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Preface

The particular mental health experiences of women have received great attention

in recent years. This reflects growing concern about the burden of mental health

problems on the lives of women and their families. The most common mental

health disorders are anxiety and depression, and women are particularly prone to

such disorders. “Mood and Anxiety Disorders in Women” uses a biopsychosocial

framework to provide a broad contemporary perspective on mood and anxiety in

the context of women’s lives. A developmental approach affords an overarching

structure for the book, with each chapter examining a particular phase of women’s

lives. Extensive cross-referencing allows a shared perspective across other develop-

mental stages where appropriate.

Chapter 1 provides an overview of the emotional hurdles facing adolescent girls,

with particular reference to how these can contribute to the manifestation of psy-

chological and psychiatric problems at this stage of development. Earlier develop-

mental factors are also discussed.

Picking up on some of these themes, Chapter 2 is concerned with personality dis-

orders and women, with a particular emphasis on why women tend to be more vul-

nerable to certain personality disorders (notably borderline), and less vulnerable

than men to others (notably antisocial personality disorder). Aetiopathogenic

parameters, including the role of childhood sexual abuse, as well as diagnostic

issues, are addressed.

Chapter 3 turns to substance use disorders in women, covering epidemiological,

clinical and therapeutic aspects. It asks why females are less likely than males to

abuse alcohol and illicit substances, but places this against the profound impact of

substance misuse in women compared to men and the potential impact on their

children. The chapter also outlines the particular treatment needs of women who

misuse substances, and details what substance use treatment services require, to

become “female friendly”.

Chapter 4 is an overview of gender differences amongst the anxiety disorders, with

special reference to why women seem differentially more prone to certain of these dis-

orders. Women-centred assessment, diagnostic and treatment needs are addressed.



xii Preface

Chapter 5 tackles post-traumatic stress disorder. Gender differences in the expos-

ure to, and the experience of stress are outlined, with an emphasis on those stres-

sors that are more common in women (e.g., rape, childhood sexual abuse, domestic

violence). The chapter also considers women’s responses to stress, both acutely 

and in the longer term. Treatment recommendations that are gender-sensitive are

presented.

Chapter 6 considers the role of domestic violence in women’s lives and the

potentially profound impact on women’s mental health. The factors associated

with risk and disclosure of domestic violence are discussed. The role of mental

health professionals in safely engaging women victims of violence are outlined,

and potential therapeutic strategies are suggested.

Turning to more biological factors, Chapter 7 provides an overview of the evi-

dence for a role of female gonadal hormones in mood disorders, encompassing

basic science and clinical aspects. The aetiology and treatment of the premenstrual

syndrome is specifically covered.

The important topic of anxiety and mood disorders during pregnancy and the

postpartum period is covered in Chapter 8. There is a special emphasis on post-

partum mood disorders. Guidelines for treatment and the role of mother–baby

units are specifically covered.

Chapter 9 provides a comprehensive overview of the pharmacological treatment

of anxiety and depression during pregnancy and lactation, including practical

information and clinical guidelines.

Bipolar affective disorder in women is the topic of Chapter 10. The manifestations

of mania in women, and particular risks and vulnerabilities for women during

manic episodes, are addressed. Treatment implications, notably use of medications

in pregnancy and during breast feeding, are covered, with cross-reference to

Chapter 9.

Chapter 11 gives an overview of the biological aspects of the menopause,

with reference to those parameters that might affect mental health. The complex-

ity of the menopause and its potential impact on psychosocial functioning are

detailed. Adaptive and non-adaptive responses to the menopause are covered,

along with guidance for helping women to deal with the changes that occur at this

time of life.

Finally, Chapter 12 addresses mood and anxiety disorders in women in late life,

encompassing epidemiological and aetiopathological parameters. It considers the

potential role of hormones, brain changes and the role of psychosocial parameters

in the pathogenesis of depression and anxiety in this life stage. The particular treat-

ment needs of older women are also outlined.



xiii Preface

This volume provides a comprehensive and up-to-date overview of mood and

anxiety in women taking particular account of the complexity of women’s lives and

the changes associated with different stages of development. We trust it will be of

interest to women in general, as well as being a resource to clinicians, biologists,

pharmacologists and all professionals striving to provide high quality, gender sen-

sitive mental health care to women.

Prof. David Castle

University of Melbourne, Melbourne, Australia

Prof. Jayashri Kulkarni

Monash University, Melbourne, Australia

Dr Kathryn M. Abel

University of Manchester, Centre for Women’s Mental 

Health Research, Manchester, UK

Manchester Mental Health & Social Care Trust, London, UK

Institute of Psychiatry, London, UK





Foreword

Depressive and anxiety disorders pose a major public health problem with sub-

stantial economic and social burden. As this volume discusses, women have an

almost 2-fold risk of these disorders compared to men, a difference that starts in

childhood or early adolescence and persists into adulthood. Further, depressive

and anxiety disorders have been associated with the development and progression

of various forms of physical disease, suggesting the associations of these psychi-

atric disorders with physical health in general. Thus, understanding the epidemiol-

ogy and pathophysiology of these disorders, and particularly for women, has

important implications for attenuation of suffering worldwide.

In this volume, Drs. Castle, Kulkarni and Abel have gathered multidisciplinary

experts, along with themselves, to summarize the current literature on a broad

spectrum of topics related to depressive and anxiety disorders in women. This

ambitious work not only covers sex differences in mood and anxiety disorders 

per se, but also in disorders or conditions to which they are related, such as borderline

personality disorder (Chanen), incidence and consequences of domestic violence

(Warburton and Abel), and substance use disorders (Gerada and colleagues). It is

very helpful for investigators in the field to have one volume into which all these

data are gathered. Further, there is useful clinical information regarding treatments

for these disorders and their interactions with hormonal status in women.

Several neuroendocrine systems have been implicated in the development,

prognosis, natural history and treatment of mood and anxiety disorders, including

the hypothalamic-pituitary-adrenal (HPA), - gonadal (HPG), and -thyroid (HPT)

systems. This volume nicely integrates neuroendocrine factors and their associa-

tions with these disorders. This is important for the treatment of these disorders

given the higher prevalence of endocrine disorders in mood and anxiety disorders

than in the general population, particularly in women. Thus, an understanding of

these relationships may promote further inquiry into the development of neu-

roendocrine modalities of treatment. This is discussed in several chapters in this

volume, for example on depression and hormonal fluctuations (Abel and Kulkarni)

and during pregnancy and lactation (Buist and colleagues) and the postpartum

xv



period (Dodd and colleagues), mood and menopause (Dennerstein and Alexander)

and anxiety and depression in older age women (Baldwin and Garner).

The strong international group of authors are well-qualified to present an inte-

grated perspective on mood and anxiety disorders in women. From the epidemiol-

ogy of sex differences to the psychopharmacology and hormonal clinical trials

related to sex differences, their expertise is felt throughout the volume. Historically,

this is an important time in which there is a recognized value of investigating sex

effects in clinical medicine. The editors have capitalized on this moment and pre-

sented a volume that focuses on disorders that have a high prevalence in women

and thus are a major public health problem for families and our society. Further,

the book offers hope that the development of new treatment modalities will take

into consideration sex-specific needs.

Jill M. Goldstein, Ph.D.
Professor of Psychiatry

Department of Psychiatry

Harvard Medical School

Director of Research,

Connors Center for Women’s 

Health & Gender Biology

Division of Women’s Health

Brigham & Women’s Hospital
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1

Pubertal development and the emergence 
of the gender gap in mood disorders: 
A developmental and evolutionary synthesis

Nicholas B. Allen1, Anna Barrett1, Lisa Sheeber2, Betsy Davis2

1ORYGEN Research Centre and Department of Psychology, University of Melbourne, Australia
2Oregon Research Institute, Eugene, OR, USA

1

This book addresses mood and anxiety disorders in women. It takes a broad devel-

opmental approach, aimed at understanding and offering appropriate treatment

for women with such disorders. The primary aim of this first chapter is to examine

the emergence of the gender gap in depressive disorders at puberty, and to com-

pare alternative theories as to the factors that underpin gender differentiation in

depression at this developmental stage. These models are synthesised using an evo-

lutionary perspective on gender differences to integrate the insights provided by

socialisation, life stress, and biological models of pubertal development. Anxiety

and anxiety disorders are addressed only peripherally, given the relative paucity of

research in this area.

The emergence of gender differences in affective disorders during adolescence

Perhaps the most robust finding in psychiatric epidemiology is that the rate of

unipolar depression is higher among females than it is among males (Weissman et al.,

1996). Females are nearly twice as likely as males to experience case-level depres-

sion diagnoses (Kessler et al., 1994; McGrath et al., 1990; Nolen-Hoeksema, 1990;

Weissman & Klerman, 1977), and this finding holds true across a variety of cul-

tures and racial/ethnic groups (Gater et al., 1998). Furthermore, studies of non-

clinical depressed mood states have shown that females experience more symptoms

during episodes of depressed mood than do males (Wilhelm et al., 1998).

Although studies have generally found that there are not gender differences in

depression in prepubescent children, by 15 years of age females are twice as likely

as males to have experienced a major depressive episode (e.g., Hankin et al., 1998).

This places the gender disparity in depressive disorders firmly within the domain

of developmental psychopathology, and specifically those developmental processes



associated with early adolescence. An understanding of the developmental processes

that underlie the emergence of this gender difference may have implications for

understanding vulnerability to depression throughout the life cycle.

While anxiety disorders have also been shown to be more common in females

(Yonkers & Gurguis, 1995; and see Chapter 4), there is comparatively less research

on the causes and developmental pattern of gender differences in anxiety. Lewinsohn

et al. (1998) found that retrospective reports of anxiety disorders indicated that the

gender gap in such disorders emerges much earlier in life than it does in depres-

sion; by age six, females are twice as likely as males to have experienced an anxiety

disorder. Given that the early emergence of anxiety disorders is thought to be a

marker of risk for later depressive disorder (Parker et al., 1999), the gender gap in

anxiety may be a developmental precedent for the gender disparity in depressive

disorder that emerges in adolescence. In what follows, we concentrate explicitly on

depression and depressive disorders.

The gender gap: fact or artefact?

Before examining theories to account for the gender difference in the prevalence of

depression, it is important to establish that the female preponderance is not arte-

factual. Two major reporting artefacts have been cited as potentially contributing

to the reported gender gap in depression; a help-seeking artefact, and a recall arte-

fact. The help-seeking artefact refers to a perceived reticence in males to seek treat-

ment or advice for depressive symptoms, which could explain the preponderance

of females reporting for treatment. However, in a comparison of data from two

worldwide multicentre studies conducted by the Cross National Collaborative

Group and the World Health Organization, Kuehner (2003) found that the rates of

depression identified in community samples were in accord with those reported

from primary care settings. The recall artefact postulates that women’s recall is

biased in favour of past negative affective states, and thus women report a higher

rate of lifetime depression. Kuehner (1999) conducted a controlled test of this by

comparing men and women’s reports of depressive symptomatology during a

depressive episode, and their recall of these symptoms 6 months later. He found no

recall artefact: there was no disparity in the reported severity of symptoms at times

one and two, between males and females.

A third suggested artefact is that the higher rate of sexual abuse and rape experi-

enced by girls and young women accounts for subsequent depression rates,

although it is worth noting that is this does not constitute an artefact per se, but

rather a potential aetiological explanation for the gender difference in mood dis-

orders. Kessler (2000) did find that after rape and sexual trauma were controlled

for in a population database, the gender difference in a first episode of depression

was halved. However, when traumatic experiences more likely to be experienced by

2 Nicholas B. Allen et al.



men were also controlled for, the female preponderance was restored. Findings

such as these suggest that the increased prevalence of depression in females is not

due to artefact.

Theories of the emergence of the gender gap during early adolescence

The gender intensification hypothesis

The gender intensification hypothesis (Hill & Lynch, 1983; Wichstrom, 1999) sug-

gests that gender role orientations become more differentiated between the sexes

over the adolescent years, as a result of exacerbated gender socialisation pressures

during this time. For women, these pressures, both direct and in the form of social

learning, are primarily thought to occur through observation of their parents’

marital relations, which emphasise lesser public power and greater responsibility

for the domestic sphere and care as part of the female gender role (Obeidallah et al.,

1996) and through the socialising effects of parenting behaviours (Sheeber et al.,

2002). The hypothesised effect of these socialisation experiences is the promotion

of assumptions that emphasise collectivity, and a lower sense of self-esteem amongst

females. These tendencies, in turn, contribute to the increase in depressive symp-

toms in women. The consequence of this intensified gender typing, according to

these theorists, is that deficits in efficacy and instrumentality, reflected in low 

levels of traditionally masculine personality characteristics, may place young ado-

lescent girls at higher risk for depression through greater exposure to experiences

that promote learned helplessness (Obeidallah et al., 1996).

One important source of socialisation experiences is parenting behaviours

throughout childhood and adolescence. Based on reviews of clinical and develop-

mental literature, Hops (Hops et al., 1990; Hops, 1992, 1996) posited two paths by

which parents may inadvertently increase their daughters’ risk for depressive

symptomatology and disorder. First, familial socialisation processes may serve to

normalise and encourage girls’ expression of depressive-like behaviours (e.g., sadness;

self-derogation). Second, differential parental reinforcement of gender-typic behav-

iours may lead girls to display less instrumental and more relationship-focused behav-

iours, both of which are related to theoretically derived and empirically supported risk

factors for depression. These gender-typic behavioural patterns, learned in early child-

hood and reinforced across time, are hypothesised to hamper girls’ ability to meet the

normative challenges of adolescence, thus contributing to the increased prevalence of

depressive symptomatology among girls in this developmental stage.

There is some evidence that girls may be differentially socialised to display

depressive behaviours during childhood. In a recent review on parental socialisation

of emotion, Eisenberg et al. (1998) found that although parents do not typically

3 Pubertal development and the emergence of the gender gap in mood disorders



report reacting differently to girls’ and boys’ emotional displays, observational data

suggest that there are indeed differences,“albeit perhaps less than one might expect”.

In particular, a series of studies indicated that parents put more pressure on boys

to control their emotions and “unnecessary” crying. Block (1983) reported that

parents were quicker to respond to crying in girls than in boys. Parents’ meta-

messages about the acceptability of emotional expressions are apparently clear to chil-

dren in that boys expect their parents to disapprove of their expression of sadness

more so than girls (Fuchs & Thelen, 1988).

Parents’ reactions to children’s negative emotions may also provide them with

gender-differentiated strategies for regulating negative affect. Although the data

are limited, some evidence suggests that boys may be encouraged to use distraction

and problem-solving more so than are girls (Eisenberg et al., 1998). In fact, one

study indicated that school-age children expected fathers to respond to boys’ emo-

tional expressions with problem-solving and mothers to respond to girls’ by focusing

on feelings (Dino et al., 1984). Similarly, in a review of the origins of ruminative

coping styles, Nolen-Hoeksema (1998) indicates that failure to teach girls active

coping strategies for dealing with negative affect contributes to girls’ greater use of

ruminative styles of responding to depressed moods. Further, she suggests that to

the extent girls are told that they are naturally emotional, they may have lower

expectations that their behaviour can influence their affective experiences.

It has also been proposed that parents socialise girls to be more relationship-

oriented and less instrumental than boys, and that this may in turn result in the

socialisation not of depressive behaviours themselves, but rather risk factors for

depression. Huston (1983) reported that girls receive more encouragement for

dependency and affectionate behaviour. They are also reported to receive more

support for nurturant play (Ruble et al., 1993). Interestingly, Block (1983) reported

that in Baby X studies in which infants are “assigned” a gender (i.e., the same baby

is labelled a “boy” and a “girl” in interactions with different participants), adults

provided more reinforcement for nurturant play when the baby was said to be a

girl; such evidence is compelling in that Baby X studies control for gender differ-

ences in children’s actual behaviour. On a related theme, evidence suggests that

mothers encourage girls more than boys to have concern for others, share, and

behave prosocially (see Keenan & Shaw, 1997 for a review). Additionally, they may

be less attentive to girls’ assertive behaviour (Kerig et al., 1993). Parents may also

impede the development of girls’ sense of mastery by limiting their activities and

freedom. In a 1983 review of the literature, it was reported that mothers were more

likely to give unnecessary assistance to girls than to boys, and were more likely to

reward frustration with physical comfort (Block, 1983).

There is also modest evidence that girls have lower self-evaluations of their 

own efficacy and that such evaluations are related to depressive symptomatology
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(Avison & McAlpine, 1992; Ohannessian et al., 1999). In a recent review, Ruble 

et al. (1993) reported that preadolescent girls report lower expectations for success,

more maladaptive attributions for success and failure, and poorer self-esteem, than

age-matched boys. Though gender differences did not emerge in all of the studies

reviewed by Ruble et al., the direction of effects was consistent when gender differences

were observed. However, it is important to remain cognizant of the likelihood that

disturbances in perceived self-competence may be sequelae rather than causes of

depressive symptomatology. Two recent longitudinal studies by Cole et al. (1998, 1999)

suggest that children’s underestimates of their own competence emerge as a function

of depressive symptomatology and that controlling for depression eliminates the

observed gender differences in estimation of their competencies.

Thus, although these data suggest that parents’ early gender-differentiated social-

isation of children’s emotional and social behaviours may have effect on children’s

ability and motivation to regulate emotion, large gaps remain in the literature. In

particular, the largely cross-sectional studies do not provide evidence that these

parental behaviours are predictors and not consequences of children’s sex-typed

behaviours. For example, if girls display more sadness and boys more anger, it

would be reasonable to hypothesise that parents’ tendency to discuss sadness with

girls and anger with boys emerged consequent to the children’s behavioural

propensities. Similarly, it is not clear whether parents’ tendency to be more emo-

tion focused in response to young girls emotions and problem focused in response

to young boys, doesn’t reflect girls’ earlier verbal and emotional development

(Keenan & Shaw, 1997). Additionally, as a caveat it is important to keep in mind

that the research discussed herein focuses on parents’ responses to children’s nor-

mative emotional expressions. Though we consider it reasonable to construe depres-

sive symptomatology as being at one end of a continuum of normative affective

expression, the connection between early socialisation of depressive-like behav-

iours and subsequent depressive functioning is, at this point, quite speculative.

Moreover, in a meta-analysis of research dating back to the 1950s, Lytton and

Romney (1991) concluded that although there is modest evidence of parental

encouragement for sex-typed activities, the evidence does not support overall dif-

ferences in parental restrictiveness or encouragement of either achievement or

dependency as a function of child gender. Hence, it appears that the evidence for

the shaping of differential activities for girls and boys is stronger than that for other

areas of gender-socialisation.

Limitations of the gender intensification hypothesis

Aside from the limited number of studies that would allow strong causal inferences

to be drawn regarding socialisation and the emergence of the gender gap in mood

disorders, there is also some literature that is inconsistent with this hypothesis.

5 Pubertal development and the emergence of the gender gap in mood disorders



Studies documenting the trajectories of children’s own gender role concepts have

shown that the rigidity of children’s gender stereotypes tends to lessen as adoles-

cence approaches. These studies have also found that boys are likely to labour under

more rigid self-imposed sex-types than girls (Banerjee & Lintern, 2000). Also, gen-

der intensification theorists cite the emergence of the gender gap at adolescence as

support for their argument; however, as will be discussed below, the onset of the

gender difference in depression is not predicted by age as such, but rather by

pubertal status of the individual (Angold et al., 1998). If female depression is a

consequence of a broad societal pressure applied to girls when they reach a certain

age or stage of schooling, this should not be the case.

Another problematic finding with regards to gender intensification theories of

adolescent depression is that the rates of female depression have not lessened over

the last 50 years (Weissman et al., 1996). While the feminist movement has yet to

yield true gender equality, it is clear that the status and opportunities that adoles-

cent girls may expect at present far outstrip those available 50 years ago. Gender

intensification theories would logically predict that a rise in the financial and social

power of women would be accompanied by a commensurate fall in depression

onset at that developmental stage, where the assumption of adult female roles 

is hypothesised to be paramount to adolescent girls’ sense of self-worth and effi-

cacy. This matter, however, may not be as straightforward as it first appears. If

the socialisation of female roles in terms of reduced instrumentality and increased

sensitivity to social relationships has not changed fundamentally over time,

then the increased opportunity for females may actually increase the gap between

their behavioural repertoire and the demands placed on them. Nevertheless,

the lack of change in the gender gap in rates of depression over a period of

dramatic historical change in the type and range of roles socialised in young

women does seem puzzling if gender socialisation is the key process driving this

phenomenon.

Another contradiction within these theories is their heavy emphasis on the tim-

ing of gender intensification as a corollary to the timing of the emergence of the

gender gap in affective disorders. As noted above, social learning and gender typ-

ing have been shown to begin in the first few years of life. If identification with a

feminine stereotype is as strongly linked to depression as some of these theorists

suggest, the finding that the rates of depression in prepubertal children are equal

between genders is counter-intuitive (Gelman et al., 2004). A more sophisticated

version of the gender intensification hypothesis posits that what is socialised in

females during childhood are reductions in instrumentality and increased experi-

ences of helplessness and dependency (see above; Sheeber et al., 2002). These

socialisation experiences then constitute a diathesis that interacts with the devel-

opmental demands of early adolescence to create greater risk for depression in
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females. However, even this very plausible view of the role of socialisation pressures

during adolescence needs to explain what it is about the developmental demands

of early adolescence that is specifically associated with the emergence of depressive

disorders in vulnerable females (as opposed to, say, anxiety where gender differences

are seen much earlier in life (Lewinsohn et al., 1998)).

Finally, although the degree of gender gap in depressive disorders is unevenly

distributed, such that women in disadvantaged sectors of society (e.g., women of

colour, women living in poverty, single mothers, and those with less than a high

school education) are disproportionately affected (Everson et al., 2002), the fact

that the gender gap is also reliably observed in more privileged social groups also

casts doubt on the validity of a theory which posits membership of a devalued

social group as the primary causative influence on depression.

Gender roles and individual differences in personality

Investigations into developmental changes in gender identity often use self-report

measures of traits traditionally thought to be more characteristic of males than

females, or vice versa. In the Personal Attributes Questionnaire, for example, the

“masculine” item endorsements include: independent, active, competitive, making

decisions easily, self-confident, not giving up easily, and standing up well under pres-

sure (Spence et al., 1974). The finding that high scores on these traits are protective

against depression certainly seem to be robust (e.g., Hoffman et al., 2004), but the

assumption that these are indeed inherently masculine traits may need re-evaluation.

When these traits are considered in their own right, decoupled from their descrip-

tion as “masculine”, the feminist argument becomes circular, in claiming that, for

example, low self-confidence leads to depression, which is in part indexed by low

self-confidence (Barrett & White, 2002).

One way to reframe the relationship between gender roles and depressive phe-

nomena is by taking into account the correlation between sex role inventory scores,

and broader personality traits. For example, Francis and Wilcox (1998) found that

high scores on the Bem sex role inventory (Bem, 1974) masculinity scale were asso-

ciated with low neuroticism and high extraversion, whereas high scores on femi-

ninity were associated with high neuroticism. Neuroticism has previously been

identified as a candidate temperament trait that may place some individuals at

higher risk for depression and anxiety, and is also reliably found to be higher in

females (Fanous et al., 2002). O’Shea (2002, cited in Parker & Brotchie, 2004)

found that, though female adolescents did record higher neuroticism scores than

males, high neuroticism was a strong predictor of first onset depression, regardless

of gender. In fact, adjustment for neuroticism scores greatly attenuated the gender

differential in first onset depression in this sample. This suggests that it may be

neuroticism, rather than gender role per se, that confers risk for depression, although
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this still begs the questions as to why female gender and typical female gender role

descriptions are associated with greater levels of neuroticism.

Pubertal development and the diathesis for affective disorder

The relevance of pubertal changes to the developmental examination of the gender

gap lies primarily in the potential role of hormonal changes at puberty as catalytic

agents for the development of depression in those females placed at risk by tempera-

mental predisposition. Angold et al. (1998) found that the transition to Tanner stage

III (an index of body shape change) of puberty predicted the increase in rates of

diagnostic and statistical manual of mental disorders (DSM-IV) unipolar depression

in girls, exhibiting a much larger effect on rates of depression than chronological age.

This supports the view that changes in rates of depression at adolescence are specifi-

cally related to the physical changes of puberty, rather than to broad psychosocial

factors common to girls at a particular stage of adolescence. However, it does not rule

out the possibility that societal pressures are the primary precipitators of depression,

but are prompted not by age but by the visible manifestations of puberty. This prob-

lem was later clarified by the addition of hormonal variables into the model (Angold

et al., 1999), which eliminated the effect of morphological status, strongly implicat-

ing the effects of oestrogen in the development of depression in adolescent girls.

At puberty, females’ hormonal levels begin to fluctuate cyclically over a broader

spectrum than males’. Oestrogen in particular is recognised as playing an import-

ant role in mediating females’ sensitivity to stress. Oestrogen apparently acts as an

anxiolytic, and thus the cyclical withdrawal of oestrogen that occurs shortly prior

to menstruation may be analogous to the physiological effects of anxiolytic with-

drawal, creating a greater sensitivity in menarcheal and adult females to the anxio-

genic and depressogenic effects of negative life events. At the onset of puberty for

males, on the other hand, the increase of testosterone has been found to have a pro-

tective effect against depression and anxiety, although it tends to increase aggres-

sive and risk-taking behaviours (Seeman, 1997).

It is important to note that the cyclical release and withdrawal of oestrogen

alone is not suggested to be the causative factor for the sudden increase in the inci-

dence of depressive episodes in adolescent girls. Rather, this cycle is thought to

form a biological kindling which increases the stress reactivity of at-risk individ-

uals to negative life events. In this respect, negative perceptions of gender role

expectations or a socialised limitation in the behavioural repertoire of females may

indeed come into play as proximal risk factors, but are regarded as precipitants of

the development of mood disorder in girls who are, by nature of temperament and

biology, already at risk. In other words, the interaction of temperament and hor-

monal change may create a vulnerability diathesis upon which social factors may

act as a catalyst to generate gender difference in rates of depression.



In support of the putative interaction between pubertal oestrogen changes and

negative life events, Brooks-Gunn and Warren (1989) found that while pubertal

oestrogen level rise accounted for 4% of variance in increased negative affect reported

by adolescent girls, the joint contributions of oestrogen rise and negative life events

accounted for 17% of the variance. It would appear that the onset of puberty sen-

sitises young women to the stress of negative life events, and possibly desensitises

young men, via the protective influence of testosterone. Prepubertal boys and girls

tend to show similar correlations between number of life stressors and depressive

affect. However, after the onset of puberty, the relationship between stress and 

negative affect strengthens for young women, and declines almost to elimination

in young men (Angold et al., 1999).

Pubertal change and interpersonal stressors

Given the hypothesis that the relation between pubertal hormone changes and

depression in females is mediated by negative life events, it is notable that the

majority of stressors preceding the onset of adolescent depression are of an inter-

personal quality (Cyranowski et al., 2000). Consistent with this observation, it has

been proposed that the relationship between the quality of family relationships

and depressive symptoms may be stronger for females than males (Kavanagh &

Hops, 1994). During adolescence females tend to gain independence more slowly

from their families (Huston & Alvarez, 1990) and have relationships that are both

more disclosing and more conflictual with their parents than do males (Montemayor,

1983; Noller, 1994). Many studies using self-report measures have in fact found a

stronger negative correlation between cohesive and supportive family relation-

ships and depressive symptoms amongst girls than boys (Avison & McAlpine,

1992; Rubin et al., 1992; Slavin & Rainer, 1990; Windle, 1992), although a study by

Sheeber et al. (1997), which included observational as well as self-report measures

of family functioning, found that the relationship between family functioning and

depression was equivalent for males and females. This suggests that the stronger

link between family processes and depression amongst females may be primarily

determined by the way depressed states affect female perceptions of the family envir-

onment rather than objectively observable features.

The correspondence between the findings of a specific association between

interpersonal stress and risk for depression on the one hand, and the evidence of

increased affiliative proclivities amongst females, (both as compared to males, and

after menarche) on the other, led Cyranowski et al. (2000) to examine potential

biological substrates for female affiliative behaviour. Non-human mammal research

has strongly implicated the hypothalamic neuropeptide oxytocin in affiliative and

care-giving behaviours (Depue & Lenzenweger, 2001). Oxytocin transmission is

thought to be regulated by oestrogen and progesterone levels, giving rise to the idea

9 Pubertal development and the emergence of the gender gap in mood disorders



of a hormonally driven pubertal increase in affiliative proclivity for females

(Cyranowski et al., 2000). This potential connection between pubertal development

and an increase in biologically controlled sensitivity to social stressors allows for a

synthesis of psychosocial, biological, and stress-response precipitants to adolescent

onset depression, with the important caveat that the role of oxytocin in human

female affiliative behaviour is yet to be fully understood. Although the formation

of affiliative networks is in itself a protective factor against depression, the increased

desire and need for these relationships, as well as the burden of increased care-taking

within relationships, may mean that affiliative failures form potent stressors for girls

who are temperamentally at risk, as has been emphasised by recent evolutionary

models of depression.

An evolutionary synthesis of pubertal influences on vulnerability to 
depressive disorders

Many theorists have argued that depressed states are most essentially related to

reductions of positive affect (anhedonia being a key defining feature), and that the

regulators of positive affect are embedded in social cognition and behaviour (e.g.,

Allen & Badcock, 2003; Joiner & Coyne, 1999; Gilbert, 1989, 1992; Gotlib & Hammen,

1992; Watson, 2000). Critical to a functional or evolutionary view of depression is

the proposition that there are various biological processes that guide individuals to

enact certain social or interpersonal roles, including gender roles. There are many

clues in the research literature to suggest that social processes (both in terms of

social cognition and interpersonal behaviour) play a critical role in the aetiology

and maintenance of depressed states in both genders. Critical empirical observa-

tions here include findings demonstrating that depression is often precipitated by

interpersonal events (as noted above), and that interpersonal processes often mediate

the exacerbation or resolution of depressive episodes (Joiner et al., 1999). Stressful

interpersonal contexts are amongst the most reliable antecedents of depressed

states (e.g., Kendler et al., 2003; Monroe et al., 1999) and certain interpersonal

behaviours, such a excessive reassurance seeking, are strong and specific predictors

of risk for depression (Joiner & Metalsky, 2001).

A recently proposed model of the function of depressed states seeks to explain

why there is such a close link between social cognition, social behaviour, and depres-

sive phenomena. The social-risk hypothesis of depression (Allen & Badcock, 2003)

suggests that depressed mood (i.e., down regulation of positive affect and confi-

dent engagement in the world) evolved to facilitate a risk-averse approach to social

interaction in situations where individuals perceive their social resources (e.g., status,

affection, friendship, power) to be at critically low levels. Thus, whereas positive

affect encourages engagement in a range of activities, most especially social ones,
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reduced positive affect discourages such engagement. In this sense depressed mood

was (in the evolutionary past) a defensive–protective strategy designed to reduce

such activities, especially those with uncertain pay offs.

There are in fact a whole range of social activities and social roles wherein people

have to make decisions about how costly or risky it is to develop or maintain the

relationships, taking into consideration the risks that result from the possibility

that others might not want to develop or maintain such a relationship in return.

Clearly roles are co-constructed between self and other(s) and attempts to develop

or maintain a role relationship is not without risks and potential costs. For example,

co-operating in a group of exploiters might mean they benefit at one’s expense,

and competing for status and access to resources with others who are more powerful

might elicit attacks or rejections. Thus it is important that individuals evaluate

risks against benefits in whatever goal or role they are pursuing.

The social-risk hypothesis suggests that depressed mood evolved as a salient

mediator between estimates of social risk and social behaviour. In other words,

positive moods will fall when people evaluate that they have suffered a defeat or

rejection that forces a reappraisal of their role pursuits. This risk-assessing/mood

regulating mechanism affects social-perceptual processes such that the individual

becomes hypersensitive to indications of social risk. In the area of social behaviour,

the mechanism affects both communicative behaviour (signalling in order to

reduce threats and to elicit safe forms of support), and resource acquisition behav-

iours (a general reduction in behavioural propensities towards high-risk social

investments that may result in interpersonal conflict or competition). It is interest-

ing to note that recent work on self-esteem has conceptualised a similar process

called a “sociometer,” which monitors others’ reactions and alerts individuals to the

possibility of social exclusion (Leary et al., 1995).

Sexual selection and vulnerability to depression

Buss (1995) has proposed that sexual selection defines the domains in which the

sexes have faced different adaptive challenges, and therefore should explain those

psychological sex differences that appear to exist at a species-wide level. The 

primary theory of the differential selective pressures facing males and females 

is referred to as “parental investment theory,” and was originally proposed by

Trivers (1972). The central idea of parental investment theory is that in mammals,

including humans, the minimal requirements for successful reproduction differ

dramatically between the sexes. For males, only the sex act and the contribution of

easily replenished sperm are required, whereas for females there is a long period of

gestation (and its associated limitations and vulnerabilities), along with intensive

care of offspring during infancy and childhood. This means that some of the fun-

damental reproductive-adaptive tasks facing each of the sexes are different: for
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males these tasks include gaining sexual access to females, identifying repro-

ductively valuable females, and ensuring paternity certainty; for females these 

tasks include identifying males who are able and willing to invest resources in 

her (especially during her extended pregnancy), and their offspring (Buss, 1994,

1995).

Sexual selection has been used to understand the emergence of sex differences in

a variety of areas of human behaviour (e.g., Buss, 1994; Daly & Wilson, 1983;

Geary, 1996; Symons, 1979). Particularly relevant to the arguments presented here

is the conceptualisation of gender differences in inhibitory control of behaviour

presented by Bjorklund and Kipp (1996). These authors point out that parental

investment theory not only predicts that females must be able to choose well-

resourced and dependable partners, but that the consequences of abandonment in

mating (and other) relationships are potentially more damaging to their inclusive

fitness as compared to males, given the difference in resources required for each of

the sexes to enter into new reproductive relationships.

Eibl-Eibesfeldt (1989) observed that the need for enhanced female social sensi-

tivity may not have applied only to mating relationships, but that the social style of

females has also provided the primary basis for the long-term stability of social

groups. Indeed, given that the major reproductive task predicted for females by

parental investment theory is to gain investment and protection for herself and her

offspring, the quality and consistency of this investment has probably been more

critical than from whom it is obtained. This would suggest that quality of social

relationships in general (i.e., not simply mating relationships) is more critical for

females than males. Consistent with this, Essock and Mcguire (1985) have pointed

out that females invest more energy in the initiation and maintenance of non-kin

social support networks. Bjorklund and Kipp (1996) linked this investment to

selective pressures to carefully choose and maintain relationships. Their review of

the evidence is consistent with this assertion and indicates that females exhibit

greater inhibitory control in social, cognitive and behavioural realms. In short, the

evolutionary challenges predicted by parental investment theory and evolutionary

views of sex differences would require females to exercise greater caution in nego-

tiating the social ecology than males. The view that gender differences in depression

are related to sexual selection mechanisms is also consistent with the data indicat-

ing that depression is only more common in females during their reproductive

years (Bebbington et al., 1998).

Research on sex differences in social cognition has supported the prediction that

females are more sensitive to the negative social implications of information. For

instance, Ruble et al. (1993) reviewed the evidence and suggested that females are

more susceptible than males to self-evaluative concerns, particularly negative

behavioural and evaluative reactions to failure. Roberts and Nolen-Hoeksema (1994)


