life.

Conduct Disturbances

It is generally held that delinquency is a typically adolescent phenom-
enon. The official crime statistics certainly appear to confirm this
impression (Rutter, 1980; Rutter & Giller, 1983). Thus, in England and
Wales, indictable offenses increase fourfold between 10 and 15 years,
followed by an equally steep decline in the early twenties (Home Of-
fice, 1977). The age trends in other countries are broadly similar.
Nevertheless, epidemiological data show that the impression of delin-
quency as a largely adolescent phenomenon is somewhat misleading.
Both self-reports and teacher ratings show that most delinquent indi-
viduals already show some form of antisocial behavior during middle
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childhood or preadolescence (Robins, 1978; Farrington, 1979; Cline, 1980).
Prosecutions usually do not begin until later, because young children
cannot, by law, be convicted, and because police are less likely to pros-
ecute young first offenders. Socially disruptive behaviour (such as re-
belliousness, destructiveness, cruelty, and aggression) does not alter
greatly in rate over the 8- to 15-year age period (Rutter, 1980; Rutter &
Giller, 1983). There is an increase during adolescence in the extent to
which this takes the form of frankly delinquent activities (such as theft
and serious vandalism). However, the increase in the number of indi-
viduals engaged in delinquency is less than the increase in the amount
and range of delinquent activities by those who are delinquent. In par-
ticular, there is a rise during the teenage years in the rate of offenses
involving personal assault or breaking into property. Violent crime shows
its greatest increase during late adolescence. The apparent fall in delin-
quent activities during early adult life is also not as straightforward as
it seems at first sight (Farrington, 1986). There is indeed a drop in the
overall level of delinquent activities in the population at large, but there
is not much fall in the rate of delinquent activities by persistent of-
fenders.

Schizophrenia

Although schizophrenia can occur in prepubertal children, taking a form
similar to that seen in adult life (Eggers, 1978, 1982), it remains a rather
rare disorder until the middle teens. Community psychiatric register
data show a steady increase in the number of cases between 12 and 18
years of age (Weiner & Del Gaudio, 1976). Nevertheless, although the
onset of psychotic manifestations of schizophrenia is usually in late
adolescence or early adult life, in about half the cases there have been
nonpsychotic behavioral precursors in childhood (Offord & Cross, 1969;
Rutter & Garmezy, 1983). The prepsychotic behavioral abnormalities in
childhood do not constitute an easily recognizable pattern. However,
usually they take the form of abnormalities in interpersonal relation-
ships as shown by odd unpredictable behavior, social isolation, and
rejection by peers. In addition, in males there may also be solitary
antisocial behavior in the home (but not group delinquency). Fre-
quently these behavioral features are accompanied by neurodevelop-
mental immaturities in the form of clumsiness, visuospatial difficulties,
and verbal impairment, together with attentional deficits characterized
by poor signal-noise discrimination. In addition to the adolescent on-
set of classic schizophrenia, the late teens is also the age period when
schizophreniform psychoses may arise in individuals who have shown
developmental disorders, perhaps particularly involving language, in
early childhood (Rutter, 1988a). For example, Lewis and Mezey (1985)
reported six cases of psychoses arising in adolescence in individuals
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who had shown childhood disturbance, including developmental de-
lay, and whose computed axial tomographic (CAT) scans had shown
septum pellucidum cavities.

Autism

Infantile autism, of course, is a pervasive developmental disorder that
has been present from infancy onward. It does not usually show marked
remissions or relapses, nevertheless, certain changes not infrequently
occur during the adolescent years. Most strikingly, about a quarter of
autistic individuals show an onset of epileptic seizures during this age
period (Rutter, 1970; Deykin & MacMahon, 1979). Those who develop
seizures at this time have usually not shown neurological abnormalities
earlier. The onset in adolescence stands out as different from the more
usual earlier childhood onset that is found both in mentally retarded
individuals and in the general population. In addition, a small propor-
tion of autistic individuals show a behavioral deterioration in adoles-
cence, sometimes accompanied by an apparent intellectual decline
(Rutter, Tizard, & Whitmore, 1970; Gillberg & Steffenburg, 1987).

Developmental Disorders

There are no psychiatric conditions that show a marked fall in fre-
quency that is specific to the adolescent age period. However, the dis-
orders that involve a delay in maturational functioning are character-
ized by a continuing improvement, and hence a fall in prevalence
through middle childhood and adolescence. The most marked drop oc-
curs in earlier childhood, but the tail of the falling rates extends into
adolescence. This is so, for example, with developmental language dis-
orders (Yule & Rutter, 1987). Frequently, however, the language im-
pairment is followed by reading and spelling difficulties as well as
emotional and social problems. Nocturnal enuresis, too, becomes in-
creasingly less common so that by the age of 14 years only about 1%
of children are regularly enuretic (Rutter, Yule & Graham, 1973). Curi-
ously, the rate of decline for wetting does not alter between 4 and 10
years of age (Oppel, Harper & Rider, 1968; Rutter, 1988a); adequate
data for later age periods are not available. The prevalence of enuresis
in adults is not known but a small minority of childhood enuretics do
continue wetting into adult life (Forsythe & Redmond, 1974).

Changing Correlates According to Age of Onset

Surprisingly little attention has been paid to the possibility that age of
onset may constitute a useful and meaningful criterion by which to
subdivide psychiatric disorders. The very limited data that are available
suggest that the possibility warrants further study. Thus, in the Isle of
Wight study (Rutter et al., 1976; Rutter, 1980) the total-population epi-
demiological study at age 15 years was based on the same population
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that had been studied previously at age 10 years. This allowed the group
of psychiatric disorders at 15 to be subdivided into those that had al-
ready been present at age 10 and those that had arisen de novo during
early adolescence. Three main differences according to age of onset
were found. First, the disorders beginning before age 10 occurred pre-
dominantly in boys whereas those arising in adolescence had a sex
ratio nearer unity. Second, the earlier onset conditions were strongly
associated with indicators of family psychopathology such as marital
discord and parental mental disorder, whereas this was very much less
the case with new disorders during adolescence. To an important ex-
tent this appeared to be a function of chronicity, as family psychopath-
ology was also not very strongly associated with psychiatric disorder
arising before age 10 but not persisting to age 15 years. However,
chronicity did not account for the third difference, namely that with
reading retardation. Children with psychiatric disorders persisting from
earlier childhood had a rate of specific reading retardation that was
several times higher than that in the general population; the difference
was even more marked with respect to reading difficulties at age 14.
The picture with new disorders was quite different; these showed no
association with reading difficulties at either age 10 or 14. Very few
other studies have made this comparison but, where they have, the
results appear generally similar (Robins & Hill, 1966; Werner & Smith,
1977).

It may also be the case that the effects of age of onset vary by diag-
nosis. For example, it seems that school refusal arising in adolescence
has a substantially worse prognosis than that with an onset in earlier
childhood (Rodriguez, Rodriguez, & Eisenberg, 1959). The reverse,
however, applies with delinquency (Loeber, 1982; Rutter & Giller, 1983).
Recidivism and persistence into adult life is much more likely with de-
linquency beginning in early or middle childhood than with that which
starts during adolescence. The meaning of these patterns remains
somewhat obscure at the moment. However, it may be that the signif-
icant feature is whether or not the onset is at a time when the phenom-
enon, or at least a lesser variant of it, normally occurs in the general
population. Thus, separation anxiety is a normal phenomenon in early
childhood but is abnormal in adolescence. It may be, therefore, that
the syndrome of school refusal in adolescence has a somewhat differ-
ent meaning from that arising during the earlier school years. The pos-
sibility warrants further exploration.

Meaning of Age Trends

Thus far in the chapter we have considered the findings on age trends
in the pattern of psychiatric disorder without considering their mean-
ing. It is evident that there are many ambiguities involved in the inter-
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pretation of the meaning of age differences (Rutter, 1989). In part, the
difficulties stem from a variety of methodological problems. For ex-
ample, in recent years investigators have paid increasing attention to
the possibility that the same phenomenon may be manifest in different
ways at different phases of development. There are several examples
of psychological phenomena showing heterotypic continuity (Moss &
Susman, 1980). Thus, it seems that the temperamental feature of be-
havioral inhibition is shown by somewhat different characteristics at 6
years of age than in infancy (Kagan, Resnick, & Snidman, 1986). The
same could apply to several of the psychiatric disorders considered here.
For example, is the rarity of mania in the years before puberty a con-
sequence of this disorder not occurring before adolescence or, rather,
is it a function of mania exhibiting itself in a somewhat different form
in earlier life? Similarly, is the relative infrequency of major depressive
conditions in earlier childhood a consequence of young children being
less able to describe the feelings of guilt, self-depreciation, and hope-
lessness that make up the picture of major depression in adult life? It
seems rather unlikely that such methodological features account for the
major age trends that have been discussed, but it has to be said that
the matter has not yet been adequately investigated.

Methodological problems aside, several quite different meanings of
age need to be considered when examining age trends, including bio-
logical maturity, mental age or cognitive maturity, duration and type
of experiences, and social age or stage.

Biological Maturity

Biological maturity, of course, is far from synonymous with chronolog-
ical age. There is huge individual variation, for example, in the age
when children reach puberty, with the normal range extending over a
5-year age span (Rutter, 1980). There is also a marked sex difference,
with girls reaching puberty some 2 years earlier than boys. These in-
terindividual and sex differences in biological maturity are most ob-
vious in adolescence but they are present throughout the whole period
of development. Their existence is methodologically important in al-
lowing investigators to separate the effects of biological maturity from
other meanings of chronological age. Surprisingly, however, until re-
cently most investigations into the psychological changes during ado-
lescence did not report whether their subjects were prepubertal or
postpubertal. As a consequence we lack knowledge on which changes
are, and which are not, a function of biological maturity. It should be
added that biological maturity is by no means a single phenomenon.
The development of different body systems do not run in parallel
(Tanner, 1962, 1970). Thus, for example, brain development is at its
peak in infancy with relatively little change evident during the adoles-
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cent years. This is in sharp contrast to the reproductive system where
the main development occurs during the period of puberty.

Because testosterone is known to have an important (but far from
exclusive) controlling function over sex drive in both sexes, and be-
cause it also has some effect on aggressivity, it might be thought that
the hormonal changes associated with puberty might play a part in the
increase in delinquent activities during adolescence. There is very little
relevant evidence on this issue and, in particular, it is not known whether
such age trends as there are in delinquency are a function of chrono-
logical age or puberty. Two studies examining the correlates of individ-
ual variations in testosterone level within males have shown a weak
association with aggressivity and disinhibition, though not with delin-
quency as such (Olweus, 1986; Daitzman & Zuckerman, 1980). Olweus
concluded that there was a modest tendency for a higher level of tes-
tosterone to be associated with an increased readiness to respond vig-
orously and assertively to provocations and threat. In addition, there
was a more indirect effect by which a high level of testosterone seemed
to be accompanied by impatience and irritability, which increased the
boys’ readiness to engage in aggressive behavior of the unprovoked
type. The data are too meager to allow any strong conclusions and it
is obvious that the role played by hormones is merely one among many.
Nevertheless, it is possible that sex hormones play some role in the
increase in aggressive behavior during adolescence, though not, to any
appreciable extent, to age trends in delinquency as a whole.

The possibility that hormonal effects might play a part in the rise in
depressive feelings and disorders during adolescence was examined in
the Isle of Wight study (Rutter, 1980). It was found that depressive
features in 15-year-old boys were much more frequent in those who
had reached puberty than in those who had not, with pubescent boys
intermediate. It was not possible to make the same comparison in girls,
as virtually all girls had reached puberty by that age. The finding in
boys was somewhat surprising and it is important that it be tested on
other groups as well as in females. The finding raises the possibility
that hormonal factors may play a part in the rise in depression that is
characteristic of adolescence, but it should be borne in mind that the
mechanism may reside in young people’s reaction to pubertal change,
rather than in the hormonal effects per se.

Indirect effects associated with sexual maturity were evident in the
findings from the Stockholm longitudinal study. As already noted,
Magnusson, Stattin, and Allen (1986) found a rise in alcohol consump-
tion and smoking of hashish between 144 and 16 years of age. Both
behaviors were more prevalent in those who had reached puberty early
than in those who had a late menarche. Thus, less than 2% of girls
who reached puberty after 13 years had been drunk more than 10 times
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compared with nearly 17% of those who reached puberty before 11
years. Norm-breaking generally was more frequent among the early
maturers. However, further analyses showed that this was a function
of associating with older girls. The early-maturing girls who did not
form part of an older social group did not show a higher level of norm-
breaking. In other words, it seemed that the appreciation that they
were more mature than their peers led the early-maturing girls to seek
the company of an older age group, with whose norms they then con-
formed (rather than those of their own age group). The stimulus was
physically induced, but the mechanism was social. The finding that it
is the association with older girls that is relevant in this connection
leaves open the question of why the behavior, attitudes, and social
norms of the population as a whole should change with age during
adolescence. Is that a consequence of hormonal changes, of cognitive
level, or of altered social circumstances? We do not know.

Because of the evidence of an important genetic component to schiz-
ophrenia, it might be supposed that the rise in prevalence during late
adolescence was likely to be a function of some aspect of brain matu-
ration. Indeed that might well be the case, but we lack data to test the
possibility adequately, and such data as are available raise some awk-
ward questions. For example, boys generally mature some 2 years later
than girls, but the mean age of first admission for males with schizo-
phrenia is about 5 years earlier than that of females (Zigler & Levine,
1981). Of course, it is quite possible that the explanation for the sex
difference is different from that for the age trend. It may be pertinent
that studies of schizophrenia arising in adolescence have shown a male
preponderance (Kolvin, 1971) that is not evident in cases with an onset
in adult life. Seeman (1982) suggested that being female conferred a
degree of protection and that, although females show the same suscep-
tibility to schizophrenia in later decades, males remain more at risk for
a severe and chronic illness.

The same expectations of a biological explanation apply to the devel-
opment of epileptic seizures in autistic individuals during adolescence.
After all, there is very strong evidence that autism is likely to be due
to an organic deficit of one kind or another (Rutter, 1988b). However,
the phenomenon has been little studied up to now, and alternative
explanations need to be considered. For example, behavior sometimes
worsens during adolescence and it is possible that the use of psycho-
tropic drugs to control behavior may reduce the threshold for seizures.
That did not seem to be an adequate explanation in the series studied
by Rutter (1970), but further systematic study is required.

The association between the timing of the onset of anorexia nervosa
and puberty, together with the very marked sex difference, raises the
possibility of hormonal influences. However, it seems more probable
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that the timing is associated with psychological reactions to puberty,
rather than with hormonal effects as such. For boys, all the pubertal
changes (such as growth of facial and body hair, breaking of voice,
increased mascularity, and altered physique) tend to have unambigu-
ously positive connotations, which are accompanied by positive self-
perceptions. Perhaps because of this early maturing, boys may have a
slight advantage in personality. The data mostly derive from early
American longitudinal studies with relatively weak measures, but the
findings are reasonably consistent in showing that late maturers tend
to feel less adequate, less confident, and more anxious (McCandless,
1960; Clausen, 1975). The pattern in girls is quite different. The course
of physical maturation in females does not give rise to the same un-
equivocal positive social response (Tobin-Richards, Boxer, & Peterson,
1982). Thus, the greater maturity associated with the menarche may
have positive personal significance, but the positive impact is reduced
by negative attitudes to menstruation (Grief & Ulman, 1982) as re-
flected in the terms used for it (such as the “curse’’). Moreover, unlike
the situation in boys, puberty in girls is accompanied by a steady in-
crease in body fat. At least in modern Western cultures this increase in
fat is generally not welcomed by girls, and adolescence is accompanied
by a marked increased in dieting. It is tempting to see anorexia nervosa
as an exaggeration of these “normal” social trends. However, as al-
ready noted, there are both similarities and dissimilarities between an-
orexia nervosa and normal dieting. Moreover, the dieting seen in so
many adolescents (as well as that found in many ballet dancers to a
more severe degree; Szmukler et al., 1985) tends to have a good prog-
nosis, whereas anorexia nervosa is one of the few psychiatric condi-
tions in childhood that carries with it a significant mortality (Isager et
al., 1986).

It must also be borne in mind that genetic effects may become man-
ifest for the first time during adolescence. Heredity is influential
throughout the life span; heritability for many characteristics tends to
increase during the course of development, and genes produce change
as well as continuity in development (Plomin, 1986). These general
principles apply to polygenic influences, but it is also the case that
single-gene effects may not be apparent until late in the life span. This
is most obvious with Huntington’s chorea when dementia is not usu-
ally apparent until middle life. However, it could also be the case with
other conditions. For example, might genetic factors responsible for bi-
polar affective disorders not become operative until the adolescent years?
In that connection, it may be relevant that there is some evidence sug-
gesting that affective disorders with an onset before 20 years of age
tend to have a higher genetic loading (Weissman et al., 1984), and that
depressive disorders in the offspring of depressed parents tend to have
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an earlier onset than those found in the general population (Weissman
et al., 1987).

Cognitive Maturity

The possibility that cognitive maturity plays a role in susceptibility to
psychiatric disorder arises most obviously in the case of depression.
Because the concept of a depressive disorder involves cognitive idea-
tions such as guilt, helplessness in the face of task failure, and hope-
lessness about the future, it could be that young children are relatively
protected from depression because they lack the ability to experience
such cognitions. This is unlikely to be a sufficient explanation in that
severe depressive disorders of an adult type do occasionally occur in
younger children. Nevertheless, it is certainly possible that children’s
cognitive immaturity might protect them from developing depressive
disorders in relation to negative life events.

Very little is known on the developmental changes that directly ap-
ply to depressive ideation, but there are some findings on the broader
aspects of cognitive processes that might be linked with depression or
with susceptibility for depression. For example, young children tend to
have an overoptimistic view of their own competence, and it is only
during the early years of schooling that they begin to adjust their self-
perceptions as a consequence of task failure (Dweck & Elliott, 1983).
Perhaps this tendency accounts for the finding of Rholes and col-
leagues (1980) that young children are less likely to show learned help-
lessness in response to repeated, experimentally induced task failure.
It seems that it is not until 8 years or so that most children begin to
talk about being proud or ashamed of themselves (Harter, 1983); self-
awareness in the form of marked self-consciousness also seems to in-
crease during adolescence (Rosenberg, 1979). Anxieties about the fu-
ture may also increase during the teenage period (Coleman, 1974, Cole-
man, Herzberg, & Morris, 1977). Young children tend not to think much
about the long-term future, nor do they conceptualize actions in terms
of distant consequences. Probably it is only during later childhood and
earlier adolescence that future perspectives come to the fore. It is pos-
sible that such perspectives might be important in the development of
feelings of hopelessness about the rest of life. There are scarcely any
data to test the role of cognitive factors in susceptibility to depression.
However, Carlson, Asarnow, and Orbach (1987), in their study of a
psychiatric inpatient sample, found that suicidal ideation was less
frequent in children performing below grade level at school, although
grade level was not associated with the likelihood of showing depres-
sion. Further research into age trends in social cognition (i.e., the thought
processes referred to above), together with their relationship with
depression, is much needed.
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Duration and Type of Experiences

Because chronological age and experiences tend to be closely associated
within any one subculture, few investigators have attempted to sepa-
rate the two. However, this is where comparisons across societies or
across time periods may be most informative. For example, Hirschi and
Gottfredson (1983) argued that there was an invariant relationship be-
tween age and crime, and hence, that age had a direct causal affect on
criminal behavior. Farrington (1986) has used historical trends to show
that this is a somewhat misleading oversimplification. Thus, in Eng-
land, the peak crime rate for males was 13 years in 1938, 14 in 1961,
and 15 in 1983. American statistics for 1982 show a later peak than that
in England, at 17 years for nonviolent crimes and 18 years for violent
offenses. The secular changes and age trends suggest that the peak is
more a function of the age when compulsory schooling ceases than of
chronological age as such. The secular trends for females show, how-
ever, that this explanation does not account for the pattern in girls.
The peak was at 19 years in 1938, but by 1983 it had dropped to 14
years. Doubtless, in both sexes the age—crime curve is a result of mul-
tiple influences. The cessation of schooling is one effect in adolescence,
but the reduction of parental controls, the changing characteristics of
the peer group with employment and marriage, changing opportuni-
ties and economic factors, together with altered sex hormone levels are
others.

Research in adults has shown that negative life events that carry long-
term contextual threat are associated with an increased likelihood of
the onset of depressive disorders (Brown & Harris, 1978), and also that
emotional support from close, confiding relationships serves a protec-
tive function (Cohen & Syme, 1985). This raises the question of whether
the rise in the rate of depression in adolescence might be a function of
either an increase in stressful life events or a diminution in emotional
support. Unfortunately, not only do we lack adequate data on whether
or not there are age trends in frequency of life events or adequacy of
social support, but we also do not know whether variations in either
link with susceptibility to depression in childhood and adolescence.
Nevertheless, there are reasons for supposing that such factors might
play some role. Adolescence tends to be accompanied by the making
of children’s first sexual love relationships and also with the breaking
of such relationships. The adult data suggest that the loss of a love
relationship is one of the most important precipitants of depression. In
addition, of course, adolescence is the time of exams, leaving school,
career choice, and generally widening social experiences. Also, al-
though most adolescents retain good relationships with their parents
(Rutter, 1980), they ordinarily seek to become more autonomous and
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less reliant on their parents for immediate support. All these, and other
changes might conceivably play a part in increasing susceptibility to
depression. Whether in fact they do is unknown in the absence of rel-
evant data.

In examining these matters, it will be important to take account of
individual differences in young people’s life experiences and circum-
stances. It is unfortunate that most studies of psychological changes
associated with adolescence have tended to consider these in age terms
without reference to individual variations. For example, in the United
Kingdom during the late teenage years, young people may still be in-
volved in full-time education; of those in education some will be re-
peating examinations in an attempt to compensate for earlier educa-
tional failure whereas others will be continuing to experience academic
success. Other young people will be working full time, but an increas-
ingly high proportion will be experiencing chronic unemployment. Some
teenagers will still be living in their parents’ home, some will be in
hostels or lodgings of various kinds, and just a few will have set up
their own homes. There is substantial evidence that low scholastic at-
tainment is associated with an increased rate of behavioral difficulties
(Rutter & Giller, 1983), that attempted suicides are commoner in those
who are unemployed (Platt, 1986), and that psychiatric disorder is more
frequent among those who are at university and living away from home
(Rimmer et al., 1978; McMichael & Hetzel, 1974). It would seem rea-
sonable to suppose that psychological changes in adolescence are likely
to be influenced by the social circumstances of young people at each
age. More use should be made of these social variations in examining
adolescent development.

A related point is that the social transitions cannot be considered as
if they have the same meaning for everyone. For example, criminolo-
gists have failed to find a consistent association between marriage and
changes in delinquent behavior (Rutter & Giller, 1983). However, West
(1982) found that the effects of marriage on crime depended on whether
or not the spouse was delinquent. The men who married nondelin-
quent women tended to have a decline in offending; if the spouse was
delinquent, however, offending tended to increase slightly. Similar
considerations apply to many other circumstances. For example, for
low-achieving disenchanted adolescents, dropping out of school tends
to be associated with a reduction in delinquent activities (Elliot & Voss,
1974). The supposition is that the change of peer group to one in which
the social mores are nondelinquent played a major part in this reduc-
tion. But, would this be the same if leaving school meant joining an
alienated group of unemployed teenagers? Alternatively, would the same
be found for high-achieving adolescents leaving schools where the rate
of delinquency was low and law-abiding behavior was the norm? It is
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evident that the role of experiences in accounting for changes in so-
ciopsychological functioning with age cannot be considered by treating
these social transitions as if they have the same meaning and effect for
everyone.

Social Stage

Petersen (1987; Petersen & Crockett, 1985) has argued that a further
dimension of age is provided by the set of norms that apply when
people reach a certain social stage as defined by society. For example,
many privileges and responsibilities in school are defined as available
in terms of the particular year or grade in school reached. This may
play a part in the finding that the transition to secondary school is
sometimes accompanied by a decrease in self-esteem (Simmons, Ro-
senberg, & Rosenberg, 1973; Harter & Connell, 1982). We lack data on
the generality of this phenomenon, and the move to secondary school
is also accompanied by a marked change in school environment.
Nevertheless, surprisingly little use has been made of the existing var-
iations in both the timing of school transitions and the extent to which
transitions involve marked social changes. Thus we have yet another
aspect of age trends that needs to be studied further!

Conclusions

Of all age periods, adolescence is the one with the most striking and
interesting changing patterns of psychiatric disorder. At one time there
was a general view that the psychiatric disorders of this age period
were a direct consequence of the psychological hurdles of adolescence
and that their meaning was therefore quite different from those of phe-
nomenologically similar disorders arising either earlier or later in life.
That view has been consistently contradicted by empirical research
findings (Rutter, 1980). Nevertheless, those negative findings in no way
diminish interest in this age period. Although it is clear that the disor-
ders that arise during the teenage years are not different in kind for
the most part, the serious question remains why the rates of specific
psychiatric conditions change so markedly during this age period. Of
course it is most unlikely that the same explanation will be found for
each of the trends with different disorders. The crucial point is that age
is an ambiguous phenomenon with many different meanings. Some of
the changing patterns of disorder may be a consequence of different
aspects of biological maturation, while others may be a reflection of
variations in cognitive maturity. Some are likely to be a consequence
of variations in life experiences, and yet others may reflect social stages
as defined by society. At present, we have no more than encouraging
leads on a few hypotheses regarding possible explanations. Their fur-
ther study should constitute an important item on the research agenda
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of the future. The issues are potentially of wide-ranging importance.
An understanding of the processes involved in the age trends in
changing patterns of psychiatric disorders in adolescents should be in-
formative on the mechanisms involved in both the genesis and the per-
sistence of a range of psychiatric conditions.
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8
Mood Changes During Adolescence

Robert T. Rubin

The contribution by Dr. Nottelmann and colleagues (chapter 6) is both
an overview of hormone-behavior relations in adolescence and the de-
scription of a specific research study that attempted to relate behavioral
measures in normal adolescents to Tanner pubertal stage and to circu-
lating gonadotropin and adrenal and gonadal steroid hormone concen-
trations. Professor Rutter’s contribution (Chapter 7) is a survey of the
development of different psychiatric disorders during adolescence, with
attention to methodological issues such as the confounding effects of
age and pubertal status. In this chapter I will recapitulate and attempt
to integrate the conclusions of these two presentations, and will indi-
cate some issues of methodology and directions for future research.
Based on a thorough literature review as well as his own landmark
Isle of Wight study (Rutter et al., 1976), Professor Rutter has pointed
out that different types of psychiatric illness have very different life
courses, from infancy and childhood, through adolescence, to adult-
hood and senescence (Rutter, 1980, 1985, 1986a). For example, adult
obsessional traits often were manifested in childhood, thus exhibiting
a continuity of presence throughout the life cycle. Other disorders are
prevalent in childhood but show a sharply declining rate toward ado-
lescence; one example is enuresis. However, the psychiatric disorders
that make up the bulk of adult psychiatric morbidity are relatively un-
common in childhood, at least in their adult form, and do not have
their onset until adolescence and later years. Examples of these ill-
nesses are alcohol and other drug abuse, anorexia nervosa, schizophre-
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nia, and major depression, including suicidal behavior. There are sev-
eral putative causes of each of these disorders, ranging from sociocultural
to psychobiological. Alcohol and drug abuse, for example, may include
a genetic predisposition (Grove & Cadoret, 1983), but adolescent peer
group sanctions and opportunities play an important role. Anorexia
nervosa, while a disorder of biology, may have its early psychological
roots in distorted parent—child relations (Bruch, 1973). Schizophrenia
remains an etiological enigma: Genetic and neurochemical factors are
believed to be very important, but the specific mechanisms are un-
known. Also remaining largely unknown are the psychological precip-
itants, childhood antecedents, and specific reasons for the marked in-
crease in the onset of schizophrenia in the late teenage and early adult
period. Finally, there is the issue of depression, which shows not only
a sharply increased rate of occurrence during adolescence but also a
change in sex ratio, from being preponderant in prepubertal boys to
being much more common in late adolescent and adult females.

As Professor Rutter and others have pointed out, adolescence is a
time of rapid change in every area of life—physical growth and sexual
maturation, increasing psychological independence from family and
concomitant sociocultural attachment to peer group, and new and dif-
ferent educational challenges—all within a handful of years. So, there
are correlations between the increased incidence of schizophrenia,
depression, and other psychiatric illnesses during adolescence and all
the sociopsychobiological changes of this period. The question is, of
course, what are the cause-and-effect relationships, if any, between the
adolescent changes and illness onset?

Now we encounter issues of methodology. Although we all use them,
correlative data do have their limitations. For example, Rutter (1986b)
has elaborated many of the factors that render age an ambiguous cor-
relate of psychiatric illness in adolescence, including the clearly imper-
fect relationship between age and pubertal staging. Other confounders
of age include duration and type of personal experiences, and secular
societal trends such as length of compulsory schooling, ascent and de-
cline of the so-called drug culture, and economic swings.

One of the most intriguing aspects of adolescence is the phenome-
non of puberty, which indeed is a neuroendocrine tour de force, as has
been presented in detail in other chapters. Rather than being related
primarily to age, the sharp increase in depressive illness in adolescent
boys correlates better with pubertal stage. Thus, we may reasonably
speculate that hormonal changes have something to do with the onset
of depression—but what? Hormones, of course, influence brain func-
tion, and the sharp increases in growth hormone, gonadotropins, and
gonadal steroids during puberty might have important psychopathol-
ogical consequences in at least two ways. The first is that they might
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directly affect brain function by altering the balances among those cen-
tral nervous system (CNS) neurotransmitters believed to be important
in depression, including norepinephrine, serotonin, and acetylcholine
(Charney, Menkes, & Heninger, 1981). Receptors for both male and
female gonadal steroids are present in several areas of the CNS. The
second, to quote Professor Rutter (1986b), is that ““the mechanism may
reside in young people’s reaction to physical change, rather than in the
hormonal effects per se.” How might we approach this question exper-
imentally? One important preliminary consideration is to recapitulate
exactly which biological phenomena constitute puberty.

Puberty, “the period of accelerated reproductive development that
culminates in functional fertility” (Bronson & Rissman, 1986), varies
greatly across species in terms of when in the life cydle it occurs and
which factors trigger its onset. While seasonal factors such as day length
and other external factors such as pheromones are important in many
species, in humans the main influences are genetic, nutritional, and,
to a lesser extent, emotional (Bronson & Rissman, 1986). From a ge-
netic standpoint, human beings are still hunter—gatherers, with only a
few hundred generations having occurred since the dawn of civiliza-
tion (Short, 1976). Only in about the last two hundred years have peo-
ples in many areas of the world had an ample or even adequate food
supply. This has been reflected in the larger size and weight of individ-
uals in several countries, and, particularly, in the secular decline in the
average age of menarche (onset of menses) in developed countries, from
about 16.5 years in 1860 to about 13.5 years in 1960 (Short, 1976). Thus,
with the exception of special groups such as adolescent ballet dancers
and other athletes who remain so lean that they lack the stored energy
reserves necessary for sexual maturation, the main influences on the
pubertal process in the Western world are genetic and emotional. Leav-
ing aside the genetic disorders that produce pathological alterations in
sexual development, both accelerated and delayed, there still is a wide
variation in the timing of normal pubertal staging in both boys and
girls (Short, 1976), which reflects the genetic influence.

Another important background concept is that puberty is a multi-
stage process. The early manifestations may be produced by an in-
crease in adrenal androgen secretion around ages 6-8, followed by in-
creases in gonadotropins and gonadal steroids, initially during the hours
of sleep. Breast budding in girls, genital development and spermato-
genesis in boys, growth of pubic hair, and general body growth come
next, with menarche in girls occurring, as mentioned, around 13.5-14
years. Ovulation generally does not occur until 2-3 years after men-
arche. Secondary sex characteristics such as distribution of body hair
and breast development continue to mature for several more years.

Promoting these changes are the hormonal secretory changes, in-
cluding the nocturnal surges of growth hormone, the gonadotropins,
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and gonadal steroids, and the estrogen positive-feedback mechanism
on luteinizing hormone secretion that triggers ovulation. So, if one
wishes to elucidate specific relationships between puberty and adoles-
cent psychopathology, one must go beyond global pubertal staging to
the delineation of specific hormonal secretion patterns and their rela-
tion to (for example) depressive symptomatology. Longitudinal, pro-
spective studies of adolescents are one very expensive and time-
consuming way of approaching this issue. Another way might be to
assess psychopathology in relation to measures of puberty in adoles-
cent cohorts who have suffered delayed puberty because of nutritional
restrictions (e.g., refugee populations). However, here the confound-
ing nature of the nutritional disturbance itself might be overwhelming.

Investigators already have attempted to relate specific hormone mea-
sures to psychological and behavioral attributes of pubertal adoles-
cents, which brings us to a consideration of Chapter 6 by Dr. Nottel-
mann and colleagues. These investigators studied fifty-six boys and
fifty-two girls in early adolescence. The psychological measures were
a self-image questionnaire rated by the subjects themselves and a be-
havior checklist rated by the parents. This is an important complemen-
tary approach to behavioral and attitudinal assessment; the perspectives
of the subject and of significant others may or may not coincide. The
physiological measures were not only pubertal stage but also serum
concentrations of gonadotropins, gonadal sex steroids, and adrenal
androgens. Importantly, the blood samples were taken between 8 and
10 a.m., in order to minimize any circadian or 24-hour changes in
hormonal concentrations, and three blood samples were taken at 20-
minute intervals, in order to provide an integrated measure of hor-
mones that are normally secreted in pulses. Finally, in an attempt to re-
late the behavioral to the hormonal measures more directly, the effects
of age and pubertal stage were partialed out of the statistical analyses.

While there were a number of specific relationships discerned, which
differed somewhat between boys and girls, in general the findings in-
dicated that in both sexes discordance between different aspects of de-
velopment (e.g., delayed puberty relative to chronological age) was re-
lated to self-image disturbances and behavior problems. Also, in both
sexes increased androstenedione, an adrenal androgenic or male hor-
mone, was associated with self-image and behavior problems. From
these data, Dr. Nottelmann and co-workers offered one hypothesis,
restated here in oversimplified form: Chronic psychosocial adjustment
problems may be chronically stressful, resulting in heightened activity
of the hypothalamic-pituitary-adrenal (HPA) axis, with increased an-
drostenedione and cortisol secretion. In turn, chronic increases in cir-
culating cortisol could suppress the secretion of gonadal steroids, lead-
ing to maturational delay.

There are some difficulties in relating the findings of this study to
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the “big picture” presented by Professor Rutter. First, this study was
performed on clinically normal adolescents, so that differences among
subjects along the psychological dimensions measured had a certain
constriction of variance compared to adolescents with clinically evident
psychiatric illness. Similarly, the hormone measures were not taken at
the time when differences among pubertal subjects should be great-
est—that is, at night. Second, the psychological and behavioral mea-
sures were analyzed according to specific dimensions of emotional tone,
self-image, social and family relationships, and so on. Unless it has
been shown that these dimensions are orthogonal (i.e., uncorrelated),
they probably should be analyzed in a multivariate paradigm, for ex-
ample by canonical correlation with the hormone measures. Third, many
multiple-regression analyses were performed for the boys’ and the girls’
data: Multiple testing of the same variables can distort the true signifi-
cance levels of the analyses. Finally, Dr. Nottelmann and colleagues
base their interesting causal hypothesis on correlative data—data that
just as easily could support an alternative hypothesis. This they also
have acknowledged, namely that the adolescents’ perceived matura-
tional delay is the primary stressor, and the increased adrenal stress
hormone secretion is an epiphenomenon with little physiological im-
port.

These methodological issues aside, with regard to the fundamental
aim of this study, it should be pointed out that attempts by others to
develop psychohormonal relationships in normal subjects have met with
varying success. For example, studies relating testosterone secretion to
measures of hostility, aggressive behavior, and dominance in men have
included those in which psychological rating scales were used to quan-
tify hostility in otherwise normal subjects, as well as those in which
indices of overtly aggressive and violent acts in antisocial individuals,
mainly prisoners, were used (Rubin, Reinisch, & Haskett, 1981; Rubin,
1982). In the former group of studies, done on normal volunteers such
as male college students, older men, and athletes, the results have been
variable. In these subjects there has been no consistent correlation be-
tween circulating testosterone and various measures of hostility or
aggression. In contrast, studies of plasma testosterone in overtly ag-
gressive, assaultive, and violent male prisoners have been more consis-
tent in demonstrating a relation between such behaviors and increased
circulating testosterone. This suggests that we are more likely to be
able to discern psychohormonal relationships in adolescents with ex-
treme variations in psychological state than in normal adolescents.

So, we must face the question of how to design research studies of
psychohormonal relationships in adolescents. We seem to have two
choices. If we are casting a wide net—for example, attempting to relate
the various aspects of puberty to the onset of psychopathology—then
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large-cohort, prospective, longitudinal studies are in order. As men-
tioned, such studies are costly, labor-intensive, and also slow in pro-
ducing results. Also, in order to develop a large cohort, several study
sites often must be used, which necessitates the establishment of com-
parable techniques and approaches to assessment among all investiga-
tors and sites. The alternative is to ask very specific questions, to test
very specific hypotheses. For example, to test the hypothesis that chronic
psychosocial adjustment difficulties in some adolescents result in in-
creased HPA axis activity, other tests of HPA axis function could be
done. The simplest would be to analyze the samples from the
Nottelmann et al. study for cortisol, the classic adrenocortical stress-
responsive hormone. If cortisol concentrations were not elevated into
the stress range, along with androstenedione, the hypothesis would be
severely weakened.

Other important considerations in research design are worth men-
tioning. As noted previously, one cannot infer causality from correla-
tive data. So, we attempt to discern which event occurred first. For
example, does weight loss or amenorrhea occur first in adolescents with
anorexia nervosa? This is not a trivial issue for understanding the etiol-
ogy and treatment of the disease: If weight loss comes first, then we
are dealing with starvation amenorrhea and the primary treatment would
be refeeding, whereas if amenorrhea comes first, we may be dealing
with a CNS neurotransmitter disturbance that could require pharma-
cotherapy. As we might expect, stating the alternatives is far easier
than testing them. Many studies of anorexic adolescents have been
conducted, and both refeeding regimens and psychopharmacological
management have met with some success.

From the psychological standpoint, we need to develop both cate-
gorical and dimensional data on our subjects. Categorical data include
specific psychiatric diagnoses. It should be mentioned that the DSM-III
diagnostic system (American Psychiatric Association, 1980), the system
currently used in the United States, has recently undergone an in-depth
revision. Thus, secular changes in our categorical data may be another
vexing confounder when comparing results across studies. Dimen-
sional data are most often developed in the form of psychological rat-
ing scales, as in the Nottelmann et al. study. Assuming reasonable va-
lidity, reliability, and so on for a given scale, important issues are the
number of iterns on the scale, their intercorrelations, and whether they
can be reduced by factoring to fewer and more stable dimensions. In
general, neither categorical nor dimensional data can substitute for the
other.

From the hormonal standpoint, another methodological concern is
whether we are dealing with state or trait phenomena. State abnormal-
ities are those that are related to an illness episode, such as increased
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adrenocortical activity during a bout of depression. When the depres-
sion is fully resolved, adrenocortical activity returns to normal. Other
hormone changes may be trait related; that is, they are present before
illness onset, and they persist after the illness has remitted. State mark-
ers may be useful for the differential diagnosis of a particular illness,
for the monitoring of treatment effectiveness, and possibly for the pre-
diction of relapse in persons who are already ill. In contrast, trait
markers may offer insights into the genetics of the illness, especially if
they correlate with familial loading for the illness. They also may iden-
tify currently healthy individuals who are at particular risk for devel-
oping the illness at a later time. Both state and trait hormone changes
have been reported in depressed children, and these are different in
some ways from the hormone changes of depressed adults (Rubin &
Marder, 1983; Puig-Antich, 1986). Patterns of these hormones in de-
pressed adolescents at different stages of puberty have not yet been
clearly elucidated. The limited studies of late adolescents who have
completed puberty indicate that they do have adult-type hormone
changes.

In conclusion, a clear general message from the two chapters under
consideration is that there is great variation among adolescents—in
timing of puberty, amount of stress experienced, and types and rates
of behavioral disturbance. Multiple factors, both physiological and psy-
chosocial, may interact and lead to psychiatric morbidity. And, as a
corollary, adolescents by and large are both physiologically and psy-
chologically resilient; not only do the majority of adolescents remain
psychologically healthy, but the healing process in the disturbed ado-
lescent is a powerful one. These principles should be kept in mind by
mental health professionals working with adolescents: Rarely does a
single traumatic event lead to psychopathology, and very often thera-
peutic interventions are helpful, even though the results may not be
evident until the adolescent becomes older and further maturation pro-
vides an additional corrective influence.
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Emerging and Submerging Adolescent
Sexuality: Culture and Sexual
Orientation

Mary E. Hotvedt

A 15-year-old unmarried woman becomes pregnant. If she is a rural
Iraqi peasant girl, her father may kill her. If she is a Kalahari bush-
woman, she may marry quickly and comfortably. If she is a middle-
class U.S. high school student, she might stay unmarried and attend a
special class for expectant mothers. These responses to the same sce-
nario—only one of several aspects of adolescent sexuality to be dis-
cussed—are not simply random reactions due to geographic or linguis-
tic differences or to parental whim. Each outcome is part of an integrated
cultural pattern in which the reproductive capacity and sexuality of the
girl, as well as the disposition of her infant, have different economic
and social portent.

The primary theoretical position of this chapter is that emergence
and expression of sexual behavior in each culture are shaped by that
culture to multiple purposes. When a child begins to mature and shows
secondary sexual characteristics, the culture, through a variety of means,
steps up its “shaping” of that individual into acceptable adult roles. A
culture is a system of shared beliefs and meanings, institutions, and
behaviors. Moreover, it is a system of ecological adaptation by which
humans exploit an environment for their survival and continuance.
Fundamentally, a culture—a people—seeks to continue itself through
a system of food production and biological reproduction.

Sex education, then, in each culture is aimed not at merely teaching
biological facts of reproduction to maturing individuals. Ethnographies
and anecdotes from our own lives are sufficient to remind us that pre-
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pubescent children have a reasonably good grasp of the basics. In the
introduction to their 1980 edited volume, Sexual Meanings, Ortner and
Whitehead (1981) point out that a culture elaborates the biological giv-
ens of male and female to ends that meet needs of the group and also
the needs of each individual actor. Sex education in all cultures also
has to do with role training to be husband, wife, worker, parent, and
lover. Each adolescent is trained and directed into a set of gender roles
that meet these two major and related cultural tasks of production and
reproduction. This is not a lockstep procedure, in most instances, but
is one modulated by what Simon and Gagnon (1986) refer to as inter-
personal and intrapsychic factors. Overall, however, the degree of per-
sonal freedom the society condones in sexual expression is related to
the cultural expectations of the individual at that point in the life span,
as both an economic and a reproductive part of the group.

The purposes of this chapter are multiple. The nonanthropologist
reader is introduced to a brief typology and description of preindustrial
societies, the traditional bailiwick of anthropology. The degrees to which
sexual freedoms are allowed in certain types of preindustrial societies
is discussed. Then, attention is given to specific kinds of cultural insti-
tutions that delineate and direct adolescent gender role behavior as well
as sexual behavior. Courtship and marriage patterns are covered. Fi-
nally, one anthropological view of modern adolescent sexual behavior
is offered.

Conceptually, the material of this chapter fits behind the primate be-
havior section and before the current surveys on adolescent sexual con-
duct. Picture primates and their intense interactions: the small close to
their mothers, the young juveniles playing fiercely, the older ones
practicing more adult behaviors. Imagine the grooming behavior, the
dominance displays, presenting and mounting, the challenge to estab-
lished authority, and the response to that challenge. Humans are pri-
mates, unique in many aspects, but evolving their behavior patterns
from similar biological material. Remember also the intensity of emo-
tions felt when young: see the almost crackling energy of a teen dance,
the preening self-concern of the beauties, the shyness of the others,
the frantic movement of the dancers, the class clowns laughing from
the side, the embraces of the “‘steadies,” the stern eyes of the chap-
erones. That same color, that energy comes through in every ethno-
graphic description of youth, but may be harder to preserve in a com-
parative study such as this, for which the author apologizes.

Cross-cultural materials used here include theoretical works, ethnog-
raphies, historical reconstructions, and statistical surveys based on the
Human Relations Area Files (HRAF). Some caveats need to be made
regarding ethnographic material. By the very essence of human cul-
ture, this paper is a historical one. Much of the ethnographic evidence
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is time-limited in its veracity because of rapid cultural change within
the century, more rapidly increasing with each decade. Another prob-
lem in an undertaking such as this is that cultural anthropology, on
the whole, is more descriptive than quantitative in approach, so that
the ethnographer’s biases simply must be accepted. Bias can be caused
by the anthropologist’s sex, age, and marital status, by informant’s re-
sponse to these variables, by a theoretical viewpoint, and by sheer lim-
itations in language ability and field resources. Finally, we must make
note that, historically, anthropologists have not been well trained in
pursuing sexual information. They bring to the field too often—at least
in the past—their own sexual prejudices and concerns (Gebhard, 1971).

We need to redefine “adolescence’ in cross-cultural perspective. To
paraphrase Cohen (1964, pp. 22-23), adolescence, or nascent adult-
hood, is a variable period anywhere from late prepubescence to full
biological maturation in which the individual learns to be socially re-
sponsible for oneself and one’s actions. In some cultures, such as our
own, adolescence is a long period, almost a decade, in which the in-
dividual has responsibilities and privileges different from those of
childhood or full adulthood. In other societies, this special period may
be viewed as lasting a few months to a few brief years, from the rec-
ognition of puberty (a biological event) to marriage and childbearing,
the usual hallmarks of adult status. Fried and Fried (1980, p. 59) note
that while adolescence may have no meaning or recognition in a cul-
ture, the fact of puberty is usually noted.

Typology of Cultures

Anthropologists have found that the greatest understanding of pat-
terns of human behavior is achieved by studying cultures on the basis
of their subsistence patterns, or their systems of production. Strongly
related to each subsistence pattern is a degree of social complexity.
Simple subsistence patterns are accompanied by more egalitarian social
structures, for example. At the core of social structure is a system of
reproduction, a way the culture replicates itself by giving birth to chil-
dren and training them to become men and women who will fit into
the production system as well as contribute to the reproductive system
in their turn. Even the most technologically simple, egalitarian system
differentiates between male and female roles in both production and
reproduction in the domestic economy of the group (see Harris, 1979).
The reproductive and productive systems impinge on each other and
provide a set of parameters for elaboration of other aspects of behavior.
Thus, despite geographic or linguistic differences, we can find similar-
ities in many aspects of life among disparate cultures that share eco-
nomic systems and are under similar reproductive constraints. Like-
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wise, change to a different system of production or a major shift in
reproductive strategy brings about predictable change in other aspects
of social behavior. This latter point is demonstrated frequently by the
process of modernization in technologically less complex systems. Sev-
eral different types of cultures are discussed in this chapter: hunting
and gathering systems; horticultural systems, and intensive agricul-
tural systems.

Hunting and Gathering Systems

These are nonagricultural systems with simple technology for finding
food. While relatively few hunter—gatherer cultures remain, they, in
part, interest anthropologists because they may most closely resemble
the earliest and longest surviving form of human culture. Some cul-
tures (e.g., the Eskimos) derive the majority of their calories from ani-
mal protein and fat. Others are mainly dependent on the harvesting of
wild plants. Fishing economies are also included.

Social organization is characterized by nuclear families and bands,
the latter being small residential groups of kin that cooperate in eco-
nomic and ceremonial activity. The band divides during times of food
scarcity to allow greater exploitation of an area, and rejoins or com-
bines with other bands when food is plentiful. Bands share a loose
ownership of territory and all band members have equal environmental
rights. Reciprocal arrangements such as marriage exchanges take place
with neighboring bands (Harris, 1974, p. 260).

Hunters and gatherers have classless societies. Decision making is
usually egalitarian, with age and expertise being respected. Headmen
are spokesmen but not kings. Shamans perform medical, spiritual, magic,
and judicial roles. Leaders, secular and shamanistic, are kept from be-
coming too powerful by social controls.

Each adult and adolescent takes part in basic subsistence work ac-
cording to their mental and physical abilities. While each sex has its
particular and distinct economic tasks, within each sex group there is
very little work specialization. Individual talents, such as creating
beautiful needlework, hunt planning, or storytelling, are honored, but
these gifts are used for family and band benefit rather than individual
accrual of wealth or power.

Reproductive strategies require enough children to keep band size
constant but not so many as to deplete resources. Geriatric suicide has
been reported in times of hardship in some hunting and gathering cul-
tures.

Horticultural Systems

Horticulturalists raise crops without the use of the plough or irrigation.
Domestication of animals is also part of the system. Pastoralists, peo-
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ples whose chief food source is herded domesticated animals, are one
variation. Hunting, gathering, and fishing all play a part in horticultur-
alists’ food production as well.

The maijority of tribal cultures still viable today are part of this cate-
gory. Archaeology indicates that plant and animal domestication ex-
isted in the Middle East by or before 9000 s.c., and in the Americas by
or before 8000 s.c. (Harris, 1979, pp. 190, 214).

Horticulturism is distinguished from hunter—gatherer culture by an
intensification and elaboration of the sexual division of labor, of rights
and use of specific property, of rituals, and of population pressure. A
spectrum exists. On one end are horticultural groups that are still quite
similar to hunting and gathering cultures in their village size, social
organization, and economic profile. On the other end are small nations
or kingdoms of pastoralists or farmers numbering three hundred thou-
sand or more. The elaborations or intensification over band society can
be summarized as follows:

1. Authority increases within the descent group, sometimes with
one lineage becoming “royal” or gaining ascendancy over other
lineages of the tribe.

2. Warfare between economically competing groups increases;
militarily successful males are rewarded with prestige, wealth,
and marriages.

3. Economic surplus develops; wealth may accrue to a single lin-
eage, and there is a decrease in egalitarianism.

Intensive Agriculture

The use of ploughs, draft animals, and irrigation marked a dramatic
shift in social organization as well as food production wherever it ap-
peared geographically. Economic surplus, for the first time, could al-
low a part of the population to work without any direct input into food
production. Urbanization occurred, along with new labor specializa-
tions in trading, manufacturing, the military, and religion. The food
producers themselves underwent a powerful role transformation: “With
the intensification of production and the rise in population density,
economic organization fell increasingly under state-administered insti-
tutions that set production quotas and carried out lopsided distribu-
tions. . . . They obliged people to increase their work input not merely
by promising them prestige but by threatening them with socially im-
posed material sanctions . . . leading ultimately to physical annihila-
tion” (Harris, 1979, p. 297).

Land, then, is no longer under the total control of kinship groups
whose members have access to and the right to it. Whole kin groups
could and can be evicted. Peasants are “food producing farmers in
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preindustrial and underdeveloped societies, subject to exploitative ob-
ligations in the form of rent, taxes, tribute, [and] forced labor service”
(Harris, 1974, p. 665).

In peasant societies, kinship groups serve as conservators of their
resources in order to maintain position against competing groups and
more powerful classes. Access to land is through familial inheritance,
and it becomes important that title to the land be undisputed or dis-
possession can occur. This has strong implications for gender roles and
sexuality, particularly for women.

Sexual Permissiveness in Preindustrial Cultures

Several researchers have used the Human Relations Area Files (HRAF),
a detailed compilation of historical and ethnographic materials, to draw
conclusions about the frequency of premarital sexual behavior as well
as factors that influence or indicate permissiveness versus restrictive-
ness in postpubescent sexual behavior. Broude and Green (1980) used
the 186 cultures in the Basic Standardized Sample of the HRAF (Mur-
dock & White, 1980) to detail the percentage of cultures in which cer-
tain sexual acts are permissible. Reducing the sample to 141 cultures
for which data on premarital sex were available, in 21% of the sample,
premarital sex was rated as expected and approved. Of the total, 75%
viewed premarital sex for females as not a particularly serious issue,
whereas 25% of the totals sampled regarded premarital sex with strong
disapproval and sanctions. Of the 114 cultures for which data on fre-
quency of sexual activity were available, in 49% of that sample it was
reported that the frequency of female premarital sex was common,
whereas in 20% it was thought to occur rarely or never. Of 107 ethnog-
raphies, 60% reported that male premarital sexual activity was univer-
sal and that in only 12% of the sample was it uncommon or rare. Of
34 cultures in which initiation of premarital sexuality was discussed,
35% indicated that males were the initiators of premarital sex and in
18% of the sample, females initiated sex. Homosexuality was also sur-
veyed, although this behavior was not reported exclusively for adoles-
cents. Strong disapproval of homosexuality was reported for 41% of 42
cultures; it was accepted or ignored by 21%, and 12% reported no such
concept. Of 70 ethnographies, 59% reported homosexuality absent or
rare in frequency and 41% reported it present or not uncommon.
Adolescence, however brief, is also a time in which individuals with
atypical gender roles or homosexual preferences are noted and some-
times accommodated by the culture. Cases of transvestic homosexual-
ity occur frequently in the anthropological literature (see Carrier, 1980).
Whitam (1983) has argued that exclusive homosexual behavior appears
as a constant and significant subpattern of sexuality across cultures.
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Homosexual activity has also been tolerated or encouraged in social
cultures where premarital chastity between the sexes is strongly em-
phasized (Money and Erhardt, 1972; Schiefflin, 1976).

Levinson and Malone (1980), using the same HRAF sample of prein-
dustrial societies, reported that the best predictors of sexual restrictive-
ness appeared to be cultural and social complexities. That is, large-scale
societies tended more than small-scale societies to repress sexual
expression. Features associated with limitations on premarital sexuality
included state societies, those with major religions, those that were
politically or technologically complex, those with the presence of a class
system, larger community size, and where economic exchange at mar-
riage was significant. Barry and Schlegel (1986) also used the standard
sample of 186 societies (Murdock & White, 1980). Employing a statisti-
cal measure of sexual freedom developed in an earlier study, and re-
categorizing the cultures in the standard sample into categories based
on subsistence patterns as we have done earlier in this chapter, they
were able to generate correlations between sexual freedom and cultural
complexity. Their sexual freedom scale includes ratings on scales of
sexual nonrestraint and sexual expression:

Sexual expression refers to encouragement of sexual behavior,
taking into account the frequency, emotional intensity, impor-
tance, and variety, also the range of partners permitted. Hetero-
sexual intercourse is usually the principal criterion. Other types
of behavior taken into account include heterosexual foreplay,
masturbation, homosexuality, sexual jokes, and exposing the gen-
itals. Sexual restraint refers to taboos or restrictions on heterosex-
ual intercourse and on other erotic behavior, including heterosex-
ual play, masturbation and homosexuality. The information taken
into account includes a high degree of modesty (keeping the gen-
itals constantly covered in public) and widely extended incest ta-
boos (Barry & Schlegel, 1986).

Barry and Schlegel’s findings generally support those of Levinson and
Moore (1980). Most notably, sexual freedom is lowest in the most tech-
nologically complex and class-stratified agricultural societies. Among
hunters and gatherers, the absence of a puberty ritual for girls and the
presence of monogamy were both correlated with sexual freedom.
Among horticultural societies matrilineal descent (tracing kinship through
the mother) was associated with sexual freedom. Among intensive ag-
ricultural groups who are not highly stratified, the presence of a pu-
berty ritual for both males and females and a pattern of exogamy (mar-
riage outside the local group) were tied to greater sexual freedom.
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Institutions Involving Direction and Control of
Adolescent Sexuality

Preindustrial cultures mark the transition from child to adult in a num-
ber of special ways, each designed to train the young person for adult
roles and to remind him or her of membership and loyaity. One of the
most common of these particular institutions is the puberty ritual or
initiation rite.

Puberty rituals are ceremonies marking a change in status from
childhood to either adolescence or adulthood. They are usually prop-
erties of less technologically complex cultures in which kin or tribal
affiliations are primary. The ceremony is usually sponsored by a kin-
based group, and very specific kin positions hold ceremonial impor-
tance. Schlegel and Barry (1980) used the HRAF Standard Sample of
186 societies (Murdock & White, 1980) to analyze the presence, forms,
and features of puberty rituals. Information on presence or lack of boys’
puberty rituals was available for 182 societies and on girls for 183 soci-
eties. They found ceremonies more common for girls than for boys
(46% vs. 36%). Of those societies with rituals, there were marked dif-
ferences for boys’ and girls’ ceremonies. Girls more often go through
initiation alone (87%), whereas in 43% of the male rituals, boys were
part of a large cohort. Girls’ ceremonies more commonly involved only
the immediate family (48%) or the local group (35%); boys’ rites in-
cluded the local group (41%) and the large group (48%). Most com-
monly, participation by adults is limited to the same sex (54-55%), or
partially limited to the same sex (28-33%). Timing of these rituals var-
ies from culture to culture, although most occur for girls at the time of
genital maturation—and menses. For boys, rituals may take place from
an earlier, prepubescent period, with the majority (87%) having oc-
curred as long as 1 year after genital maturation (Schlegel & Barry,
1980).

Meanings of the ceremonies differ. For boys, rituals involve empha-
sis on group cohesion (team spirit, as it were) and on achievement.
Tasks, hardships, or vision quests may precede or be part of the cere-
mony. Symbols of the culture may be shared with the initiates. Genital
operations, such as circumcision, subincision, or superincision, are per-
formed in 32% of the sample, and other types of pain may also be
inflicted (Schlegel & Barry, 1980).

For girls, emphasis is more on relational roles than on achievement.
Menstrual taboos and seclusion coupled with instructions from women,
followed by purification, are a common form of ritual.

Landes (1971) contrasts the rituals of Ojibwa boys with those of girls.
The Ojibwa are a Canadian-based tribe, originally exclusive hunters
and gatherers:
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Every few years the parents of the village decide that their pubes-
cent boys should be sent on an isolated and prolonged fast for
visions. Each family talks to its boys, urges upon them the signif-
icance of this trial, teaches them how to work up a vision, and
how to recognize and reject an “evil” vision. . . .

So the boys are sent out to a neighboring island or to an isolated
spot in the woods, without food or drink and each with a worn
blanket to lie on. Some boys lie on the rough ground, others on
rocks, some build themselves a “nest” in the tree. The fast lasts
four to ten days. . . . The household is informed tacitly about the
success of the vision-seeker when he is noticed going through
some arbitrary behavior as tabooing certain foods, preparing a sweat
tent, offering sacrifices, collecting, or making strange objects as
mementos.

The girl goes through her ceremonial fast at the time of her first
menstruation. But no parties of adults are convened to discuss it,
even when it occurs during the months of village life, and the girl
is put through no training preparatory to it. Her vision pursuit is
neglected in the face of a greater portent, the blood dis-
charge. . . .

She is hurried by her mother or grandmother out of the family
lodge into a tiny isolated one built for her in the forest. She is
dressed poorly, soot is smeared about her eyes, her gaze is down-
wards and she must not look at any living thing. Indeed, “‘she
lives poorly”, and is supposed to sit quietly and meditate during
the period of the flow. None should approach her but women
who are past the menopause, and girls in a condition similar to
hers. . . . To begin with, this new view of themselves is startling.
They see their brothers and fathers in a new light; also, deriva-
tively, the weapons, clothing, and other objects belonging to males.
They experiment with the ideas of strewing leaves in warning,
and of shrinking away from the path of a man. . . . Instead of
brooding upon the supernatural, at least to the extent determined
by a hungry stomach, “new” women visit one another in their
isolated lodges. They discuss their newly acquired sexual eligibil-
ity, and their general coming into adult importance. Older women
visit them and discuss their new state with them and teach them
sewing skills so that they will be desired in marriage (Landes,
1971).

Genital surgery occurs in only 8% of girls’ rituals (Schlegel & Barry,
1980). Female surgery such as clitoridectomy and infibulation, where it
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is performed, is more often done while the girl is prepubescent. She
may still go through a seclusion ritual at menarche (Abdollah, 1982).
Tattooing or scarification, for either sex, can also be part of or separate
from puberty rituals. These marks can show membership, bravery, or
power, or they can enhance desirability.

Dormitories

The dormitory as an institution for youth takes interesting forms in
preindustrial society. Here, two forms of dormitory will be contrasted
to give a sense of how differently the same institution is used to further
culturally appropriate training of its young members. All dormitories
share certain features: a degree of isolation of adolescents from their
nuclear families; and a large part of the training—both social and sex-
ual—of the younger initiates carried out by the older ones. In these
senses, preindustrial dormitories are very similar to those in industrial
societies.

In his 1968 ethnography, Elwin describes the Munda as they were in
the 1930s and 1940s. The Munda were at that time a population of six
million, divided into several related groups, in northeast India. They
were simple agriculturalists, non-Hindus, with little sex segregation or
warfare. They were organized in patrilineal clans and preferred to marry
outside the clan to related clans (preferred cross-cousin marriage). At a
certain point in late childhood—though it might be as early as 7 years,
the Munda would send their children to sleep in the ghotul, or dormi-
tory, of the village. If children were reluctant to go, ghotul members
would fetch them as their reluctance became apparent to the commu-
nity.

t’I}',he Sambia is a pseudonym for a Papuan New Guinea Highland
people. Herdt (1981) describes the Sambia as a horticultural society of
a few thousand, similar to surrounding tribes. Sambian society is highly
sexually segregated and sexually antagonistic; there is a heavy empha-
sis on warfare. Clan structure is also patrilineal, with preferred mar-
riage outside the clan. At around the age of 7, boys are sent by their
fathers to the dormitory, the clubhouse, as the first phase of a six-stage
initiation to full Sambian manhood (at ages 20-30).

Likewise, the Munda leave the ghotul as they achieve full adult sta-
tus, although the age is earlier than for the Sambia (between 13 and
15). Munda initiation has two phases. In the early phase, the young
initiates of both sexes learn the Munda rules of kinship, etiquette, and
authority by obeying their “pledgemasters,” doing favors for them, and
referring to them by ritualized ghotul names, which also imply their
social responsibilities and relationships. During the daytime, ghotul
members work alongside their parents; but at day’s end their loyalty
must revert to the ghotul. As the initiate physically matures and be-
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comes fluent in the policies of the ghotul, he or she is given one of the
ritual names and is heterosexually initiated by an older member. Elwin
(1968) reports two types of ghotul. One type practices exclusive “‘mar-
riage” with an in-ghotul ceremony. While members are free to choose
their mate on sentiment, they must respect incest taboos in their choices.
The second type insists on rotation of sexual partners so that group
cohesiveness is emphasized.

Sambia also practice sexual initiation. Boys are transformed into men
by semen, the male essence. Young initiates are trained to fellate the
older youths, to ingest their strength to add to their own masculinity.
At the same time, all social contact with women is avoided. In the third
stage of initiation, around ages 14-16, the fellators become the sexually
dominant bachelors, who, in turn will be fellated by younger boys.
Marriage follows shortly thereafter, but the older initiates are still in-
volved with the sexual rituals of the clubhouse while they begin het-
erosexual contact. Newlywed men still sleep in the clubhouse. Marital
sex begins with several months of heterosexual fellatio, and later, in-
tercourse is attempted. At first, these relations are tense and fearful.
While marital sex continues to be brief, by the last initiation phase, the
majority of adult men are expected to be exclusively heterosexual (Herdt,
1981).

There are other parallels between the Munda and Sambia dormito-
ries. Munda parents pretend not to know what the ghotul children do,
even though they also were in the ghotul. Sambia women also pretend
not to know what the clubhouse rituals are about. In both communi-
ties, the dormitory acts as a powerful unit. The ghotul can punish
members for misconduct and fine parents for interfering with ghotul
policy. Their greatest power is their right to boycott weddings. If a
ghotul feels itself, as a group, offended, they will not attend wedding
feasts. Their presence is considered essential for blessing, beauty, en-
tertainment, and social acceptability. Sambia clubhouse members have
power, too—over women, children, and of course, younger initiates.
The noninitiated must flee from the sound of the sacred flutes con-
trolled by the men of the clubhouse.

Both dormitories emphasize achievement rather than social position.
Socialization within the dormitory is meant to shape the type of person
who embodies the cultural ideal, regardless of birthright. Also, the ad-
olescent sexual experiences provide powerful erotic imagery that con-
tinues beyond marriage in both these preindustrial societies.

In the dormitory experience, older youths are the sex educators of
the young. In most other puberty rituals, adult relatives, more so than
parents, provide sexual information and role training. In our own cul-
ture, we often debate whether parents or schools should provide sex
education. The anthropological literature suggests that only rarely do
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parents perform this role. It is as if a taboo exists against parental in-
volvement, and other members of the society are considered as more
appropriate providers of postpubescent training.

Courtship, Marriage, and Premarital Pregnancy

In preindustrial societies, all social relationships are based on kinship,
economic units are kin-based, and marriage is an alliance of families. It
is difficult for those of us from postindustrial cultures to imagine a life
ruled almost solely by such familial ties.

The subject of marriage alliances is a lengthy one, requiring descrip-
tions of types of descent, residence after marriage, authority patterns,
and wealth distribution. Our purpose here is to understand better the
channeling of adolescent sexuality, and so these marriage alliance is-
sues will be touched on only briefly.

All cultures have some system of courtship for the young. Forms and
outcomes vary greatly. In hunter—gatherer groups, where there is little
accrued wealth or population pressure, such as the Ojibwa, individual
attraction or romantic love between the young may be encouraged
(Landes, 1971). Premarital chastity then is not required of either sex,
and pregnancy leads to marriage to one’s choice. Among the Tiwi of
Melville Island, off Northern Australia, girls may have several flirta-
tions and love affairs during adolescence, but, before puberty, are mar-
ried to older men with whom their parents have made contracts. Preg-
nancy returns her to her husband (Goodale, 1971). Thus, courtship does
not lead to marriage, pregnancy does. Ghotul members leave for mar-
riage with their prearranged partners because of pregnancy that re-
sulted from sex in their ghotul (Elwin, 1968).

In Polynesian Mangaia, as in some other cultures, courtship and pre-
marital sex are carried on at night in the family home, with a suitor
slipping into his girlfriend’s bed. If he is too clumsy and is caught, he
might be beaten by her parents, but otherwise no one pays much at-
tention (Marshall, 1971). Mangaian parents hope their daughters will
not become pregnant until they meet with the right man, so they en-
courage their girls to see many suitors. It is thought that multiple sex-
ual experiences prevent pregnancy (Marshall, 1971). Ghotul members
also believe this, if they ascribe to the nonmonogamous form of ghotul
(Elwin, 1968). The infrequency with which early adolescent pregnancy
occurs in several sexually active populations suggests a high degree of
adolescent sterility, perhaps due to diet. Abortifacient herbs and treat-
ments may also account for the low number of marriages that must
take place. Girls in such courtship situations are seldom anxious to
marry and give up the freedom of the courtship period (Goodale, 1971).

Premarital chastity for girls is most emphasized, as was discussed
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earlier, in more stratified societies where more wealth is exchanged at
marriage, and where patrilineage—the father’s line of descent and in-
heritance—must be absolutely clear. Thus peasant groups with strong
lineages are most likely to insist on virginity for brides. To ensure this,
girls are isolated from unsupervised contact with nonfamily males or
are heavily chaperoned. It is more their family than they themselves
who are courted, and marriages for girls may be early—even prepubes-
cent. Wolf (1972) reported that in rural Taiwan, marriages are arranged
by families, now with the agreement of the youths. Love marriages are
discouraged by parents, although adolescents fantasize about it. If a
couple shows even mild interest in each other, their friends urge it to
the point that they are almost as trapped as they are in a parentally
approved relationship.

Required wealth and the availability of mates can also affect age at
first marriage. Herlihy (1985) has charted changes in marriage age in
Roman times and medieval Europe as associated with the prevalence
of bride price and dowry. In such agrarian systems, premarital preg-
nancy is a major disruption to family alliances. It can result in disgrace
for the girl and the child, her family, a less satisfactory marriage, or no
marriage at all. In some areas, her death is the only redemption for the
family’s honor.

Modernization and Adolescent Sexuality

Thus far we have discussed preindustrial societies, the traditional do-
main of cultural anthropology. Anthropologists look at modernized
systems also as a cultural type, having cohesive productive and repro-
ductive systems. The puzzles are these: If, in all other types of cul-
tures, greater technological complexity and social stratification are cor-
related with stricter controls on adolescent sexuality, why do modernized
societies have less restrictive sexual behavior, much more like those of
egalitarian band societies?

In anthropological terms, a modernized society is one characterized
by high technological accomplishment, so that a small percentage of
people produce food for a large population of highly specialized, mainly
urbanized workers. Authority is in the government rather than in the
kinship line. Ownership of property is largely individualized or in the
state. Labor is mostly service oriented or in the production of goods—
both areas where either gender can work. Emphasis is on a long train-
ing period for complex jobs, for which there is competition due to pop-
ulation pressures. The reproductive strategy is to have only enough
children to have them trained well to place themselves advantageously
in the work force. Technological advances in birth control allow people
to limit births despite good diets that promote fertility. Ideally, parents
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prefer that children delay marriage or pregnancy until the children
themselves can work and have sufficient wealth. Ideal marriage is one
based on companionship and romantic love, ideas that gained cultural
ascendancy with increased urbanization and industrialization (Stone,
1977). Marital alliances between families, except for the very wealthy,
are largely pro forma or affectional rather than classic kinship alliances.
Marriage is brittle because either male or female parents can raise and
afford to pay for training of their young, and there is little or no
extended-family economic involvement in the issue. Marriage is also
unnecessary to achieve full adult status.

Adolescence in such a system is long, usually lasting until training
is nearly completed or economic independence is established. The state,
moreover, sets ages by which certain rights are obtained by the adoles-
cent or young adult. Training (e.g., high school) is largely coeduca-
tional with large groups of adolescents and few adults; and time away
from school allows a large population of age-mates to court and social-
ize with each other. Pressure for premarital chastity is familial or reli-
gious but can seldom be strictly enforced. Fear about one’s reputation,
sexually transmitted diseases, unwanted pregnancy, or abandonment
by a fickle partner might delay sexual activity or decrease numbers of
partners, but might not prevent sexual behavior. All of these factors
combined make sexuality a personalized domain, less under the con-
trol of the family. This is consistent with the findings of Barry and
Schlegel (1986) that sexual freedom for adolescents in preindustrial so-
cieties is correlated with descent through the mother’s line, monog-
amy, and marriage outside the local group. Conflicts over adolescent
sexual activity occur, even though the phenomenon is common. The
problem may be in the clash between agrarian values and the exigen-
cies of modernized society.

The U.S. population, for example, is an amalgam of ethnic groups,
among which some cultures other than the dominant culture remain
intact. Intact cultures are here defined as those that maintain an eco-
nomic system other than the dominant one or use the dominant sys-
tem for the means of the group, and that still have strong control over
marriage within the culture (endogamy). Examples of intact cultures
within the United States are the Amish, Hassidic communities, and
several Native American communities, such as the Hopi and Navajo.

Ethnic groups are remnants of once intact cultures. They are no longer
pure cultures because they no longer control a separate economy nor
can they maintain boundaries by marriage within the group. The pro-
gression from “culture” to “ethnic group” is usually multigenerational;
it may begin with emigration, slavery, conquest, or sheer swamping by
the predominant technology and population (see McGoldrick, 1982).

As members of ethnic groups, we maintain social, familial, and reli-
gious values that we attempt to pass on to our young, while still train-
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ing them to compete in American society. Since most of our cultural
antecedents (i.e., the bases of our ethnicity) were in European, Asian,
or Latin peasantries, or in highly stratified African tribes, our familial
and sexual values may continue to reflect these sources (Hotvedt, 1983a)
while we are trying also to impart the wisdom gained during our own
American youth. A complete sexual message emerges: “Don’t have sex
now. But if you do, be careful.” I believe the ambivalence of this mes-
sage is influential in adolescents being sexual without birth control, or
in a mother taking her daughter to get contraceptives without inform-
ing the father.

Forms of human sexual behavior, including adolescent sexual behav-
ior, are evolving, and will most likely continue to do so as economic
and reproductive systems are affected and different human responses
are necessary to those conditions. It is hoped that this chapter make a
valuable contribution to understanding the wide variation that occurs
among cultures in response to emerging adolescent sexuality. It is also
the author’s wish that the reader has caught even a glimmer of the
multitude of other cultures in their intensities and beauty. Robin Fox
(1973) stated it well:

Unlike poets, we “objective’” scientists like to affect that only our
brains lie in our less than lyrical studies of men and women—the
real people who make up those awful abstractions like “social
structure,” “’kinship system,” “cultural unit,” and ‘‘breeding
population.” But even if, for professional purposes, we are able
to recollect our data in tranquillity, at least some of us are not so
self-deceived as to believe that we are dispassionate about our
material. Reason is, and ought to be, the slave of the passions;
Hume was right in this. If the only motive for doing anthropology
is that bleak professionalism that sees human beings as useful
objects of study, the discipline has lost its connection with both
its origins and its purpose. There is enough exploitation in the
world without our adding intellectual exploitation. Our hearts, as
well as our brains, should be with our men and women.
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Social Support and Pressure and Their
Impact on Adolescent Sexual Behavior

Jan E. Trost

Social support and social pressure—that is, social control—are signifi-
cant for human society. We belong to groups and to society with all
their norms, to which we are more or less obedient. Subsystems and
their various norms can contradict each other or they can be congruent.
It seems obvious that adolescents today live under a system that is
infinitely more complex than adolescents of a few centuries ago. To
simplify, we can say that earlier there were clear rites de passage, in-
dicating when a child changed into an adult. For example, in some
Christian societies the confirmation ceremony acted as such a rite of
passage. Nowadays, at least in many Western societies, there is no
such rite. The adolescent may be counted as a child until 20 years of
age when it comes to buying liquor, but as an adult at 12 years of age
when traveling by bus or train. Many are not considered adults until
they have a college or university education or have married and had
children. This is a confusing state of affairs.

In the debate about teenagers and their sexuality, parents are as-
sumed, especially by some conservatives, to provide the norms in the
family group. Parents ought to teach the youngsters social, sexual, and
moral values—conveying societal norms. This presumes not only that
the parents are both willing and able to do so, but also that these trans-
mitted societal norms will be received accordingly and that the teen-
ager in the family will value membership in the family so highly as to
abide by these norms. Other social groups to which the teenager be-
longs (e.g., peer groups) might be sending conflicting messages and,
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more importantly, the teenager might receive these conflicting norms
as more compelling and as more significant. If so, there would be social
pressure upon the individual not to follow parental norms but to fol-
low peer group norms.

One reason why the received norms from peer groups might be more
compelling concerns the probability of sanctions. If we disregard inter-
nalized social norms—the person’s own conscience—it seems obvious
that sanctions from parents are less likely to be felt than sanctions from
the peer group when the matter is sexuality. The parents will be seen
as less likely than the peer group to know about the behavior, espe-
cially since communication about sex between parents and teenagers is
inhibited, as many studies have demonstrated.

An indication of the lack of parental influence—at least with regard
to sex information—is found in the American National Survey of Fam-
ily Growth Cycle III from 1982 (Loewen & Leigh, 1986). When an in-
terview sample consisting solely of females 15-17 years of age was asked
where they had received information on pregnancy, 68% answered that
parents had been the source. But, when they were asked what time
during the month they were at greatest risk for a pregnancy, less than
one third knew the correct answer. Thus, the messages from parents
either were wrong or did not get through. In any case, this is an illus-
tration of or indicator about the relative lack of importance to adoles-
cents of their parents as a source of norms and information.

Nathanson and Becker (1986) show that, when the issue is parental
and peer influence on decisions about contraception, the young women
seem to obtain support from either parents or peers, representing al-
ternative (rather than complementary) sources for the support. Their
data also suggest that when parents are perceived as approving of a
family planning visit, their active involvement is more likely and peer
involvement less likely.

Miller et al. (1986) studied parental control and adolescent sexual be-
havior. They found that with very few parental rules proscribing sexual
behavior, the adolescents’ sexual permissiveness was high and they
had more sexual intercourse than when the parental rules were more
moderate. When the parental rules were perceived to be very strict,
the attitudes and the behavior fell somewhere in between.

We also know that most teenagers in the United States perceive their
parents as attaching a high value to premarital virginity. Yet we also
know that very few youths are virgins by the time they reach 20 years
of age. One indicator is that almost 20% of teenager girls in the United
States will have had an abortion before reaching 20 years of age and
that more than 20% have given birth before reaching that age. These
figures are based on the most recently available birth and abortion sta-
tistics. If miscarriages and spontaneous abortions are included, we find
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that at least 50% of American girls have been pregnant by the time they
reach the age of 20 years. So, the behavior does not at all fit the norms
“officially’” provided by the parental generation.

The age of majority in the United States is 18, and if we examine the
cumulative abortion rates and birthrates for teenage girls younger than
18, we find that about 17% have had an abortion or have given birth
to a child before their eighteenth birthday (Trost, 1987). Then, of course,
many more (how many is not known) have had sexual intercourse and
are therefore not virgins at that age.

However, as Lewin and Helmius (1986) argue, it is not helpful to
concentrate on whether it is parents or peers who have the greatest
influence; what is of great importance is how they exert their influence.
Furthermore, teachers and siblings should not be forgotten, nor the
influence of the mass media.

In today’s complicated society, we can claim that the peer groups
probably have a much higher influence than they had in earlier times.
The school and the family are in many societies fairly isolated from
each other.

Among the norms transmitted about contraceptive use is an indica-
tion that a girl should not use contraceptives unless she has an ongo-
ing, steady sexual relationship. Otherwise, she would be looked upon
as promiscuous or, even worse, to have planned for sexual intercourse.
According to Planned Parenthood, it has become unfashionable for males
to carry condoms in their wallets, to be “prepared”’; however, this may
change with education about the human immunodeficiency virus (HIV).

There are strong received social norms among teenage girls on the
value of having a steady boyfriend. If the boyfriend wants to have sex-
ual intercourse, and the girl does not, she might consent so as not to
lose him (Trost, 1985). This, in combination with the previously men-
tioned social norms about contraceptives, increases the likelihood that
the girl will become pregnant. Thus, we could argue that this preg-
nancy is not specifically a result of sexual intercourse without contra-
ceptives, but a result of the existing received social norms within the
social group of the adolescent.

In a study in the Netherlands in 1981, Nimwegen & Moors (1986)
found that more than 80% of teenage boys and girls used contraception
during their first sexual intercourse if this was within a stable and in-
timate relationship. Of those not in stable and intimate relationships,
only 63% of the boys and 45% of the girls used contraceptives at the
first sexual intercourse.

These data can be interpreted as relating to membership or nonmem-
bership of the social group of the “’stable dyad.” Group membership,
“going steady,” includes more care and consideration than nonmem-
bership does, and also more planning. In the Netherlands as well as in
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some other countries the social norms about contraception are un-
equivocal and clear: Contraceptives should be used when pregnancy is
not wanted. Contraceptives are also easily available there in contrast to
some other countries. This can be illustrated by the fact that the teen-
age abortion rates and birthrates are very low in the Netherlands com-
pared to, for example, the United States (see Forrest, Chapter 14). Yet,
we still see this pattern of contraceptive use tied to group membership.
Thompson and Spanier (1978) found after path analysis of data col-
lected among college students that discussion and sharing knowledge
about contraception with the sexual partner fosters effective use of birth
control. In their study, parents and peers did not emerge as significant
contributors to contraceptive use. It should, however, be noticed that
they only measured the perceived influence.

A study in the Flemish-speaking part of Belgium in 1983/84 (Geer-
aert, 1986) showed that the best predictors of teenage contraceptive use
were the individual’s own internalized norms combined with the re-
ceived norms from the partner. The influence of the peer group seemed
to have very low predictive value, in contrast to some American stud-
ies (Jorgenson & Sonstegard, 1984; Herold & McNamee, 1982) in which
the received norms from the peer group seem to be more important.
Contraceptives are more easily available and used in Belgium than in
the United States. This discrepancy could be explained by the clear and
strong social norm in Belgium that pregnancy should be prevented when
the couple does not want a child, and that teenagers should not have
children.

We assume that easy availability of contraceptives is in effect rein-
forcing received social norms in favor of contraceptive use together with
the sex education in schools and a relative openness toward sexuality,
despite the strong influence of Catholicism in Flemish-speaking Bel-
gium. The teenage birthrates are much lower in that part of the world
than, for example, in the United States. No abortion rates are available
in Belgium, since induced abortions are strictly prohibited; illegal abor-
tion rates are not available, for obvious reasons.

It is not surprising that teenagers as well as adults some years ago
overestimated the “promiscuity’” among their own age group. Thus,
normality in a statistical sense was misperceived. People thought that
‘“all teenagers’ had a lot of sex. Studies showed that they did not. But,
according to the theorem of Thomas and Thomas (1928), what we per-
ceive as real is real in its consequences; it does not matter if the percep-
tion is wrong, because people act in accordance with their perceptions
and not in accordance with the “objective” facts. In cases like this the
perceived normality easily creates a feeling of being abnormal if one is
not behaving in accordance with normality; thus the normality be-
comes a received social norm to behave as normals do. A vicious circle
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occurs and people obey the norms, or more commonly, they pretend
to do so.

We find the same with regard to condoms. Everyone “knows” that,
for example, teenagers find condoms repugnant. In fact quite a few sex
educators share this belief about teenagers, which makes them avoid
promoting condom use. If we do not argue for condoms, the lack of
recommendation acts as a received social norm enhancing the negative
attitudes against condoms. We thus reinforce myths instead of fighting
against them.

A more positive social norm of condom use can be conveyed in many
ways. Since quite a few Swedish teenagers travel across Europe during
the summertime, some regions in Sweden decided in the summer of
1986 that all those buying Eurorail cards would get a package of con-
doms for free when they picked up their tickets. Almost no debate
followed this decision. Thus, we might claim that society tried to send
a social norm to the teenager that they should protect themselves against
pregnancy and against sexually transmitted diseases (STDs) if they had
sexual intercourse.

The same idea is followed by RSFU, a Swedish organization similar
to SIECUS or Planned Parenthood, arguing that if you want children
sometime in the future, use condoms. Proper use of condoms de-
creases the risk for STDs, which can easily cause sterility. In 1986 the
RSFU also distributed a brochure containing information about STD
prevention, together with a packet of condoms, to all 18- to 24-year-old
men and women in the three biggest cities of Sweden. Once again a
strong positive procondom social norm was conveyed.

In the United States as we all know, sexual intercourse is shown or
hinted at in many of the more popular movies and TV programs for
adolescents as well as for adults. The heroes have sexual intercourse
and we identify with them. So, the received message is that it is OK to
have sex, even in casual relationships. At the same time, the heroes
never use any contraceptives or at least they do not show any concern
about protection. Thus, it is not only OK to have sexual intercourse in
casual relationships, but to do so without any concern about preven-
tion.

In Sweden, for example, many of the movies and TV programs are
imported from the United States; however, this is counterbalanced by
heavy advertising for contraceptives and also against unthoughtful sex
in casual relationships—especially among adolescents. Commerdials are
shown before the regular movies at the movie theaters; none appear
on TV or the radio, however. Often one of these commercials is re-
leased by the RFSU, itself one of the biggest condom sellers in Sweden.

Some time ago, I visited a Swedish movie theater with my 13-year-
old daughter. One of the commercials showed a beautiful female ado-
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lescent. She played with a condom and said that she and her boyfriend
had been going steady for a long time and now both wanted to have
sexual intercourse. But he had to use a condom. Otherwise, she said,
while blowing up the condom, he could “blow away,” as she let the
condom blow away. Of course, the audience laughed.

Why mention this? This is an example of how the adult society can
try to implant and influence social norms among adolescents (and adults,
too) about contraceptive use when having sexual intercourse and not
wishing a pregnancy.

Some might interpret these messages as encouraging adolescents to
have sexual intercourse or as suggesting that promiscuity is the norm.
Yet such an interpretation is incorrect. We all know, unless we are
ostriches, that most adolescents have sex before their teenage years are
over, regardless of the society’s norm with regard to abstinence (see
the data shown above and also evidence presented in Chapter 14 by
Forrest).

Adult society might transmit social norms against premarital sexual
intercourse, but often the received message is a utopian norm, saying
what should ideally happen or not happen. The behavioral norm as
received can be quite different and is likely to be perceived by adoles-
cents as adult hypocrisy.

We often hear about the “generation gap,” yet among the values of
adolescents and their parents are many similarities. They both highly
value the dyad and reject promiscuity (see, for example, Lewin & Hel-
mius, 1986). Youngsters as well as adults are inclined toward love and
sexuality in combination and in dyadic relationships. The peer group
frequently reflects the same values as the adult society does. Much of
the social pressure or support—the social control—occurs among the
adolescents themselves and builds upon the societal values present also
among the adults.

Is the social pressure on adolescents concerning their sexuality and
the support provided them in any way systematic? Maybe, maybe not.
It seems, however, from data presented above that teachers, physi-
cians, and other professionals are efficient in transmitting knowledge
(when they are able and allowed to do so) but that they do not effi-
ciently transmit values or attitudes that influence behavior.

Many studies seem to indicate that parents are similar to teachers
and physicians in these respects. For example, it seems unlikely that
parents, who watch and enjoy soap operas involving lots of premarital
and extramarital sex, would be taken seriously when they provide their
adolescent children with sexually restrictive norms.

The mass media, as hinted at earlier, also play an important role,
although we should not assume that mass media by themselves are
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powerful in directing sexual behavior and values. What is printed, what
is said on the radio, what is shown on TV are all “truths,” especially
when discussed and combined with the social reality; others (parents,
friends, etc.) read, listen, and look.

Norms transmitted by negatively associated out-groups, real or ficti-
tious, are likely to be either not received or not obeyed. Norms sent by
valued in-groups, fictitious or real, are likely to be received correctly
and also obeyed. Therefore, in societies or subsocieties with consistent
social norms, obedience will be more extensive than when there is a
lack of consistency or consensus. In the Netherlands it is accepted that
adolescents have a sexual life, sex education is relatively prevalent, and
contraceptives are easily available; and the teenage birthrates and abor-
tion rates are very low.

The types of groups to which adolescents belong are numerous.
Among the more important ones, with regard to norms, are probably
peer groups, parent—child groups, and sibling groups. As mentioned
earlier, the society at large also provides many norms. These various
groups can provide similar norms, congruent norms, or conflicting
norms.

It is trivial but not banal to stress that the male and the female, while
being members of a dyad, also belong to separate parent—child groups,
sibling groups, and often separate peer groups. Thus, the male and the
female each can easily be exposed to different sets of norms. It is also
important that these other groups are almost never physically present
during the intimate meetings of the female and the male in the dyad,
especially in circumstances suitable for sexual intercourse. Thus, the
other groups can only indirectly “control” the behavior of the two in
the dyad.

Traditionally we look at norms as directing or controlling attitudes
and behavior. However, when it comes to these elements we should
recognize that attitudes build on cognitions and that we also have sex-
ual drives. It is often assumed that there is a direct link between cog-
nition, attitudes, and behavior, but this connection is seldom perfect.

Let us take condoms as an example. As mentioned earlier, a com-
mon belief about condoms is that they reduce erotic sensitivity and that
they have a high failure rate. An often quoted figure for the failure rate
of condoms is about 10%. The basis for this figure is the Pearl index,
which states that for 100 women during 1 year using condoms, there
will be ten pregnancies. The 10% figure is outdated, stemming as it
does from the 1940s when condoms were much lower in quality than
they are now; yet this is the figure quoted in most scientific as well as
journalistic publications. With a consistent and skillful use of condoms,
the Pearl index should be much lower. Since the cognition or the belief
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is that there is a high failure rate, the attitude toward condoms is steered
in a negative direction. With this negative attitude toward condoms,
the likelihood for using them is further lowered.

Even if the attitude toward condoms is positive and the social cog-
nition is that they are safe, both protecting against unwanted pregnan-
cies and STDs, the behavior can be inconsistent. One reason is that the
sex drive can overwhelm in a specific situation. Another one is that the
two members of the couple might have different attitudes—one being
positive toward condom use and the other negative. Even if society
argues for abstinence among adolescents, it is unlikely that abstinence
will be the result. The sex drive still exists, and if the cognition is that
there is very little likelihood of pregnancy or transmission of STDs, the
sex drive may well take over—especially if the norms of society and
(for example) peer groups conflict, and the norms might steer the atti-
tude in a sex-positive direction.

Finally, it seems reasonable to conclude that if society’s aim is absti-
nence, the norms should consistently counteract the effects of the sex
drive. History shows, however, that attempts in that direction fail. Fur-
thermore, we do not know of any society in modern times in which all
the efforts pull in the same direction; the case of TV soap operas is one
glaring example. If society realizes that the sex drive is strong and can-
not be inhibited by social influences, the norms have to be directed at
careful behavior—that is, encouraging use of safe and effective contra-
ception. The current concern about the acquired immune deficiency
syndrome (AIDS) increases the likelihood that society’s efforts will be
directed toward advocating safe sex and condom use as well as absti-
nence and monogamy. This message, aimed by the mass media at the
general population, will inevitably be received by adolescents.
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Changing Influences on Adolescent
Sexuality over the Past Forty Years

Gail Elizabeth Wyatt

I don't think anyone with a rational mind is going to say that as
of a given date there will be no more teen-age sexual activity.
(Faye Wattleton, 1986)

Faye Wattleton, the president of Planned Parenthood Federation of
America, appears to have a realistic appraisal of adolescent sexual be-
havior. Indeed, according to U.S. statistics for 1982, almost half of un-
married female adolescents 15-19 years old were reported to be sex-
ually active (NSFG, 1984). Similarly, as of 1978, slightly over half of
U.S. unmarried males 15~19 years old were sexually active (Alan Gutt-
macher Institute, 1981). There appears to be growing acceptance of the
idea that sexuality will begin in adolescence (Caplow, 1982; Elliott &
Morse, 1985; Robinson, King, & Balswick, 1972; Sorenson, 1973; Wyatt,
1989a).

The increasing numbers of sexually active adolescents give credit to
the fact that adolescent sexuality is not a phenomenon of the 1980s.
One has only to read selected writings of William Shakespeare, biblical
stories, or folklore to be reminded of the trials and tribulations of ado-
lescents and their love interests over the centuries. However, histori-
cally, marriage often occurred at earlier ages than it does today. Ac-
cording to the U.S. Census Bureau, the mean age of marriage is 23
years, and the age is slightly greater for some ethnic groups. For ex-
ample, the mean ages for white and black females are 23 years and 25
years of age, respectively.! Mean ages for white and black males are 25
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to 27 years, respectively (National Center for Health Statistics, unpub-
lished data, 1983). Consequently, our society appears to be at a loss to
understand how to cope with adolescent sexuality and the accompany-
ing problems of early pregnancy outside marriage. While North Amer-
ica’s predominant moral and religious principles do not condone sex
outside of marriage, we also recognize that adolescents have not yet
had the time to complete the level of education necessary to maintain
a life-style in a technological society. Furthermore, they often lack the
emotional maturity to assume parenting and committed relationship
responsibilities. Apart from and sometimes even with their families’
support, they do not have the financial resources to sustain themselves
until they complete their training or educational goals and mature into
individuals who are ready to assume the responsibilities that adult-
hood requires.

Thus, we are faced with the challenge of educating our society about
adolescent sexuality, with the purpose of identifying the aspects of our
families and environment that place adolescents at risk for even earlier
sexual activity than would be desired. Research has demonstrated that
adolescents are beginning their sexual activity earlier now than was the
case with those who reached adolescence after World War II (Wyatt,
Peters, & Guthrie, 1988a,b). With these realities facing us, social sci-
entists and policymakers need to understand the influences on adoles-
cent sexual activity to determine if these influences are having a greater
impact on our youth than they once did.

In order to examine if and where changes exist, the first task is to
determine what we already know about adolescent sexuality.

Research on Adolescent Sexuality

Black and white females are the most common subjects in research on
adolescents. Although some research with Latino women has been
conducted (Becerra & Felder, 1985; Darabi & Ortiz, 1987), it primarily
concerns their reproductive behavior. Males are less frequently subjects
in sex research because of difficulties in recruiting samples represent-
ing a range across demographic characteristics that may influence male
sexual socialization and sexual behavior (Kinsey, Pomeroy, & Martin,
1948). Although sex research has ethnic and gender biases, the dispro-
portionate numbers of studies that focus on black and white females is
at least a beginning attempt to understand some of the pressures that
adolescents face today regarding sexual activity.

In this chapter we review the current knowledge regarding adoles-
cent sexual activity, including the limitations of existing research and
the methodologies used to obtain data, as well as some of the factors
known to influence sexual activity, such as the social environment of
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adolescents and their families, the decision-making process that adoles-
cents use at the time of sexual activity, and their sexual abuse histories.
Evidence from the literature on these issues is compared with that ob-
tained from a recent study by the author.

The Wyatt Study

This chapter differs from others that discuss other aspects and conse-
quences of adolescent sexual activity based on national surveys (see
Chapters 13, Hofferth; and 14, Forrest). Much of the information in this
chapter is drawn from the recent epidemiological study involving a
sample of black and white women whose demographic characteristics
varied in income level, education, and marital status, but were com-
parable across ethnic groups. The sample was stratified by age (18-36
years) in order to recruit women whose mothers reached adolescence
at varying times in our society, when premarital virginity was both
more and less of a social requirement. Additionally, the age criteria
excluded women who required parental consent to discuss their sexual
experiences. Los Angeles County was the geographic target area from
which participants would be selected because black and white women
showing the desired range of demographic characteristics resided there.
In order to ensure that women’s early socialization experiences would
have occurred in the United States, women who had spent more than
half of their first 12 years of life in another country were excluded.
Women also identified their own ethnicity.! The actual quotas were
based on the population of African-American women in Los Angeles
County, ranging in education, marital status, and the presence of chil-
dren.

Subjects were obtained by random-digit dialing of telephone prefixes
in Los Angeles County combined with four randomly generated num-
bers. While 11,834 telephone numbers were generated, 6562 were found
to be unusable numbers. The remaining 5272 gave access to 1348
households in which a woman resided. Of the women who met the
demographic criteria, 709 women agreed to participate and 266 re-
fused. There were 335 women who terminated telephone contact be-
fore information regarding their demographic characteristics could be
obtained. Excluding those women, there was a 27% refusal rate.? Al-
though the latter refusal rate is higher than studies including nonprob-
ability samples, the strength of this sample rests on its comparable de-
mographic characteristics, which allow for meaningful cross-ethnic group
comparisons. In order to meet the desired quotas of women by demo-
graphic characteristics described above, the first 248 women were inter-
viewed: 126 African-American women and 122 white American women.
Because of the discrepancy between median incomes for blacks and
whites (U.S. Bureau of the Census, 1980), it was not possible to match
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both samples on the income level. However, the range extended from
less than $5000 to more than $50,000 per year, with comparability be-
tween groups except at the very low income levels. Of those women
reporting less than $5000 per year, 80% were African-American and 20%
were white women. However, these discrepancies between groups were
also found in Los Angeles County statistics for income, by ethnic group.

The numbers of interviewed women in the quota categories were
compared by the same demographic characteristics with 1980 census
data for Afro-American women in Los Angeles County, using a chi-
square (y°) test as a measure of agreement. The results, together with
the randomness of the random-digit dialing method of selection, sup-
port the general representativeness of the sample based on the quotas.

In order to allow for both within- and across-ethnic group compari-
sons, the quotas set for white women were selected to match those for
Afro-American women. However, as a consequence, the sample of white
women did not match the population distribution of these characteris-
tics for white women in Los Angeles County as well as they did for
their Afro-American peers. However, when weighted estimates were
made, adjusting for the discrepancies, the moderation distortions could
be adjusted for, with little loss of efficiency in estimating population
averages based on quotas for white women.

When subjects agreed to participate, they were interviewed face to
face by one of four highly trained and experienced women who matched
the subject’s ethnicity. Interrater reliability was established throughout
data collection and averaged .90.

While other ethnic groups are represented in the national samples
described in the Hofferth and Forrest chapters (Chapters 13 and 14),
their demographic characteristics are often not comparable enough to
differentiate the influence of ethnicity from critical variables such as
income, number of parents in the home, or women’s educational back-
ground—all of which might influence sexual practices. Similarly, most
research on women’s sexual experiences rarely delineates those that
are consensual from those that occurred as a result of sexual abuse.
This chapter covers a range of environmental, socializing, experiential,
and individual decision-making variables that may influence adolescent
sexual activity.

In a structured interview, women in the Wyatt sample were asked a
series of questions about their family background, sexual socialization,
sexual behaviors, and decisions to become sexually active. Their retro-
spective recollections about the circumstances of their first intercourse
allow us to discuss this experience at a time in their lives (adulthood)
when it is socially more acceptable to discuss their adolescent sexual
activity. Adolescent subjects are often reticent to discuss their sexuality
because of parental influences, and these concerns can sometimes in-
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terfere with a full disclosure of sexual attitudes and behaviors. The most
powerful argument for use of adult women’s retrospective recollections
of their adolescent sexual activity is that it facilitates the examination
of the long-term outcomes of early sexual activity with respect to wom-
en’s sexual and psychological functioning (Wyatt, 1989b). Far too often
the results of cross-sectional studies identify a problem but fail to reex-
amine its long-range effects. If our concern as researchers, clinicians,
and policymakers is that adolescent sexual activity has pervasive long-
range effects on women, then perhaps the use of adult samples will be
helpful in developing models from which we can better understand
youngsters who are currently adolescents and offer prevention pro-
grams to offset problems identified with adult samples. Limitations in
retrospective data have been noted (Garobalo & Hindelang, 1977).
Techniques were utilized to minimize response pattern biases (Schu-
man & Presser, 1981) and the demand characteristics of face-to-face
interview procedures (Gelles, 1978), in order to minimize the inaccur-
ate location of events in time (Huizinga & Elliott, 1984). The use of
anchor points to delineate a specific time period also facilitated the re-
call of retrospective data (Loftus & Marburger, 1983). Sex research on
women has identified ethnic differences in the onset of and preference
for sexual behaviors (Kinsey et al., 1953; Wyatt, 1989b; Zelnik & Kant-
ner, 1972, 1980). The data from Afro-American and white women, with
comparable demographic characteristics, will allow for a reexamination
of some of the findings of previous research (Wyatt, 1985). Thus, it is
possible to contrast the two groups and to examine why ethnic differ-
ences occur when they do, as well as to examine the group as a whole.

What We Know About Adolescent Sexual Activity

Kinsey et al. (1953) were first to provide empirical documentation re-
garding premarital intercourse. They found that nearly 50% of their
white, middle-class sample of women had intercourse before age 20.
Gebhard et al. (1958) used the Kinsey data to show that a stratified
sample of black females engaged in intercourse earlier than whites. By
age 20, 82% of single black women reportedly had had premarital in-
tercourse. Hunt (1974) and others (Fox & Inazu, 1980} confirmed this
finding years later. However, some studies describe black adolescents
as disapproving of premarital sex (Zelnik, Kantner, & Ford, 1981; Yan-
kelovich, 1974). Others specifically describe black adolescents as dis-
approving of premarital sex before age 18 (Furstenberg, 1976). The rea-
sons for these discrepant findings between attitudes and behavior may
be due to the variation in the samples selected, the age of the subjects,
and methods of data collection.

As mentioned earlier, more recent research suggests that premarital
intercourse is occurring at younger ages (Caplow, 1982; Elliott & Morse,
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1985; Robinson, King, & Balswick, 1972; Sorenson, 1973; Zelnik &
Kantner, 1972) and differs by ethnic group. In their most recent study,
Zelnik & Kantner (1980) found the average age of first intercourse to
be 16.4 for white adolescents and 15.5 for black adolescents. As of 1971,
75% of never-married black teens reportedly had had intercourse be-
fore age 18, as compared to 40% of white teens.

However, while the trend toward earlier sexual intercourse appears
to continue into the 1980s, ethnic differences are diminishing. For ex-
ample, differences in the initial ages of onset of intercourse reported
for 1971 had lessened by 1974. Sexual activity appears to be on the rise
for white teenagers (Chilman, 1976), and virtually all of the increase in
sexual intercourse between 1976 and 1979 was attributable to the statis-
tics for never-married white adolescents (Zelnik & Kantner, 1980). Other
evidence is confirming the reality of this pattern of increasingly early
sexual activity among adolescents (Fox & Inazu, 1980; Elliott & Morse,
1985; Wyatt, 1987).

However, it is difficult to draw conclusions about ethnic differences
from most of the research that has been conducted. When comparisons
of sexual behaviors are made by ethnic groups, critical information about
the demographic comparability. of black and white samples is often not
included (Belcastro, 1985; Kinsey et al., 1953; Gebhard et al., 1958; Reiss,
1967, 1971; Weis, 1983). Consequently, some of the results may be due
less to ethnicity and more to factors such as the socioeconomic status
(SES), marital status of the parents of origin (Wyatt, 1989b), or other
regional or urban/rural differences. There is a need to control for the
demographic characteristics of samples that have been identified as in-
fluencing sexual activity, as the Wyatt study has attempted to do.

Age of First Coitus in the Wyatt Sample

For this research, age of first coitus was examined in two ways: by
mean differences between groups and by individual ages of onset (Wyatt,
1989a). First coitus as a result of a rape or other form of sexual abuse
was not included, and only women'’s age of voluntary coitus was re-
ported for the 245 sexually active women in the sample (for further
discussion see Wyatt, 198%a). Afro-American women’s mean age of first
coitus was 16.7, white women’s mean was 17.2, and the overall mean
across ethnicity for the group was 16.9 years. No significant difference
between ethnic groups was noted (p>.05).

It was also possible to examine age of first coitus by year, and Table
11-1 presents the cumulative percentages. In this sample, age of first
coitus ranged from 10 to 27 years of age.

It was apparent that there were marginal numbers of women who
reported first intercourse before age 13, and about 13% of both ethnic
groups reported first intercourse at 14 or younger. Beginning at 15 years
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Table 11-1
Cumulative Percentages of Age of First Voluntary Intercourse for
Afro-American and White Women

CUMULATIVE PERCENTAGE

AFRO-AMERICANS WHITES
AGE oF FirsT (n=121) (n=116)
INTERCOURSE Number Percentage Number Percentage
10 1 0.8 0
11 0 0.8 0
12 2 0.2 1 0.9
13 4 6 4 0.4
14 9 13 11 14
15 22 31 1 23
16 20 48 18 39
17 23 67 15 52
18 18 82 3 79
19 11 91 14 91
20 3 93 2 92
21 5 98 7 98
2 1 98 0 98
23 1 99 0 98
24 0 9 0 98
25 1 100 0 98
26 0 100 1 99
27 0 100 1 100

of age, the proportion of women who had experienced first intercourse
began to differ for the two ethnic groups. While for African-American
women, 31% reported having intercourse at 15 or younger, only 23%
of the white women reported intercourse during the same period—a
span of 8 percentage points. At age 16, the gap is maintained; almost
half of the Afro-American women (48%) experienced intercourse as
compared to only 39% of white women. It was at age 17 or younger
that about half of the white women reported first intercourse (52%),
while 67% of Afro-American women had reported first sex. Beginning
at age 18, the gap began to narrow for both groups of women, with
almost 80% of both Afro-Americans and whites reporting first inter-
course. By age 19, 91% of both groups had experienced first sex.

Table 11-2 compares other available statistics regarding age at first
coitus to those found in our study. At first inspection, the differences
noted confirm that adolescent sexual activity appears to be occurring
at younger ages. However, some caution should be exercised in inter-
preting these differences. The women in our sample were adolescents
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Table 11-2
A Comparison of Three Studies Reporting the Age of First Coitus with the
Wyatt Study
AGE PERCENTAGE FirsT CoIrrus
KINSEY ET AL.
(1953)
GEBHARD ET AL.
(1958) Wyarr
Before Age 20 White Black White Black
50 82 92 93
ZELNIK & KANTNER
(1972, 1980) WyATT
White Black White Black
At or Before Age 18 40 75 78 82
NSFG (1984) WyATT
Adolescents? Adolescents®
Age 15-19 50 75

*No ethnic breakdown,

during the years between the 1960s and the 1980s. Other studies, such
as National Survey of Family Growth (1984), include adolescents who
were interviewed in the mid-1980s. Thus, if the age at first coitus were
decreasing, one would expect that rates of first coitus for adolescents
in the NSFG study would be higher than those for this study. One
possible explanation for the apparently younger age of onset in our
study is that the three other studies cited in Table 11-2 all obtained
national samples, albeit some were highly stratified (Kinsey et al., 1953;
Gebhard et al., 1958). Our study included a random stratified sample
of two ethnic groups, 18-36 years of age, in Los Angeles County. It is
always possible that Californians may begin sexual activity at younger
ages, but there are no data to support this notion. There are obviously
a variety of methodological variations between studies, regional and
age differences, as well as the inclusion of a wide range of ethnic groups
in the samples, which may account for differences in sexual activity.
In summary, the age of first coitus, which is considered to establish
reinforcement contingencies for future sexual experiences (Byrne, 1977),
appears to be occurring at earlier ages and ethnic differences appear to
be diminishing. These trends suggest that factors other than ethnicity
may be more helpful in predicting the early onset of sexual behaviors.
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Other Aspects of Adolescent Sexual Behavior

The preferences for and frequency of sexual behaviors have also re-
ceived some attention in research with the two ethnic groups of con-
cern here (Kinsey et al., 1953; Hunt, 1974). Zelnik and Kantner’s study
(1972, 1980) of 15- to 19-year-old adolescents revealed that (1) blacks
have intercourse less frequently per month than whites; (2) more blacks
than whites report not having intercourse in the month prior to the
interview; (3) fewer blacks than whites report having sexual relations
six or more times per month (7.6% versus 16.1%); and (4) 16% of white
adolescents have had four or more sexual partners, as compared with
11% of black adolescents. The variation in frequency of sexual contact
was also confirmed in more recent research (Belcastro, 1985; Elliott &
Morse, 1985).

Interestingly, these ethnic differences in the frequency of coitus and
numbers of sexual partners have received less attention than age at
first coitus. In the Wyatt study the numbers of sexual partners that
women recall averaged eight but ranged from one to over three hundred
during adolescence. There were significantly fewer Afro-American
women (65%) who recalled having more than one sexual partner dur-
ing adolescence, as compared to 34% of their white peers (y*=12.34; df
4; n=151; p<.02). Similarly, the length of these sexual relationships
ranged from one long-term relationship lasting a year or more to nu-
merous brief, onetime encounters. Of those women who reported brief
encounters with their sexual partners, 70% were white as compared to
30% of Afro-Americans (x>=12.73; df 3; n=148; p<.01). These findings
confirm previous reports that there may be a more moderate rate of
sexual activity among black than among white women during adoles-
cence. More research needs to be conducted on the rate of adolescent
sexual activity to determine its effects on other sexual or psychological
outcomes.

Family and Behavioral Factors Influencing Sexual Activity

In this section, family and environmental factors that have been iden-
tified as contributing to early sexual activity will be reviewed.

Some of the differences in the early sexual activity of adolescents
reported by Zelnik and Kantner (1972) have been related to the follow-
ing family characteristics: (1) Black teens younger than age 18 in fami-
lies of low SES are more likely to have sexual experience than higher
SES blacks; and (2) 50% of adolescents whose fathers have only an
elementary-school education have had some sexual experience. When
the father was college educated, this proportion was only 37%. The
relationship was not as consistent for mother’s education. Interest-
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ingly, as the age of the subject (between 15 and 19) increased for blacks,
adolescents tended to have fewer sexual experiences, but the inverse
relationship was true for their white peers.

Some of the literature (e.g., Kinsey et al., 1953; Zelnik & Kantner,
1972) has described the family constellation of women who engaged in
early sexual activity, with apparently contradictory findings. Single
parents tend to offer more information about sex education and to be
more permissive about the sexual behavior of their children (Fox, 1981).
Additionally, other studies have found that women who grew up in
single-parent (female-headed) families are more likely to be sexually
experienced and to become pregnant (Akpom, Akpom, & Davis, 1976;
Barglow et al., 1968; Zelnik & Kantner, 1972). The relationship between
educational information conveyed by single parents and the sexual be-
havior of adolescents is unclear. Another area of investigation that may
need to be explored is the sexual behavior of single parents. The fre-
quency and nature of dating and coital patterns that youngsters may
observe in single-parent homes may have more impact than the verbal
information that is conveyed.

The differences found in sexual behavior are not accounted for to-
tally by examining ethnicity, SES, what parents teach their children or
about sex, family interactions, or structure. In studies examining these
factors, the populations studied range from college students to clinic
and community samples (Akpom, Akpom, & Davis, 1976; Barglow et
al., 1968; Zelnik & Kantner, 1972, 1980). More than likely the black
samples included in these studies are either the well educated or at or
below the poverty level (Fox, 1981; Fox & Inazu, 1980; Staples, 1973).
Consequently, the effects of these family variables were reexamined in
our study, in order to confirm the above-noted findings employing a
more diverse sample with regard to education and income.

Socioeconomic Status and Family Characteristics—the
Wyatt Study

First, the Hollingshead and Redlich Two Factor Index of Social Position
(1957), used to obtain SES for the family of origin of both ethnic groups,
was found to be significantly associated with age of first intercourse
(analysis of variance [ANOVA], F.=2.28; df 9,209; p<.05). Daughters
of professional and semiprofessional families categorized by the Holl-
ingshead and Redlich SES classification tended to be older when first
experiencing voluntary intercourse (means ranging from 18.3 to 18.8
years) than those from families at the lower end of the classification
system, in the skilled and unskilled professions (where means of first
coitus ranged from 16.4 to 17.3 years). This finding supports that of
Zelnik and Kantner (1972), but for both ethnic groups.
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In an attempt to replicate some of these findings relating to family
constellation, the number of parenting figures and the consistency of
their presence in the home of origin were examined.

No relationship was found between the number or sex of parenting
figures that women reported in their home of origin at or prior to age
12, and the age at first coitus. However, the relationship between num-
ber of parenting figures during adolescence and age of first coitus was
significant (F=2.76; df 7,229; p<.01). Women who lived with either
biological or stepparents during adolescence (13-17 years) experienced
first coitus 1 year later (mean age, 17.2 years) than those women who
lived with single- or multiple-parent (i.e., one biological parent and
other relatives) families (F= 3.36; df 3,229; p<.05), whose mean age at
first coitus was 16 years.

When we consider consistency of parenting, we found 159 women
whose single-parent, two-parent, or multiple-parenting figures were
consistently in the home of origin prior to age 18, and 78 women whose
parenting figures changed during those years. Consistent parenting,
regardless of the number of parents, was also found to delay signifi-
cantly first intercourse from age 16 to 17 years (F=4.90; df 3,233; p<.001).

These findings suggest that homes with consistent parenting as well
as those with two adults may provide more supervision of adolescent
activities than those in which parenting figures were changing at such
a critical time in women’s sexual development. The lack of ethnic dif-
ferences noted in analyses involving the number or consistency of par-
enting figures suggests that parental supervision may be important in
delaying adolescent sexual activity, regardless of ethnicity.

The Influence of Prior Sexual Behaviors on First Coitus

What effect do other sexual behaviors have on the occurrence of first
intercourse? These prior behaviors, and the feelings that emanate from
them, may motivate adolescents to experience further sexual activity,
including coitus (Weis, 1983).

Subjects were divided into three groups according to the age of neck-
ing (defined as kissing and touching from the neck up), those who
began necking at age 13 or younger, at 14 and 15, and at 16 or older.
Age of necking and ethnicity were independent variables and age of
first coitus was the dependent variable in an ANOVA. It was antici-
pated that early onset of necking would be associated with early onset
of intercourse, and that was found to be true (F=5.09; df 5,231; p<.001).
However, ethnic differences were not established. The mean ages of
first coitus for those who engaged in necking at age 13 and younger,
as well as those at 14 and 15 years (16.5 and 16.7 years, respectively),
were significantly younger than for those who began necking at 16 or
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older (18.2 years) p<.0001). When adjusted for multiple comparisons
(Miller, 1984), the significance was maintained.

Age of onset of petting, defined as kissing and touching breasts and
genitals, was divided into 15 and younger and 16 and older. The AN-
OVA was highly significant (F=8.39; df 3,233; p<.001) because of dif-
ferences in age of petting (F=22.73; df 1,233; p<.0001). The means of
age at first intercourse for the two petting groups were as follows: 16.4
years for women who began petting at age 15 or younger; and 17.8
years for women who began petting at age 16 or older (p <.0001). Once
again, no ethnic differences were noted. The relationship between age
of petting and onset of intercourse showed similar patterns when ex-
amined within each ethnic group.

Early necking and petting behavior therefore seems to contribute to
early intercourse. While all of the factors reviewed have been found to
influence the age of coitus, more research with African-American and
white females with varying demographic characteristics needs to be
conducted, in order to identify which factors, family or behavioral ex-
periences contribute most to age of first coitus. Interestingly, when family
and behavioral aspects of women’s lives are examined, they tend to
diminish differences between ethnic groups. This trend suggests that
similar contributing factors appear to be influencing adolescent sexual
behavior, regardless of ethnicity.

Adolescent Decision-Making About Sexual Activity

In spite of family influences, there are still a variety of individual deci-
sions that have to be made prior to the onset of sexual activity. We
asked the women in our sample about their expectations of their first
sexual experience, whether or not coitus met those expectations, and
finally, the reason that women engaged in first intercourse. For pur-
poses of examining the influence of age on sexual decision-making,
subjects were divided into two groups according to their age at first
coitus: those who became sexually active before and after age 18, the
age of legal status in the United States. The dichotomy of age reveals
some interesting differences in decision-making prior to first coitus.

WomMeN WHO Hap First Corrus BEFORE AGE 18

There were 151 women who had intercourse before age 18. They were
asked if, before having intercourse for the first time, they had ever
considered it and decided against it. If so, they were asked what their
most influential reason was for not having intercourse at that time. For
those women who recalled an experience of that kind (47% of the to-
tal), some interesting ethnic differences emerged. Fear of parental dis-
approval about becoming sexually active or fear of pregnancy was ex-
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pressed significantly more often by African-American women (66%) than
their white peers (34%) x*=11.38; df 5, n=243; p<0.4). One Afro-
American woman recalled: “I was afraid of getting pregnant. How could
you explain it [pregnancy] to your mother after having promised you
wouldn’t do that [have sex before’ marriage]?”’

Other reasons for thinking about and deferring coitus included ac-
knowledgment of religious and social proscriptions, personal reasons,
such as “I wasn’t mature enough to assume the consequences of sex,”
or a lack of knowledge about sex.

Women were asked: “Before having intercourse, what did you think
it would be like?” Over 45% of all women anticipated that the experi-
ence would be pleasant and enjoyable. Of those who anticipated an
unpleasant experience, significantly more were Afro-American women
(75%) than white (25%). However, the finding only reached marginal
significance (x*=7.74; df 3; n=151; p<.05]. It is interesting that al-
though at least one half of women had negative expectations of first
coitus, they nevertheless became sexually active before the age of 18.

When women who experienced first sex before age 18 were asked if
their first time met their expectations, just over 71% of both groups of
women responded “no.” In order to clarify the relationship between
expectations of first coitus and their subjective rating of the experience
after coitus occurred, responses to both of these questions were exam-
ined in relation to one another. For those who anticipated pleasure,
56% of Afro-American women (Fisher's Exact Test, p<.05) and 80% of
their white peers (Fisher's Exact Test, p<.009) responded that inter-
course did not meet those expectations. Of all responses to this ques-
tion, 23% of Afro-American women and 17% of white women antici-
pated and experienced an unpleasant and/or painful first coitus.
Although African-American women may have been slightly more real-
istic about what to expect, this finding also suggests that women who
become sexually active prior to age 18 may not have realistic expecta-
tions of what first intercourse is like.

Finally, women were asked the reasons for having intercourse for
the first time. Significantly more (79%) Afro-American women re-
sponded that they were “curious’” about intercourse as opposed to 21%
of their white peers (x2=11.7; df 4; p<.02]. The three other most com-
mon responses to this question were partner or peer pressure to have
sex, being in love, and feeling “old enough’’ or ready to relinquish
one’s virginity (see Table 11-3). Although curiosity was rated as the
most influential reason for first sex among Afro-American women, it
was fourth among white women. Peer and partner pressure was rated
as most influential for white women. One reason for these women en-
dorsing curiosity and pressure by peers or the first partner as the main
reasons for first sex may have been the lack of information about sex-
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Table 11-3
Reasons for First Voluntary Intercourse Before Age 18

PERCENTAGES OF Tor FOUR REASONS

AFRICAN-AMERICAN

WOMEN WHITE AMERICAN WOMEN
REAsoNs Number  Percentage Order Number Percentage Order
Curiosity— “1 31 39 1 8 13 4
wondered
what it was
like.”
Partner or Peer 20 25 2 19 32 1
Pressure
“I loved him.”" 13 16 3 13 22 2
“I wanted to 11 14 4 12 20 3
have sex.”

uality that they received. In this sample, fewer than 37% received pro-
hibitive information before age 12 from their parents about premarital
sex, and only 60% received comparable information during adoles-
cence. Consequently, those who were sexually active at or before age
18 seemed less influenced by parental opposition than by pressure from
someone else or by curiosity about the experience. Individual readiness
was almost the last reason for first sex for both ethnic groups.

WoMEeN WHo HaDp First CoITus AT OR AFTER AGE 18

There were ninety-seven women who had first coitus at or after age
18. Both ethnic groups responded in a similar fashion. Interestingly,
when asked if they had ever considered intercourse and decided against
it, only three women answered “‘yes.” In other words, when consid-
ering having sex, the majority of this sample did so. Perhaps at age 18
or older, women are more definitive about the fact that if placed in the
proper situation, they were going to be sexually active.

In response to what they thought the experience would be like, over
half (57%) reported that they expected first coitus to be pleasant (10%
more than the group having coitus before age 18). Those anticipating a
negative experience decreased 10% in the older group, as compared to
the earlier onset group.

When asked, “Did first intercourse meet your expectations?”, 60%
of the women responded negatively, in a similar fashion to their younger
sexually active peers. We examined the expectations of first coitus with
perceptions of the experience itself, but, in contrast to women who
were sexually active at an earlier age, those who anticipated pleasure
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or pain usually experienced just those feelings. These findings suggest
that when women 18 years or older have first sex, their experiences
more closely meet their expectations.

Finally, the reasons for first intercourse were more evenly distributed
among curiosity (26%), being in love (28%), and being ready to expe-
rience coitus (29%). However, more white women (79%) were in love
with their first partners than their African-American peers (21%)
[x*=14.99; df 4; n=86; p<.005].

In summary, women who considered having first coitus before age
18, but decided not to, tended to be more strongly inhibited by fear of
pregnancy or parental disapproval as a deterrent to sex, than women
who had coitus at or after age 18. When the older group of women
considered first coitus, they were more likely to experience it. Both age
groups anticipated that intercourse would be painful, especially women
who were younger and those who were Afro-American. However, first
intercourse appeared to be more of a disappointment to women whose
first coitus occurred before age 18. Women who were older apparently
experienced what they expected. Perhaps, as women mature, and are
exposed to more factual information about first coitus, they become
more aware of what the first experience entails. Afro-American women
appeared to be slightly more realistic about intercourse and the discom-
fort that is sometimes experienced the first time.

In spite of their realism or lack of it, curiosity was the most common
reason for experimenting with first coitus for young African-American
women. Apparently, expectations of pain or discomfort did not out-
weigh other reasons for engaging in the first experience. For white
women, pressure from girlfriends or from a partner to have sex was
the most influential reason for first coitus (see Udry, Chapter 5). How-
ever, regardless of ethnicity, women who were at least 18 years old or
older appeared to be influenced more by their own feelings or readi-
ness to have sex than younger women. These findings suggest that
younger women’s sexual decision-making may be more affected by ex-
ternal reasons (e.g., lack of information or partner/peer pressure) than
such decision-making by women who are at least age 18 when they
experience first sex.

Sexual Abuse as It Influences Adolescent Sexual Activity

Finally, not all sexual experiences of adolescents, and particularly those
initiating them into sex, are by their own consent. There are two rea-
sons why sexual abuse experienced before age 18 is being included in
this review of factors that have influenced adolescent sexuality. First,
some research has suggested that black women may be more at risk
for child sexual abuse than white women (Katz & Mazur, 1979). Sec-
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ond, the research that links sexual abuse experienced before age 18 and
its relationship to later sexual patterns and problems is fairly well es-
tablished (Benward & Densen-Gerber, 1975; Briere, 1984; Brown, 1979;
Courtois, 1979; DeYoung, 1982; Herman, 1981; James & Meyerding,
1977; Jehu, Gazan, & Klassen, 1984/85; Meiselman, 1978; Silbert & Pines,
1981; Tsai & Wagner, 1978).

Thus, it is also important to review what we have learned about eth-
nic differences in child sexual abuse and the influence of these trau-
matic experiences on adolescent sexual functioning. Most of this re-
search has had many methodological and sampling limitations (Wyatt,
1989b); and until recently, there have been questions regarding whether
the sexual patterns, prostitution, or dysfunctional problems reported
were in fact related to some of the traumatic sexual experiences or to a
myriad of other family and psychological problems that these female
victims also reported. Additionally, few of the studies cited above spe-
cifically isolate sexual activity during adolescence. They usually focus
instead on sexual patterns established during adulthood (age 18 or older),
without any mention of whether the patterns began during adoles-
cence.

Some recent studies (Finkelhor, 1979; Russell, 1983, 1986; Wyatt, 1985)
have used control groups consisting of other subjects in the sample
who do not report child sexual abuse histories before age 18. This is
one attempt to examine more carefully the relationship of sexual abuse
and later sexual functioning. Some of these studies also avoid using
nonprobability or clinical samples, which would increase the likelihood
of the sample having major psychological problems that would not also
be found in the control group (Russell, 1983, 1986; Wyatt, 1985).

Before we discuss the prevalence of child victimization and its ef-
fects, it is important to provide a definition of sexual abuse. Although
there are a variety of definitions used, and a range of opinion about
which one has the most utility for research (Wyatt, Peters, & Guthrie,
1988a,b; Peters, Wyatt, & Finkelhor, 1986), the five-component defini-
tion used in the Wyatt study (1985) will be described as follows:

Types of behavior. Sexual abuse required contacts of a sexual nature,
ranging from those involving nonphysical contact such as solicitations
to engage in sexual behavior and exhibitionism, to those involving body
contact such as fondling, frottage, intercourse, and oral sex.

Age of subject. Childhood sexual abuse experiences had to occur prior
to age 18, the age at which adult status is attained.

Age of perpetrator. An experience was defined as abuse if the perpe-
trator was 5 years older than the subject. If the age difference between
a subject and the perpetrator was less than 5 years, only situations that
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were not wanted by the subject and that involved some degree of coer-
cion were included (termed peer abuse). An example of such an expe-
rience was the rape of a 14-year-old female by a 16-year-old classmate.

Relationship of perpetrator to subject. Experiences could involve all types
of perpetrators: family members, acquaintances, or strangers.

Willingness of the subject to participate. Experiences were considered as
abuse depending on the perpetrator’s age and the willingness of the
victim to participate. If the victim was 12 or younger, experiences were
included if the perpetrator was older, even if she willingly participated,
the reason being that children do not understand what they are con-
senting to and are not really free to say no to an authority figure (Fin-
kelhor, 1984). If the victim was 13 to 17 years old, experiences were
considered abusive if the perpetrator was older and if the experiences
were unwanted. If the perpetrator was an age peer, regardless of the
age of the victim, the experiences had to be unwanted. Consensual,
exploratory sexual behaviors between minors were not included in the
definition of abuse.

Such a multifaceted definition differed from that of Finkelhor (1979) in
that the age range between the victim and perpetrator was not used as
a criterion for the exclusion of incidents. Whereas Russell (1983) ex-
amined only attempted or completed rapes of victims 14 to 17 years
old by nonfamily perpetrators, our definition included a range of sex-
ual behaviors with all perpetrators, regardless of their relationship to
the victim. Finally, in addition to including incidents involving the pro-
curement of children under age 14 only for “lewd or lascivious acts,”
as is specified in the California Penal Code 11165-11174 (pp. 512-513),
incidents involving these acts for children under age 18 are also in-
cluded.

The importance of defining sexual abuse is best illustrated by exam-
ining one of the first studies that reported prevalence figures for black
and white females. Kinsey and colleagues (1953) asked female subjects
if an adult male had ever approached them about sex or had sex with
them at or before 12 years of age. Obviously, the ages of the victim,
the perpetrator, and the type of abuse that occurred tended to limit the
definition, and subsequently the data obtained. Additionally, this was
the only question asked of subjects regarding what is now termed sex-
ual victimization. These experiences were termed “prepubertal sexual
experiences with an adult male” (Kinsey et al., 1953). Research has
since identified the number and type of questions asked as key to lim-
iting or enhancing the amount of information recalled by subjects, in
relation to a particular sex-related event (Peters, Wyatt, & Finkelhor,
1986; Wyatt & Peters, 1986a,b). These criticisms of the definition and
question structure notwithstanding, Kinsey and colleagues identified
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what was later known as one of the most troubling problems to child
mental health and well-being—sexual abuse. Kinsey et al. (1953) re-
ported that one in four women was sexually abused at or before age
12—a statistic that is still reported today, in spite of more recent prev-
alence rates.

Recently, the prevalence of child sexual abuse, or the proportion of
women reporting at least one incident of sexual abuse within a specific
time period (in this case, prior to puberty), in Kinsey’s sample of women
who were between the ages of 18 and 36 at the time they were inter-
viewed, was compared to that found in our sample (Wyatt, Peters, &
Guthrie, 1988a,b). In order to make a meaningful comparison, we mod-
ified our definition to fit Kinsey’s. The prevalence of prepubertal abuse
in the white women in Wyatt’s sample was 45% as compared to only
23% of Kinsey’s women. Likewise, there was a 10-point difference be-
tween the prevalence in Kinsey’s black sample (29%) as compared to
ours (39%). This difference might suggest an increase in abuse in the
sample most recently collected. However, when prevalence rates were
examined by successive age groups, no increasing trend was evident
for either ethnic group. Similarly, other studies have not found an in-
crease in the prevalence of child sexual abuse (Peters, Wyatt, & Finkel-
hor, 1986). These findings suggest that child sexual abuse that occurs
before age 13 with adult male perpetrators has been continuing at a
consistent rate for the past 33 years. And yet, the results do not fully
address the question of whether more child sexual abuse is occurring.
Because of the definition and question structure of Kinsey’s study, cases
of sexual abuse occurring when victims were between the ages of 13
and 17, as well as cases perpetrated by males younger than 18, were
deleted from the Wyatt-Kinsey comparisons. If we broaden the defi-
nition to include (1) the ages of victim and perpetrator, and (2) multi-
ple, behaviorally oriented questions that are asked of each subject, the
prevalence of child victimization increases in Wyatt’s study to 62% for
the sample, overall. Similar to the findings of the Kinsey-Wyatt com-
parisons, no ethnic difference was found (Wyatt, 1985). Until research-
ers consistently use the same definition of child sexual abuse in re-
search and samples with similar demographic characteristics in a variety
of regions across the United States, the question of whether child sex-
ual abuse is on the increase may be left unanswered.

In an attempt to examine the effect of child sexual abuse on sexual
functioning, several procedures were undertaken. First, the mean ages
of first coitus for both ethnic groups that occurred as a result of a rape
or an incestuous or clearly involuntary act of sexual abuse (for twenty
women) were deleted, and these women'’s age of consensual coitus was
substituted. Second, a series of analyses were conducted to examine
several aspects of women'’s abuse experiences and their adolescent sex-
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ual activity. We found that women who experienced at least one inci-
dent of contact sexual abuse (fondling, frottage, attempted or com-
pleted oral or vaginal intercourse) had consensual intercourse 15 months
earlier on the average than women in the nonabuse group (Wyatt, 1989b).
The mean age of first coitus was almost identical for both ethnic groups.
Third, ages of first abuse and first coitus were examined to establish a
temporal relationship between the two events. In 64% of cases for white
women and 69% for Afro-American women, all contact abuse incidents
occurred before the age of first coitus. In 65% of cases for white women
and 80% of cases for their Afro-American peers, all noncontact inci-
dents (exhibitionism or masturbators) occurred before first intercourse,
strongly suggesting that child sexual abuse, the behaviors learned from
it, and its psychological sequelae may influence the age of first coitus.

Women who experienced contact sexual abuse were also found to
begin necking and petting earlier than nonabused women, to have more
sexual partners between 13 and 17 years of age, and to have these
sexual relationships on a more short-term basis (Wyatt, 1989b). These
findings confirm results from other nonclinical studies regarding the
effects or patterns of sexual behavior among women with sexual abuse
histories (Behward & Densen-Gerber, 1975; Fromuth, 1983; Seidner &
Calhoun, 1984; Tsai, Feldman-Summers, & Edgar, 1978).

In summary, in only one case was there an ethnic difference in sex-
ual patterns. White women had significantly more adolescent sexual
partners and briefer relationships than their black peers. This finding
has also been confirmed in other studies (Belcastro, 1985; Elliott and
Morse, 1985).

In those women experiencing sexual abuse before the age of 18, the
abuse appeared to be more influential than ethnicity on their age at
first coitus and subsequent sexual activity.

Discussion

This chapter has reviewed sex research on African-American and white
adolescents (the two groups on which most studies have been con-
ducted), aspects of their sexual behavior, and some of the factors influ-
encing changes in research findings over the last 40 years.

One of the difficulties of reviewing previous research findings re-
garding adolescent sexuality is that the demographic characteristics of
samples have been so different that comparisons across studies have
not been useful. In these studies, one wonders why ethnicity was se-
lected as the variable for comparison, when actually the samples fre-
quently differed drastically on measures such as income or education
of the parents of origin and family structure. In some cases, even though
samples were representative of larger populations, their demographic
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incomparability only serves to confuse rather than to clarify differences
noted when ethnic comparisons are made.

For example, one issue that emerged from recent research is the di-
minishing difference between black and white adolescents in the age
of onset of coitus. Are ethnic differences truly diminishing? Perhaps
so, but because previous research has included samples that were so
discrepant, it is difficult to answer that question. We do find that re-
search conducted in the 1980s demonstrated fewer ethnic differences
in variables such as age of onset of coitus and the prevalence of child
sexual abuse, but such differences in the preferences and frequency of
sexual behavior appear to remain (Zelnik & Kantner, 1972).

Some of the findings regarding factors influencing adolescent sexual
activity may be limited by the manner in which variables are coded.
For example, family constellation is a very common variable in most
social science research. However, most research designs conceptualize
two-parent families as the optimum and most normative constellation.
However, alternative family constellations in black families, such as the
single-parent home, are becoming as predominant as two-parent
households (U.S. Bureau of the Census, 1980). Therefore, research on
the influence of single- and two-parent families needs to incorporate
variables that tap other aspects of extended-family involvement (Bil-
lingsley, 1968). In our study the consistent presence of the parent in
the home—regardless of whether there was one or two—as well as the
presence of two parents was found to delay first coitus.

In spite of methodological limitations of sex research, we can con-
clude from the evidence that adolescents are at risk for the early onset
of sexual behavior. It follows that the extension of the period of pre-
marital sexual activity is increasing the likelihood that an unplanned
pregnancy will occur. Black women are particularly at risk for un-
planned pregnancies, partly because they tend to marry later than whites,
or not at all (U.S. Bureau of the Census, 1980). Recent statistics also
indicate that the opportunity for marriage is based on the available pool
of men, which is smaller as women grow older (U.S. Bureau of the
Census, 1980). However, another significant component to this issue is
that marriage does not offer the same rewards to all segments of Amer-
ica. Indeed, rising unemployment among black males severely limits
their attractiveness as potential breadwinners in black families. Conse-
quently, as the premarital period extends, our society could be faced
with increasingly more adolescents and young adults who may not be
able to afford their children born out of marriage.

There are additional risks involved in regard to adolescent sexual
activity. Although age of onset of sex has received attention, we do not
know enough about preferences for sexual behaviors among the sex-
ually active. If adolescents who have multiple partners are at more risk
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for spreading sexually transmitted diseases, then the frequency of sex-
ual activity and its consequences needs to be incorporated into research
and into education about sexuality as well.

As we concentrate on adolescent sexual activity and its consequences
such as unplanned pregnancies and births out of marriage, we need to
continue to study the impact of child sexual abuse on initial and later
sexual patterns. The concepts of traumatic sexualization or altered per-
ceptions of and knowledge about sex, as well as feelings of powerless-
ness, described by Finkelhor and Browne (1985), capture some of the
dynamics of sexual abuse that may be found to influence the decision-
making and sexuality of the adolescents about which we are concerned
today.

Are we at a point in history where adolescent sexuality is inevitable?
It appears so. Can intercourse be prohibited? Fear of parental disap-
proval or of pregnancy is probably as common today as ever. How-
ever, curiosity or pressure to experience sex appear to be as strong a
motivator as fear is an inhibitor. Reasons for engaging in sex may differ
between ethnic groups, and this should be taken into considetation
when preparing educational information that is distributed to adoles-
cents who seek information about sexuality.

It appears that the period from 15 to 17 years of age carries the great-
est risk for the onset of early sexual activity, and particularly so for
black adolescents. However, variables such as low parental income seems
to increase that risk. Additionally, the likelihood of adolescents from
impoverished backgrounds becoming sexually active at early ages may
increase the risk of their continuing to live in poverty. This is an alarm-
ing trend, in light of today’s economy.

In conclusion, the occurrence of adolescent sexual behavior hasn’t
changed, but the age of onset has. We have begun to refine the con-
tributors to early onset and have found that ethnicity as a variable is
less significant than SES, the presence and consistency of parents in
the home, women'’s sexual abuse histories, and the age of onset of
sexual behaviors that precede intercourse. These findings also high-
light the value of educating children about the advantages of delaying
coitus and offering them a realistic appraisal of the consequences of
sexual activity. Adolescents are not likely to refrain from sex, but the
more their decision-making is based on their own desire for sex, the
more likely they may be to accept the responsibility that comes with
being sexually active.

Notes

1. The terms Afro-American, African-American, and black are used inter-
changeably in reference to the Wyatt study. They refer to women of African
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descent whose parentage also includes a variety of other ethnic and racial groups
found in America. White women were of Caucasian descent, whose parentage
included women of Jewish heritage as well. In other research cited, it is not
possible to determine whether these distinctions were made in classifying women
as black or white.

2. If the demographic characteristics of any woman who could not be con-
tacted (i.e., no answers) was estimated, the rate of refusal, including those
whose terminated phone contact, was 33%. However, the rate of refusal in-
creases to 45% if those 335 women are all considered to be refusals.
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The Impact of Sociocultural Influences
on Adolescent Sexual Development:
Further Considerations

John Bancroft

In the second part of the volume we have so far considered social fac-
tors from three different viewpoints. Mary Hotvedt provided us with
an anthropological, cross-cultural perspective; Jan Trost considered some
of the mechanisms by which social influences are mediated; and Gail
Wyatt gave us an example of evidence obtained in a careful study of
adult women reflecting on their adolescent experiences, in a specific
geographic area (Los Angeles), and with a particular emphasis on the
comparison of black and white California women. These are three
“windows” into the social background to adolescent sexual develop-
ment. Let me look further through these windows at certain points that
deserve added emphasis before moving on to consider and speculate
about some specific aspects of adolescent sexuality.

It is difficult to overemphasize the importance of the cross-cultural
view that Hotvedt provides us. It is all too easy to reach conclusions
and take policy decisions about adolescent behavior after focusing on
the relatively narrow range of adolescent experience that we find in
our own culture, with consequences that may actually be counterpro-
ductive.

There are important differences even between the geographically dis-
tinct cultures represented at this meeting—between, for example, Scan-
dinavia, Britain, and the United States. Wyatt has also pointed out dif-
ferences between ethnic groups living within the same geographic area
while at the same time reminding us how easy it is, with methodolog-
ical inadequadies, to confuse cultural and socioeconomic influences. The
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United States in particular is a rich and relatively recent mixture of
different cultures, subcultures, and religions. Europe provides another
rich mixture, though with a much longer history and hence more time
for social integration. There are exceptions of course. The Asian com-
munity in Britain is of relatively recent origin and has embedded within
British society several cultures that contrast considerably with the in-
digenous British model.

Hotvedt, in her use of cultural materialism, takes us back to prein-
dustrial societies to consider the basic elements of social systems and
how they relate to specific aspects of the human sexual experience,
such as the pattern of male—female relationships. She touches briefly
and tantalizingly on more recent European and American evidence.

Such evidence is of three types. There is the social anthropology of
preindustrial societies, most of which are now social systems of the
past, having been reshaped by their contact with Western culture and
religion. A second type of evidence is the social history of the last few
hundred years of European and American society. In the past, histori-
ans have tended to concentrate on the “high and mighty,” so that fac-
tors influencing the lives of ordinary people have been somewhat ne-
glected. Modern social history is attempting to redress the balance with
fascinating and at times seductive accounts such as those of Shorter
(1975), Stone (1979), or Gillis (1985), covering in particular the period
from the mid-seventeenth to the mid-nineteenth centuries. Finally, there
is the comparative evidence of recent years, with some studies show-
ing us change over a relatively short period of time within the same
culture, such as those of Zelnik & Kantner (1977) in the United States,
and of Schmidt and colleagues in West Germany (Schmidt & Sigusch,
1972; Clement, Schmidt, & Kurse, 1984). There have also been some
recent comparisons across cultures, and a particularly valuable example
is presented by Jacqueline Forrest in Chapter 14 of this volume. Re-
cently at the International Academy of Sex Research we heard a fasci-
nating attempt to compare and contrast teenage sexuality in East and
West Germany (Starke & Clement, 1987).

All three types of evidence confront us with the rich variety of ado-
lescent sexuality. We see the contrasting patterns in different types of
preindustrial society, dependent on such factors as the main method
of food production, the importance of inherited wealth, and the level
of segregation and stratification of males and females. We also find, in
the accounts of social historians, evidence of major changes in teenage
behavior in Europe, most strikingly around the early stages of the in-
dustrial revolution. And, as if the whole social process is accelerating,
our recent epidemiological studies show dramatic changes within pe-
riods of time as short as 25 years, with the earlier contrasts between
male and female sexuality and the ““double standard” of sexual moral-
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ity beginning to lessen. Such short-term changes are powerful indica-
tors of the crucial significance of social factors, although biological fac-
tors can contribute dramatically, as with the advent of effective steroidal
contraception. The analysis of Forrest (Chapter 14) illustrates the im-
portance of socioeconomic factors in modern societies.

We are left, however, with a need to link together these three sources
of evidence—a task of considerable magnitude. How does the evolving
European picture of the seventeenth, eighteenth, and nineteenth cen-
turies relate to the patterns of preindustrial societies that Hotvedt de-
scribed for us? What is the origin of the apparent difference between
the northern European and Mediterranean patterns of adolescent sex-
uality (Bancroft, 1989)? In the north the emphasis in the past has been
on fertility and a relatively equal status of male and female in the sex-
ual relationship, and less on the double standard. The Mediterranean
pattern, with its view of the female as property of the male, handed
on from father to husband, places emphasis on the maintenance of
virginity of the unmarried female. It is interesting to speculate to what
extent the spread of Christianity through Europe led to a wider dissem-
ination of the Mediterranean model, with northern Europe rebelling in
some respects at the Reformation. How much does the religion follow
the social system, or vice versa? We do now see a striking contrast
between northern European and Mediterranean countries; was this the
case in the eighteenth and nineteenth centuries? We see the double
standard of sexual morality, which is so crucially important to adoles-
cent sexuality, and which some historians have attributed to the indus-
trial revolution (Schmidt, 1977), receding earlier in northern Europe than
in Mediterranean countries where the “machismo” male is still very
much in evidence and the women’s movement has a larger struggle on
its hands.

A Theoretical Model of Sexual Development

Against this background of social influence, let me consider some as-
pects of adolescent sexual development in closer detail. A model of
sexual development that seems helpful involves “strands” and “stages”
of development (for more details, see Bancroft, 1989). There are three
principal strands, relating to (i) gender identity, (ii) sexual response,
and (iii) the capacity for intimate dyadic relationships. These strands
develop in parallel during childhood, relatively independent of each
other. But, during adolescence they start to integrate to form the begin-
ning of our sexual adult. Early and late adolescence are two stages of
the developmental process that concern us at this meeting, but impor-
tant stages occur later in life also, at such times as the formation of the
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stable pair preceding marriage, at the onset of parenting, with parent-
ing of adolescents, the effects of aging, and so on.

In this developmental system, sexual preference or orientation is an
aspect of sexual identity that typically begins to organize during early
adolescence. That is not to say that early childhood experiences are
unimportant, but that the child enters adolescence with the ingredients
for sexual orientation rather than a sexual orientation per se. The in-
gredients are principally the three strands already described. The de-
velopment of each individual strand will subsequently influence the
form the orientation takes. This is a view of sexual development akin
to Erikson’s model of developmental stages, which sees the child en-
tering adolescence with certain relevant skills such as the capacity for
intimacy and trust, which are highly relevant to adolescent sexuality
but have to be incorporated into the unfolding sexual identity. It con-
trasts with the Freudian view, which assumes early organization of sexual
orientation even if that orientation remains latent, or with the view of
John Money who sees the organization of “love maps” or templates of
sexual preference laid down within the first 8 years of childhood.

The Importance of Gender Identity for Adolescent
Sexuality

The development of gender identity, both during childhood and ado-
lescence, thus assumes considerable importance in our developmental
model. Gender identity is for most individuals well organized by the
end of childhood; the prepubescent child often feels quite secure in his
or her role as boy or girl. Then adolescence throws this stable state into
temporary confusion. Many of the previous criteria of successful mas-
culinity or femininity no longer apply. Physical changes occur over which
the adolescent has absolutely no control and with no idea when or how
they will end. Self-confidence becomes vulnerable and the position in
the peer group uncertain. Masculinity and femininity have to be rene-
gotiated in adolescent terms; a significant portion of those terms con-
cerns sexuality, which previously had little relevance to gender. Thus,
in early adolescence, sexual behavior serves an important function in
the reorganization of gender identity for both boys and girls. Hence,
the sociocultural factors that provide the “social scripts” for masculin-
ity and femininity—exemplified in the double standard of sexual mo-
rality—are of fundamental importance to our subject. Trost (Chapter
10) contrasts the influence of the family with that of the peer group. In
terms of gender identity, these two influences are often concordant,
reinforcing each other.
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Adolescence as Separation and Transition

A further aspect of adolescence that has a powerful bearing on adoles-
cent sexuality is its function of separating the child from dependence
on the parents—the “rite of passage” from childhood to adulthood.

Hotvedt reminds us how in many societies this process is institution-
alized in the form of ritual. (It is interesting how often these puberty
rituals seem to reinforce gender role differences.) The implication of
such a system is that the transition between roles can be achieved within
a relatively short time. The young male after his initiation ritual may
still have a lot to learn, but he is expected to take on, almost overnight,
a new responsibility that goes with the adult role. In modern society
we assume that our young people require a much longer period of
transition to prepare them for the complexities and demands of mod-
ern life, although paradoxically modern adolescents may have to con-
tend with earlier reproductive maturation and the associated effects of
sex hormones on their emotions and behavior.

This brings us to another crucial issue: parental responsibility. Al-
though the anthropological evidence may be incomplete on this point,
the puberty ritual of a preindustrial society implies that the community
takes over, or at least shares responsibility. Hotvedt tells us that in
most societies, sexual guidance of the adolescent is clearly not pro-
vided by the parents but by others in the community. She describes
various models of which the “dormitories” are particularly striking. One
model, the Sambian dormitory, is designed for the male as a single-sex
system in which younger boys learn from older adolescents and young
adults. (On reading this, I could not avoid a‘comparison with the En-
glish boarding school of my own childhood and adolescence, an expe-
rience that undoubtedly reduced if not eliminated any likelihood of sex
education from my parents, while exposing me to a male peer group
culture, which did not prepare me well for my sexual career.) The other
model she describes, the Mundo ghotul, provides a mixed-sex peer group,
which sounds rather more appealing.

Contrast such systems with the modern North American and to a
lesser extent, European patterns. Hyman Rodman (Chapter 15) brings
the issue of parental responsibility for the adolescent into sharp focus,
pointing out the prevailing tendency to delay handing over individual
responsibility rather than grant it prematurely. Why is our culture ap-
parently so different in this respect? Is it because the complexities of
modern industrial society lead to a degree of anomie in which parents
feel little identification with their community and hence are unwilling
to hand over the welfare of their adolescent offspring to that commu-
nity? The tendency for some parents, who can afford it, to send their
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children to boarding schools that promote (or at least are thought to)
values with which they can identify is at least consistent with such an
explanation. Or is it that in our society, parents have come to rely for
their own self-esteem increasingly on the achievements of their chil-
dren, so that their own future well-being and status in society as well
as that of their children is put at risk during the hazardous phase of
adolescent experimentation?

But there is a further important dimension to take into account. Where
adolescent sexuality is concerned it is not simply a matter of relaxing
parental responsibility. There is also the sexuality of the parent—child
relationship to consider. For the prepubertal child this is less of a prob-
lem and the parents provide the most natural and appropriate source
of guidance on sexual matters. But with the adolescent, sexual tension
develops between parent and child. The girl’s unfolding sexuality al-
ters her perception of her father, the first man in her life, while at the
same time altering the balance of power between the girl and her mother.
For the boy, tension also develops though perhaps differing in impor-
tant ways. The relationship between mother and son has been intimate
from infancy, whereas between father and daughter there has always
been, by comparison, a distance that enhances the sexuality of that
relationship. These changes, together with the physical changes in the
adolescent, produce sexual repercussions in the parents. While we rely
on the incest taboo to contain these tensions, in the majority of cases
successfully, the dramatic increase in awareness of intrafamily child
sexual abuse confronts us with the limitations of this control system.
Comparison with those social systems in which the sexually emerging
child is separated to a considerable extent from the parents is thus of
considerable interest.

This issue is of central importance to our vital debate on sex educa-
tion, and the conflict of opinion between those who advocate sex edu-
cation outside the home and those who insist that the family is the
appropriate educator (in spite of mounting evidence that the large ma-
jority of parents are unable to provide effective guidance on sexual
matters to their adolescent children: see, for example, Roberts, Kline,
& Gagnon, 1978). I personally hold the view that, whereas the parent
is the best person to guide the child on sexual matters and sexual mo-
rality prior to puberty, after puberty the parent has good reason for not
being the main guide. Therefore, our teenagers need and deserve ac-
cess to other responsible adults with whom they can discuss their sex-
ual concerns and uncertainties.

What may well happen, when parents persist in their attempts to
hold the reins of their children’s development, is that sexuality be-
comes a “separation issue” (as drugs have become)—a medium by which
the teenager asserts his or her independence. In such circumstances
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influences from the teenage peer group and the family, as Trost points
out in Chapter 10, are in conflict. According to this analysis, the caring
parent needs a community structure of adults who can be trusted to be
responsible, if not necessarily sharing all the parents’ values, and a
confidence that worthwhile moral values have been instilled prior to
adolescence and will see them through this risky but vital stage of de-
velopment.

Sexual Orientation

As mentioned earlier, there are differing views about the timing of de-
velopment of sexual orientation. In my view, adolescence is of crucial
importance in this respect. In the previous Kinsey symposium (Ban-
croft, 1990), I discussed the possible role of biological factors in the
determination of sexual orientation, and put forward the view that if
biological factors are important they are probably mediated via their
effects on gender identity development, rather than on sexual orienta-
tion per se. Adolescence is perhaps the time when social factors are of
particular importance to sexual orientation.

The development of sexual orientation can be described as a three-
stage process: the prelabeling, self-labeling, and social labeling stages
(Bancroft, 1989). In the prelabeling stage the child’s behavior is subject
principally to the effects of social learning, that is, the reinforcing ef-
fects on behavior of its consequences. In the self-labeling stage, typi-
cally during early adolescence, cognitive learning holds sway and the
individual starts to categorize himself or herself according to the labels
(or “’scripts”) that the social group provides. The adolescent privately
compares his or her own responses and feelings with those prescribed
in the scripts. It is in relation to this stage that consideration of cross-
cultural evidence is of particular importance, as the “social scripts” rel-
evant to sexual orientation do vary from one culture to another. One
of the most dramatic examples comes from Herdt (1981), in his ethnog-
raphy of the Sambian people, referred to in Hotvedt's chapter. In that
New Guinea society, which is highly sexually segregated, the young
male is provided with a social script of homosexual oral sex as a method
of establishing and reinforcing masculinity in preparation for, not a
homosexual, but a heterosexual life-style.

As usual there are problems in making connections, in terms of so-
cial evolution, between a primitive society of that kind and the complex
industrial society of, say, the United States. There is also the confound-
ing effect of the modern gay movement, which has no counterpart in
primitive social systems. However, we can at least recognize social scripts
in most modern industrial societies that polarize sexual orientation into
either heterosexual or homosexual; you are either one thing or the other.
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If the sexually unfolding adolescent finds evidence of homosexual in-
terest in himself or herself then, according to such scripts, this places
a bar on heterosexuality, or at least undermines confidence in one’s
capacity for coping with a heterosexual life-style. The polarizing effect
of this dichotomous view of sexual orientation (something that Kinsey
tried to counter with his scale) on the self-labeling stage of adolescent
development is potentially profound.

How the adolescent reacts in the self-labeling stage depends on
whether there is confidence and conformity in one’s gender identity,
whether there is the capacity for coping with intimacy, whether the
development of sexual desire has been earlier or later in relation to
one’s peer group.

This view of sexual development requires us to consider an intrigu-
ing sex difference. There is consistent evidence that homosexual behav-
ior is more common among males, and it is possible that there are
differences between the two sexes in the determinants of sexual orien-
tation, at least in terms of emphasis. Richard Udry (Chapter 5) presents
compelling evidence that the sexual behavior of the boy in early ado-
lescence is predominantly influenced by androgens, whereas with girls
at the same stage of pubertal development social factors have a more
predictable influence on sexual behavior. Yet, paradoxically, it would
seem that the polarizing effect of social scripts on sexual orientation,
described above, is more powerful in the male than in the female, as if
the greater, or at least more predictable biological drive behind the sex-
uality of the young male requires more powerful or more systematic
social mechanisms to control or direct it. In the studies of heterosexual
teenage behavior of West Germans, carried out by Schmidt and col-
leagues (Clement, Schmidt, & Kurse, 1984), they have found a narrow-
ing of the gap between male and female behavior, with the sexuality
of girls becoming more like that of the boys over a period of about 25
years. There is perhaps greater acceptance of bisexuality within the so-
cial scripts of girls, or at least of physical affection and intimacy with
other females. In recent years, as we learned in the last Kinsey sym-
posium (McWhirter, Sanders, & Reinisch, 1990), bisexuality has been
becoming more acceptable and frequent in both men and women. Is it
possible that as a result of changing social influences we are seeing a
narrowing of the differences between males and females in this respect
also, but this time with the male becoming more like the female?

Fertility and Adolescent Sexuality

In conclusion, a comment is in order about the role of fertility in deter-
mining adolescent sexuality; this issue is addressed more fully in the
chapters by Hofferth and Forrest (Chapters 13, 14). I have already re-
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ferred to the apparent difference between the north European and
Mediterranean patterns of premarital sexuality, with the latter placing
greater emphasis on virginity and the former on fertility. The explana-
tion for this apparent social difference remains obscure, but the north
European pattern at least hints at a basic need of the sexually unfolding
female to demonstrate her fertility. The interaction between such a ten-
dency and the prevailing social influences on adolescent sexual expres-
sion could be of crucial importance. In a society or subculture that pro-
vides the adolescent female with alternative roles to motherhood as a
source of self-esteem, the urge to be fertile may be less important. But
when unemployment prevails or the traditional “mothering” stereo-
type of femininity is strongly reinforced, then this urge may be an im-
portant influence on adolescent female sexual behavior and should be
taken into account when trying to understand the contraceptive risk-
taking of many adolescent girls.

In focusing on social issues, 1 have allowed this discussion to be
speculative. But, while we strive to understand the complex effects of
social processes on adolescent sexuality, we should not lose sight of
the underlying biological mechanisms. It is in attempting to under-
stand the interaction of the two, biological and social, that we are most
likely to throw light on this important aspect of adolescence.
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Trends in Adolescent Sexual Activity,
Contraception, and Pregnancy in the
United States

Sandra L. Hofferth

Premarital sex among teenagers is a major issue in the United States
today. Although this has been primarily due to concern over unwanted
pregnancy, it has also taken on an increased importance since the spread
of herpes, which is not curable, and the acquired immune deficiency
syndrome (AIDS), which is fatal. Highly personal sexual attitudes and
practices have come under increased public scrutiny in the past 5 or 6
years. Given the documented negative consequences for teens of bear-
ing children too early, and the increased risk of contracting incurable
sexually transmitted diseases (STDs), it is of the utmost urgency to have
up-to-date information on the sexual beliefs, values, and behavior of
individuals, the trends in these behaviors, and their causes in order to
better understand the population at risk. Although major changes in
sexual attitudes and practices have taken place over the past several
decades, there is very little understanding of what has led to these
changes; therefore, we have very little understanding of the individual
or social factors that might lead to a reversal of such a trend. Even
though there is very little research evidence on which to base them, a
number of programs have been established with the goal of delaying
the initiation of sexual intercourse until either the later teenage years
or marriage. Adequate evaluation of such programs will be very im-
portant.

However, given that a large proportion of the teenage population is
sexually active, and that there are proven methods to avoid pregnancy
and STDs, it is also important to have a better understanding of trends
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in contraceptive use, the extent to which contraceptive use could be
improved, and ways to do so. Thus it is important to identify factors
associated with increased use of effective contraception, both to pre-
vent pregnancy and to reduce the exposure to STDs.

The first goal of this chapter is to describe and evaluate what we
know about trends in sexual activity among teenagers and about sexual
attitudes and practices.’ The second goal is to describe trends in ado-
lescent reproduction—pregnancy and birth. The third goal is to de-
scribe contraceptive practice among teens, particularly whether it has
been improving.

Scope of the Problem

There is an increasing gap between the age at which young women
become sexually mature and the age at which they first marry. The
mean age at menarche declined about 1 year between the beginning of
this century and the late 1970s, from about 13.6 years for whites and
13.1 for blacks to about 12.7 years for whites and 12.5 for blacks
(MacMahon, 1973).2 Marital behavior changed even more. Between the
1950s and the late 1970s, the mean age of young white women at first
marriage rose from 21.4 to 23.0 (Espenshade, 1983). The mean age of
black women at first marriage rose from 21.9 to 26.1 over the same
period (Espenshade, 1983). This means that the length of time between
average reproductive maturity and average age at first marriage is about
11 years for white women and about 14 years for black women.

The data for teenage women show the same trends. Whereas 60% of
female teens in 1960 were still single at age 19, in 1985 this figure had
increased to 83% (U.S. Bureau of the Census, 1986). Blacks are even
more likely than whites to remain single throughout their teenage years.
By ages 18-19, 97% of black and 85% of white female teenagers were
still single in 1985. Although it is true that in the recent past teenagers
were less likely to be sexually active prior to marriage, white teenagers
were also more likely than they are today to be married by the end of
their teenage years. A larger proportion of teen sexual activity was marital
sexual activity. Is it realistic to expect young people to remain celibate
for this increasingly long period of their lives? In fact, the majority do
not.

Trends in Sexual Experience

Data from three surveys of youth during the 1970s collected by Kantner
and Zelnik (Zelnik & Kantner, 1980, Table 1) show a substantial in-
crease between 1971 and 1979 in the proportion of never-married met-
ropolitan women aged 15-19 who ever had sexual intercourse, from
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27.6% in 1971 to 39.2% in 1976, and to 46% in 1979, a relative increase
of 67% over the period. Questions about age at first sexual experience?
were again asked of teens in 1982 in Cycle III of the National Survey
of Family Growth (NSFG). According to these data, the proportion of
sexually experienced never-married teen women in metropolitan areas
apparently declined between 1979 and 1982 from 46.0 to 42.2% for
women of all races, although the decline was not statistically significant
(unpublished tabulations from the 1982 NSFG). Although the percent-
age who were sexually experienced declined by only 2 percentage points
among whites, from 42.3 to 40.3%, for blacks the percentage who were
sexually experienced declined from 64.8 to 52.9%, a decline of almost
12 percentage points, which is statistically significant. Thus the data
suggest that for white teenagers sexual experience increased during the
1970s but leveled off at a new higher level between 1979 and 1982. For
black teenagers, in contrast, it apparently rose during the early 1970s,
leveled off between 1976 and 1979, and declined between 1979 and
1982.

In a recent paper, Hofferth, Kahn, and Baldwin (1986) calculated
cohort-specific estimates of cumulative sexual experience using NSFG
data. The results show that the proportion of sexually experienced white
and black teenage women did increase among those born during the
1950s, who came of age during the late 1960s and early 1970s (Table
13-1). This increase was larger for whites than for blacks, since the
levels of premarital sexual experience among blacks were very high
even for cohorts born as early as 1938.

Has there been a recent decline in sexual experience? The results of
both analyses on the NSFG show that among both whites and blacks,
teenage girls continue to become sexually experienced at younger and
younger ages, and any leveling off or decline in the probability of ini-
tiating sexual activity is limited to 18- and 19-year-olds. The results of
a multivariate analysis that estimated the probabilities of first premari-
tal sexual intercourse by age and birth cohort, controlling for the effects
of mother’s education, Catholic background, age at menarche, and
whether the girl lived with both parents at age 14, support these con-
clusions.

Table 13-1 also divides sexual experience into premarital and marital
experience. Except for cohorts born during the 1940s, black marital ex-
perience among teenage women has been small. Almost all black teen
sexual experience is and has been premarital. For white teens, the table
shows that a much larger proportion of teen sexual experience, espe-
cially between ages 17 and 19 (by age 20) was marital. Among cohorts
born in 1938-40, two of five nonvirgins first experienced sex within
marriage, compared with the birth cohort of 195658 in which one of
eight nonvirgins experienced first sexual intercourse within marriage.
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Table 13-1
Percentage of Women Sexually Active by Exact Ages 14, 17, and 20 by Race,
Marital Status at First Intercourse, and Birth Cohort

AGE AND BIRTH COHORT

MARITAL

STATUS 1938-40 1944-46 1950-52 1956-58 1962-64
White
Age 14

Premarital® 1.3 0.6 0.5 3.0 3.4
Age 17

Premarital 10.2 10.7 11.2 25.7 34.8

Marital 2.2 4.6 2.0 0.5 0.6

Both 124 15.3 13.2 26.1 35.4
Age 20

Premarital 33.3 37.0 52.5 64.9 N.Ab

Marital 24.5 22.6 13.7 9.5 N.A.

Both 57.8 59.6 66.2 74.4 N.A.
BLACK

Age 14

Premarital® 8.5 8.0 5.5 7.6 7.9
Age 17

Premarital 42.7 33.9 34.0 44.5 57.3

Marital 0.8 3.8 0.2 0.5 0.0

Both 43.5 37.7 34.2 45.0 57.3
Age 20

Premarital 81.7 73.9 83.1 88.8 N.A.

Marital 1.8 6.9 2.8 2.0 N.A.

Both 83.5 80.8 85.9 90.0 N.A.

Source: National Survey of Family Growth, 1982,
2 All sexual activity by 14 was premarital.
PNot applicable.

If both marital and premarital sexual experience are included, the pro-
portion who first had intercourse as a teenager increased 50% between
the cohorts born in 1938-40 and 195658, from 57.8% to 74.4%. In con-
trast, there was a 100% increase in premarital experience. Only about
one third of those born in 1938—40 admitted to premarital experience,
compared with almost two thirds of those born in 1956-58.

Onetime Intercourse as an Indicator of Sexual Activity

One major question is the extent to which having had sexual inter-
course once is a good measure of the beginning of a “sexual career.”
Apparently it is. In 1976 about 15% of sexually experienced never-married
women had had intercourse only once (Table 13-2). In 1982 only 6.5
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Table 13-2
Percentage of Sexually Experienced Never-Married Women Ages 15-19 Who
Had Intercourse Only Once, by Age and Race, United States, 1976 and 1982

1976 1982

AGE All White Black All White Black

15-19 14.8 14.3 12.7 6.5 7.4 3.7
(789) (379) (410) (764) (430) (316)

15-17 19.9 18.4 18.4 9.3 11.0 5.2
(423) (206) (217) (294) (145) (142)

18-19 8.6 9.3 6.2 4.5 5.1 2.5
(366) (173) (193) (470) (285) (174)

Note: Percentages based on weighted data. Numbers in parentheses represent
actual (unweighted) sample size numbers in each age and race group.
Sources: Zelnik and Kantner (1977); National Survey of Family Growth, 1982,

percent of never-married teenagers who ever had intercourse said they
had had it only once (Table 13-2). Of course, this figure varies by age
and race, with whites twice as likely as blacks to say that they had
intercourse only once. And, not surprisingly, twice as many teens aged
15-17 as teens aged 18 to 19 have had intercourse only once. Two fifths
of all sexually experienced never-married teenage women had their
second intercourse within 1 month of the first, 44.6% of whites and
29.1% of blacks (Table 13-3). Although black teens were slightly less

Table 13-3
Timing of Second Intercourse Relative to First Intercourse Among Never-
Married Sexually Experienced Women Aged 15-19, by Race, 1982

TIMING OF RACE
SECOND

INTERCOURSE All White Black
Within 1 month (%) 41.1 4.6 29.1
1-3 Months (%) 240 21.7 34.1
4-6 Months (%) 12.5 11.1 16.1
7-12 Months (%) 6.5 7.0 55
> 12 Months (%) 6.6 5.7 7.0
No Second Time (%) 6.4 7.4 3.7
DK, NA (%) 2.0 2.5 4.4
Total (%) 100.0 100.0 100.0
n (Unweighted) 764 430 316

Source: National Survey of Family Growth, 1982,
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likely than white teens to have second intercourse within 1 month of
the first, they were more likely than whites to have their second inter-
course experience within 1-3 months of the first. Thus they soon caught
up. By 3 months after first intercourse, fully two thirds of both whites
and blacks had experienced second intercourse.

Frequency of Sexual Intercourse

Having ever had sex does not mean that a young woman is currently
sexually active, that is, that she has had sex recently. Data from 1971,
1976, and 1979 (Zelnik, 1983, Table 2-7) show that about two in five
did not have intercourse during the past month, and that in this re-
spect there was little change between 1971 and 1979. There was appar-
ently a small increase in the proportion of teen women who had had
intercourse six or more times in the past month. This is due to a greater
change in the behavior of white teens than that of black teens. While
black teens were more likely ever to have had sexual intercourse than
white teens, blacks had intercourse less frequently. In 1979 a larger
proportion of blacks than whites had ever had intercourse, but a smaller
proportion of those who had had intercourse had it six or more times
in the past 4 weeks (Zelnik, 1983, Table 2-4).

Table 13-4 shows the frequency of sexual intercourse among unmar-
ried women aged 15 to 24 who had ever had intercourse, from the 1982
NSFG. The question is not identical to that asked in 1971, 1976, and
1979, so the answers cannot be compared. This is because in 1982 the
frequency of intercourse was obtained relative to the past 3 months,
not the past 4 weeks.

In 1982, of those teenagers who had ever had sex, 18% had not had
sex in the past 3 months, 16% had it only once a month, 25% two to
three times a month, 21% once a week, 16% more than twice a week,
and only 3% daily. Sex was more frequent among the 18- to 19-year-
olds than either the 15- to 17-year-olds or the 20- to 24-year-olds.

Comparing blacks and whites, white teenagers are less likely to have
had intercourse in the last 3 months, but they are more likely to have
had sex once a week or more. This is consistent with the results from
the earlier studies mentioned before.

Other Aspects of Sexual Relationships Among Teenagers

Given increased concern about the risk of pregnancy and STDs among
teenagers, it is unfortunate that we really know very little about sexual
attitudes and practices of teenagers. In particular, the number of part-
ners the young woman or man has had affects the risk of exposure to
an STD. The relationship with the partner has been found to be one of
the most important factors affecting effective contraceptive use, and is
therefore critical for estimating pregnancy risk. The last national survey
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Table 13-4
Percentage Frequency of Sexual Intercourse Among Never-Married Females
Aged 15 to 24 Who Ever Had Intercourse, by Race and Age, 1982

AGE

FREQUENCY OF INTERCOURSE 15-17 18-19 15-19 20-24
ALL RACES
No Intercourse in Past 3 Months (%) 18.3 17.9 18.1 24.3
Once a Month (%) 20.7 13.5 16.4 14.2
Two to Three Times a Month (%) 27.9 23.0 25.0 22.3
Once a Week (%) 21.4 20.6 20.9 18.5
More than Twice a Week (%) 9.8 20.7 16.3 19.3
Daily (%) 1.9 4.3 3.3 14
Total Ever Having Intercourse (%) 100.0 100.0 100.0 100.0
n (Unweighted) 295 473 768 626
WHITE
No Intercourse in Past 3 Months (%) 21.0 20.5 20.7 27.8
Once a Month (%) 14.5 11.1 12.4 14.5
Two or Three Times a Month (%) 29.2 20.8 24.1 20.5
Once a Week (%) 23.2 20.7 21.6 17.0
More than Twice per Week (%) 10.8 22.0 17.6 19.3
Daily (%) 1.3 4.9 3.6 0.9
Total Ever Having Intercourse (%) 100.0 100.0 100.0 100.0
n (Unweighted) 146 175 321 367
BLack
No Intercourse in Past 3 Months (%) 11.8 7.5 9.5 15.0
Once a Month (%) 39.5 23.0 30.8 12.6
Two to Three Times a Month (%) 24.9 29.4 27.2 29.8
Once a Week (%) 13.3 21.0 17.4 21.3
More than Twice per Week (%) 7.2 16.9 12.3 18.8
Daily (%) 3.3 2.2 2.7 2.5
Total Ever Having Intercourse (%) 100.0 100.0 100.0 100.0
n (Unweighted) 146 291 437 250

Source: National Survey of Family Growth, 1982.

that obtained information about the number of sexual partners and the
relationship with those partners took place in 1979. There may have
been substantial changes in the number and relationship with sexual
partners since then.

In 1979 among sexually experienced females 15-19 years of age, about
half of whites and two fifths of blacks had only had one sexual partner,
and 9% of whites and 5% percent of blacks had had six or more pre-
marital sexual partners (Zelnik, 1983, Table 2-6). This represents a drop
since 1971 in the number with only one partner, an increase in the
proportion with two to three partners, but little change in the propor-
tion with a large number of premarital partners.
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Data, again from 1979, show substantial differences in the relation-
ship with first partner by sex (Zelnik & Shah, 1983; Table 2). Among
women, about half were engaged or going steady with their first sexual
partner; among men, two fifths of white men and only one fifth of
black men were engaged or going steady. Two of five white men and
three of five black men said that they were just friends with the first
partner or that they had recently met. This varies by age, with those
who had first intercourse under 15 years of age much more likely than
those older at first intercourse to have been friends with or only re-
cently met their first partner (Zelnik & Shah, 1983, Table 3).

Finally, first intercourse usually takes place in the home of one of
the teens, with the home of a relative or friend being the next most
frequent location. Comparing blacks and whites, the proportion taking
place in a home is about the same. Blacks are much more likely than
whites to have first intercourse in a motel or hotel, while whites are
more likely than blacks to have it in a car or other (unspecified) location
(Zelnik, 1983, Table 2-3).

Trends in Pregnancy and Births

The aging of the baby boom cohorts meant that during the mid-1970s
there were 60% more teens than the decade before: ten million teen-
aged women (Table 13-5). The large number of teens meant a large
number of births, almost 600,000 per year. However, even during this
period the number of births to teens declined. As a result the birthrates
to teens also declined over the period. However, the birthrates to women
aged 20-24 and older declined even faster, so the proportion of births
to teens actually increased during the 1970s, declining once again in
the 1980s.

Although abortion rates rose following legalization in the early 1970s,
explaining much of the drop in birthrates, in the 1980s abortion rates
have leveled off.

Why then has teen childbearing been considered such a problem?
First of all, the decline in birthrates has been primarily among older
teens. Birthrates among older teens have declined substantially since
their high in the late 1950s; birthrates among younger teens, after first
increasing, have not declined as much from their high over the same
period (Baldwin, 1986). Second, over this period marriage rates de-
clined dramatically. As women delay marriage, fewer and fewer chil-
dren are born to married teens. As a result, while overall birthrates
have declined, out-of-wedlock rates have been rising for whites. Al-
though they have been falling for blacks, the overall levels are much
higher for blacks. The proportion of teen births that occur out of wed-
lock has increased sharply (39% of whites and 89% of black teen births)
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Table 13-5
Reproductive Behavior: United States Women Aged 15-19, 1970-84
REPRODUCTIVE YeAR
BEHAVIOR 1970 1975 1980 1984
Total Births 3,731,000 3,144,000 3,612,258 3,669,141
Births at Ages 15-19 644,708 582,238 552,161 469,682
Abortions 59,985 326,780 444,780 410,176
Miscarriages 134,940 149,126 154,910 134,954
Pregnancies 839,633 1,058,144 1,151,851 1,014,812
Total Women Aged 15-19 9,517,000 10,468,000 10,381,000 9,219,000
Never Married (%) 88.8 90.7 91.1 93.4
Total Never Married 8,451,096 9,494,476 9,457,091 8,610,546
Single, Sexually Active (%) 25.0 34.0 40.0 43.0
Total Single, Sexually Active 2,112,774 3,228,122 3,782,836 3,702,535
Total Ever Married 1,065,904 973,524 923,909 608,454
Total Sexually Active 3,178,678 4,201,646 4,706,745 4,310,989
Pregnancy Rate 88 101 111 110
Pregnancy Rate/Sexually Active 264 252 245 235
Birthrate 68 56 53 51
BirthratelSexually Active 203 139 117 109
Abortion Rate 6 31 43 4
Abortion Rate/Sexually Active 19 78 94 95
Abortions/Pregnancies 71 309 386 404
Abortions/Abortions + Births 85 359 446 466
Abortions/Births 93 561 806 873

Note: Rate and ratios are per 1000.

(National Center for Health Statistics, 1986). (Out-of-wedlock birthrates
have also climbed for women 20-24 years old, suggesting that this is
not just a teen phenomenon.) Most of these pregnancies were unin-
tended, and certainly such young women are prepared neither psycho-
logically nor socioeconomically to raise children.

We have discussed the age at first marriage and the age at menarche.
What has been happening to the age at first birth? The proportion of
women who have a first birth by age 20 among both whites and blacks
has been declining since the cohort born in 1940-44. Blacks still have a
much more rapid pace of childbearing than whites, with about 41% of
those born in 1955-59 having a first birth by age 20, compared to 19%
for whites. How do age at first marriage and at first birth compare? For
whites, age at first marriage is slightly lower than age at first birth. For
blacks, the reverse is true; median age at first birth is lower than age
at first marriage by several years (U.S. Bureau of the Census, 1984,

1985, 1986).
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What is the trend in pregnancies among teens? Table 13-5 shows the
calculations of pregnancy rates for teens from 1970 to 1984. The preg-
nancy rate for women aged 15-19 rose from 99 per 1000 in 1974 to 108
per thousand in 1984, an increase of 9%. However, we have shown
that there were substantial increases in the sexually active population
during that time. If only those women are included in the denominator
who are sexually active, the pregnancy rate over the period falls from
253 in 1974 to 231 in 1984, a drop of 8.7%.

What is the reason for the decline in pregnancies per 1000 sexually
active women? Has contraceptive use improved?

Trends in Contraceptive Use

Recent data suggest that contraceptive use at first intercourse has been
improving. The proportion of teenage girls who say that they never
used contraception declined from 35.5% in 1976 to 26.6% in 1979 and
to 14.6% in 1982 (Zelnik & Kantner, 1980, Table 7; NAS, vol II). The
proportion who say that they always used contraception increased be-
tween 1976 and 1979 and then stayed about the same between 1979
and 1982. The proportion who did not use contraception at first inter-
course, but used it at some time, increased between 1979 and 1982.

The data on pregnancies show that the risk of pregnancy is very high
during the first few months after first intercourse. When is the risk of
pregnancy highest? According to data from the 1979 Zelnik—Kantner
survey (Koenig & Zelnik, 1982), by 12 months following first inter-
course 20% of whites and 30% of blacks have had a first premarital
pregnancy. The major factor affecting risk of pregnancy is contracep-
tive use. Among those who never used contraceptives, 35% would be-
come pregnant within the first year, compared to only 9% of those who
always used them. Once contraceptive use is controlled in the data,
black/white differences disappear. Differences by age at first inter-
course also decline somewhat, but do not disappear.

Thus the pace of adoption of contraception after first intercourse is a
very important consideration. Table 13-6 shows the length of time after
first intercourse before adopting a method of contraception among those
who did not use a method at first intercourse, but who have ever used
a method, by age at first intercourse, in 1982. It is clear that the older
a young woman is at first intercourse, the faster the pace of adoption
of contraception after first intercourse. Only 23% of those under age 15
at first intercourse, compared to 63% of those aged 20-24 at first inter-
course, first started using a contraceptive method within the first month.
Among those under 15 years of age, 42% delayed more than 12 months
until initial contraceptive use, compared with 15% of those aged 18-19
and 14% of those aged 20-24.
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Table 13-6
Length of Time After First Intercourse Before Adopting 2 Method of
Contraception Among Those Who Did Not Use a Method at First Intercourse
but Who Have Ever Used a Method, by Age at First Intercourse, Women
Under 25, 1982

Lac TimE To AGE AT FIRST INTERCOURSE

CONTRACEPTIVE

Use (MONTHS) Under 15 15-17 18-19 20-24

% % % %

ALL Races

0-1 2.6 36.9 53.3 62.6
1-3 14.8 13.4 20.1 8.7
4-6 12.5 5.0 8.6 15.2
7-12 8.0 10.0 27 0.0
>12 2.2 34.6 15.3 13.5
Total 100.0 100.0 100.0 100.0
n (Unweighted) 167 293 73 16
WHITE

0-1 24.4 41.8 55.6 71.0
1-3 20.2 14.2 21.9 5.8
4-6 12.1 6.2 8.6 23.2
7-12 7.6 9.5 14 0.0
>12 35.8 28.1 12.4 0.0
Total 100.0 100.0 100.0 100.0
n (Unweighted) 38 m 2 8
BrLack
0-1 22,9 28.3 43.6 46.6
1-3 10.4 11.6 12.4 14.3
4-6 14.3 2.9 8.6 0.0
7-12 9.2 10.7 8.5 0.0
>12 43.2 46.4 26.9 39.2
Total 100.0 100.0 100.0 100.0
n (Unweighted) 127 179 30 8

Source: National Survey of Family Growth, 1982.

Whites adopted a contraceptive method more rapidly than blacks,
except at the very youngest ages, when blacks and whites differed little
in pace of adoption of contraception.

Contraceptive use is difficult for everyone. In the NSFG, the per-
centage who used a method at first intercourse was calculated for women
of all ages, by age at first intercourse (Table 13-7). While a higher per-
centage of those aged 18 or older at the time used contraceptives at
first intercourse, still over half of all women reported not using contra-
ception at first intercourse. Among users there was a difference by age
in method use, with those older being more likely to use the pill and
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Table 13-7
Percentage Who Used a Contraceptive Method at First Intercourse, and
Method Used Among Users, by Age, Women Under 25, 1982

AGE AT FIRST INTERCOURSE

CONTRACEPTIVE

METHOD <15 15-17 18-19 20-24
Did Not Use Method (%) 70.0 56.9 52.7 51.4
Used Method (%) 30.0 43.1 47.3 48.6
Total (%) 100.0 100.0 100.0 100.0
n (Unweighted) 885 2933 1740 1135
UsEers ONLY
Pill (%) 14.0 20.6 30.8 39.0
Condom (%) 44.0 43.5 38.3 30.0
Rhythm/NFP (%) 5.1 3.9 7.0 4.7
Withdrawal (%) 30.3 25.3 14.9 13.4
Diaphragm (%) 0.1 0.7 2.2 3.7
Other® (%) 6.5 6.0 6.8 9.2
Total (%) 100.0 100.0 100.0 100.0

Source: National Survey of Family Growth, 1982.
*Includes sterilization, foam, douch, suppositories, and other methods.

diaphragm, and those younger more likely to use the condom and
withdrawal.

Use of a method at first intercourse varied by race and ethnicity,
with whites most likely, blacks next, and Hispanics least likely to use
contraception at first intercourse (Fig. 13-1). Method used also varies,
with blacks more likely to use the pill than whites or Hispanics, His-
panics more likely than whites or blacks to use the condom, and whites
more likely than the others to use withdrawal.

Finally, although teenagers at risk of unintended pregnancy are less
likely than older women to be currently practicing contraception, still
seven of ten are using contraception, compared with eight of ten older
women (Bachrach, 1984, Table 3). Among never-married women,
younger women are consistently poorer contraceptive users. However,
among married women there is almost no difference in contraceptive
use by age. The distribution of current method used varies slightly by
age, with teenagers more likely than older women to use the pill and
condom and less likely to use the diaphragm, intrauterine device (IUD),
or sterilization (Table 13-8).

According to recent data (Torres & Singh, 1986), Hispanic teens are
just as effective current contraceptive users as non-Hispanic white and
black teens: 63% use the pill, 9% other med