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Epidemiologic data from around the world demonstrate that major depression is ap-
proximately twice as common in women than men and that its first onset peaks during
the childbearing years. Progress has been made in understanding the epidemiology of
depression and in developing effective treatments. Much remains to be learned about the
basic pathogenesis of depression and the specific treatment needs of depressed women
and their offspring, especially during the reproductive years.

Nearly all writers upon insanity describe the mental derangements occurring during pregnancy, the
puerperium, and the nursing period under the collective title "puerperal insanity.". .. Prolonged
or excessive lactation is given as the chief cause. ... In most cases this is probably true, yet there
are some cases in which the disease must be attributed to other etiological factors. . It appears
. . that the local (pelvic) irritations acting upon the central organ (brain) are active, both as

determining the duration as well as the course of the mental disorder.
-From "Lactational Insanity," presented at the 44th annual meeting

of the American Medical Association, 1893 (1)

Although current research has come a long
way from the thinking expressed at the
1893 annual meeting of the American
Medical Association (1), many gaps remain
in understanding mental disorders. The
conventional wisdom, even 30 years ago,
was that depression was a disorder primarily
of menopausal women and rarely occurred
in children or adolescents. Recent epidemi-
ologic studies have revised this view. It is
now clear that depression is more common
in women than in men across diverse cul-
tures and is associated with substantial work
(2-4) and family impairment (5) and high
health care expenditures (2). The age of
first onset is often younger than believed 30
years ago. Furthermore, depression affects
women predominantly in their childbearing
and child-rearing years. This epidemiologic
finding has implications for treatment and
research for improving women's health.

Diagnosis and Epidemiology
Over the last two decades, specific diagnostic
criteria have been developed to define clin-
ical depression (6). This specification has
increased the reliability of the diagnosis and
facilitated the conduct of systematic re-
search. Major depression is the most com-
mon among a class of mood disorders. The
essential features of major depression are low
mood or a loss of interest or pleasure in usual
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activities. The disturbance is prominent, per-
sistent, and associated with impaired func-
tioning and a variety of other symptoms,
including appetite and sleep disturbance,
change in weight, psychomotor agitation or
retardation, decreased energy, feelings of
worthlessness or guilt, difficulty concentrat-
ing, and thoughts of death and suicide.

There is now considerable information
on the rates of major depression based on
epidemiologic studies conducted in the
1980s with comparable methods and diagno-
sis (6) from quite diverse cultures (7). Epi-
demiologic studies conducted in the United
States (8), Canada (9), Puerto Rico (10),
Paris (II), West Germany (12), Florence,
Italy (13), Beirut, Lebanon (14), Korea (15),
and New Zealand (16) all show convincingly
that rates of depression are higher in women
than in men, with about a twofold difference
on average (7) (Fig. 1). Although the rates of
depression vary by country, the predomi-
nance of women with depression is consis-
tent across these different cultures. This
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finding has been replicated in two epidemi-
ologic studies recently conducted in the
United States, although the sex ratios were
slightly lower (females: males, 1.7) (17, 18).

These studies also show that the gender
disparity in the rates of the first onset of
depression begins early, around 13 to 15
years of age, and is maintained throughout
life. There is a peak in first onsets during the
childbearing years and a decrease in onsets
after age 45 (7). There is no evidence for an
increase during the menopausal years. Lon-
gitudinal research suggests that depressed
women have longer episodes of depression
than men and a lower rate of spontaneous
remission (19). The reasons for the sex dif-
ferences in the rates of depression are un-
clear (20). Thus, epidemiologic data support
the importance of considering treatment
and research issues in depressed women dur-
ing pregnancy and the postpartum period.

Pregnancy
About 10% of pregnant women in the
United States will meet diagnostic criteria
for major depression (21). Risk factors for
developing depression during pregnancy in-
clude marital problems, unwanted pregnan-
cy, and a previous history or a family history
of depression (22). Traditional tricyclic an-
tidepressants and the newer selective sero-
tonin re-uptake inhibitors are highly effec-
tive in treating depression (23, 24). How-
ever, pregnancy poses an added challenge to
treatment (25). The pharmacological treat-
ment of pregnant patients is complicated by
the potential adverse effects of antidepres-
sants on the developing fetus. These risks
must be weighed against the risks of un-
treated depression, which include poor self-

Fig. 1. Lifetime rate per 100 people
for major depression (DSM-III)
based on epidemiologic studies us-
ing the Diagnostic Interview Sched-
ule (DIS) (20).The rates of major de-
pression at each site were standard-
ized to the age and sex distribution
of the U.S. five-site household sam-
ples. Persons ages 18 to 64 are in-
cluded in each site but West Germa-
ny, where ages 26 to 64 were in-
cluded. The figure is adapted from
(59), with permission.
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care and nutrition, disturbed sleep, lack of
prenatal care, increased exposure to alcohol
and drugs, and risk of suicide (25).

The U.S. Food and Drug Administration
(FDA) carries warnings against the use of all
psychotropic drugs during pregnancy. The ef-
fect of these medications on the human fetus
cannot be investigated during premarketing
experimental studies (26). Thus, data on ab-
normalities in fetal behavior and neurodevel-
opment must be based on observations of
pregnant women who have inadvertently tak-
en antidepressants or other psychotropic drugs
(27-30). No published studies provide infor-
mation on the long-term effects of in utero
exposure to psychotropic drugs. Available
data on early developmental milestones (lift-
ing head, smiling, crawling, standing, talking,
and walking) remain limited (31). Because
many depressed patients smoke or abuse drugs,
it is also difficult to distinguish the effects on
the fetus of antidepressants from the effects of
these other substances (32). Schatzberg and
Cole (33) have summarized the situation
quite well: "There is no clear evidence that
any standard psychiatric drug does (or does
not) cause birth defects."

Only scant information is available on
dosing requirements in pregnancy for psych-
otropic drugs (34). Dosing needs may change
during pregnancy because of decreased pro-
tein binding capacity, enhanced hepatic me-
tabolism, progesterone-induced decrease in
gastrointestinal motility, and decreased ab-
sorption (35). In one study that examined
antidepressant dosing during pregnancy, pa-
tients required significantly increased antide-
pressant dosages in the final trimester (34).

Psychotherapy is a recommended alterna-
tive to medication for depressed patients dur-
ing pregnancy (25, 36). Although there is a
considerable body of evidence supporting
the efficacy of psychotropic drugs in reduc-
ing acute depressive symptoms, comparative-
ly few studies have included psychotherapy.
In some studies, medications and time-lim-
ited psychotherapies, developed specifically
for major depression, had equal efficacy in
reducing depressive symptoms (37-39). In
general, drugs for the treatment of depression
have a faster and more consistent onset of
action than psychotherapy. Maintenance
drugs and psychotherapy prevent the recur-
rence of depressive symptoms (39, 40). Rel-
atively high maintenance doses of drugs are
required for maximum efficacy (40). Main-
tenance medication over 3 years to prevent
recurrence in patients who have had severe
recurrent depression has been effective (40).
In the same study, monthly interpersonal
psychotherapy prevented recurrences in
nearly 70% of the patients over a 36-week
period (40). If these results could be gener-
alized to depressed pregnant women, psycho-
therapy could provide an effective alterna-
tive to antidepressant medications during
800

gestation. Insurance policies and health care
benefit packages that restrict access to psy-
chotherapy may be detrimental to the health
of women who require treatment for depres-
sion during pregnancy and the postpartum
period and who cannot take medication.

Postpartum Period

Epidemiologic studies show that women have
an increased frequency of all types of psychi-
atric illness in the postpartum period (20).
The rise is most dramatic within 30 days after
childbirth and persists for up to 2 years (41).
Three types of puerperal disorders have been
described: postpartum blues, postpartum psy-
chosis, and postpartum depression (42, 43).

Postpartum blues refer to the transient
period of depression experienced by most
women in the early postpartum period.
Symptoms usually peak at approximately
the fifth postpartum day and rapidly dimin-
ish thereafter (44). This syndrome may rep-
resent a variation of normal emotional
changes after childbirth and is usually not
treated. Postpartum blues are thought to be
secondary to the fluctuation in hormone
levels after childbirth. Observed biological
correlates of postpartum blues include the
absence of the expected postpartum in-
crease in plasma tryptophan, altered plate-
let monoamine oxidase activity, and higher
serum-bound cortisol levels (20).

Postpartum psychosis is a severe psy-
chotic syndrome that is estimated to occur
after 1.1 to 4 of every 1000 deliveries. More
than half of the affected women meet diag-
nostic criteria for major depression. The
onset is usually within the first 2 weeks after
delivery, but the risk remains relatively high
for the first 3 months postpartum. Many
women with postpartum psychosis have
symptoms resembling an organic brain syn-
drome such as confusion, attention deficits,
distractibility, and clouding of the senses.
Risk factors for postpartum psychosis in-
clude a prior history of psychiatric illness,
bipolar disorder (45-47), and a family his-
tory of a major psychiatric illness. Although
the cause of postpartum psychosis remains
unknown (48), some researchers believe
that low estrogen levels postpartum may
precipitate psychosis through a supersensi-
tization of central dopamine receptors (49).

In terms of severity, postpartum depres-
sion represents the midway point between
mild blues and severe psychoses. Postpartum
major depression, which often resembles
other forms of major depression, occurs in 10
to 15% of new mothers. Although most such
depressive episodes begin within 2 weeks of
delivery, depression can occur at any time
during the following several months (49).
Psychosocial stressors and previous psychiat-
ric history seem to be important risk factors
(45, 49). Approximately 20 to 30% of preg-
SCIENCE * VOL. 269 · 11 AUGUST 1995

nant women with a prior history of depres-
sion will develop postpartum depression.
Once a woman has suffered a postpartum
depression, the risk of another episode with
subsequent pregnancies approaches 50%.
Large shifts in progesterone, estrogen, corti-
sol, and beta-endorphin levels may contrib-
ute to postpartum depression (20).

Discontinuing maintenance antidepres-
sant treatment during pregnancy places pa-
tients with recurrent depression at high risk
of recurrence after delivery. Because antide-
pressants are secreted into breast milk, rein-
stituting antidepressants in the postpartum
period poses a problem for nursing women.
The long-term effects on the infant of anti-
depressants in breast milk have not been
studied, and little information exists on
their short-term effects (29). In the absence
of these data, women who require antide-
pressants are usually advised to discontinue
nursing (50). In some cases, this medical
advice runs counter to strong social expec-
tations that mothers nurse their babies and
thus may be a source of guilt for the mother.

Implications for Research

Many gaps remain in our understanding of
depression in women. We lack a coherent
explanation of why the rates of major de-
pression are higher in women than in men
and why the rates begin to rise in females
around puberty. The consistency with
which these findings emerge suggests that
biologic factors, such as endocrinologic and
genetic influences, may contribute to the
relative excess of depression in women.
However, it is conceivable that there are
universal social factors that depress women
and account for the cross-cultural predom-
inance of depression in women.

Because depression is primarily a disorder
of women of childbearing age and because
there are excellent treatments for depression,
more research needs to be conducted on the
short- and long-term effects on the develop-
ing fetus of in utero exposure to antidepres-
sants. For ethical reasons, these studies need
to be conducted on pregnant and nursing
women who are inadvertently, rather than
experimentally, exposed to antidepressants.
Studies are needed that track the develop-
mental milestones of infants exposed to an-
tidepressants at various stages of prenatal and
postnatal development. A major challenge
of this research will be to sort out the effects
of other drug and alcohol use from the effects
of antidepressants.

Further study is also needed of antide-
pressant dose requirements during pregnan-
cy, lactation, and over the menstrual cycle.
Analogous studies need to be conducted on
the effectiveness of psychotherapy. At the
same time, methods are needed to reliably
distinguish depressed pregnant women who
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can be safely managed with psychotherapy
alone from those who require maintenance
antidepressants.

Although postpartum blues, psychosis,
and depression have been described for over
a century, their etiology remains largely ob-
scure. Studies of adopted children where the
adopting mother has not undergone a preg-
nancy may help to sort out social and cog-
nitive factors from biological factors in the
development of depression. Endocrine stud-
ies that compare postpartum mothers who
do or do not develop postpartum depressive
syndromes represent a second approach.
Women of childbearing age have histor-

ically been excluded from the early stages of
drug development primarily out of concern
for the effects on fetuses. The FDA has
recently ended its ban on permitting wom-
en to enter drug trials and has required drug
companies to include more women in early
clinical trials. As this policy takes effect,
guidelines ensuring adequate contraception
will be needed to safeguard against fetal
exposure to psychotropic drugs (51).

Little information exists on sex differenc-
es in the effectiveness of antidepressants for
patients at any age. Some data suggest that
women may be less responsive than men to
tricyclic antidepressants (52, 53). One ex-
planation for sex disparities in antidepressant
responsiveness involves sex differences in
the bioavailability of antidepressants (35,
54). Important differences between women
and men have been described in drug absorp-
tion, volume of distribution, hepatic metab-
olism, body weight, total blood volume, per-
centage of body fat, renal clearance, and a
variety of other physiologic variables that
may affect drug bioavailability (35). Careful
studies are needed that compare plasma an-
tidepressant levels in women and men ad-
ministered comparable test doses.

Although a range of excellent treat-
ments for depression is available, most de-
pressed adults in the United States receive
no treatment for their symptoms during the
course of a year (55). In this context, the
concentration of depression among females
of childbearing age raises important issues
for health services research. These include
describing gender differences in the act of
seeking health care (56), access to care, and
the effectiveness of the various treatments.
Although gender bias in the provision of
appropriate treatment of cardiovascular dis-
ease has been documented (57), compara-
ble studies for depression are rare (58).

Several cultural-economic factors also
come into play in such gender bias. Women
are more likely than men to be covered as
dependents, to work part-time, or to work for
small businesses that do not provide insur-
ance. They are, therefore, more susceptible to
disruption of coverage through divorce, death,
and job loss. Studies are needed that evaluate

the relation between health care insurance,
gender, and outcome of depression.

Pregnancy provides medical opportuni-
ties for the detection and management of
depression. Although a substantial body of
literature describes the management of de-
pression by internists and family practi-
tioners, less attention has been devoted to
the role of obstetricians and gynecologists.
Research is needed that examines how ef-
fective these medical specialists are in man-
aging their patients' depression.

In addition, the serious impact of mater-
nal depression on offspring function has
been well described (5). But we lack inter-
vention studies to determine whether re-
ducing maternal depressive symptoms with
pharmacotherapy or psychotherapy im-
proves offspring outcome. In fact, no studies
have followed the course of depression in
mothers to determine the precise effects of
maternal depression on offspring.
We have come a long way since 1893,

when local pelvic irritations on the brain were
considered an explanation for postpartum de-
pression (1). Considerable progress has been
made in understanding the epidemiology of
depression and in developing effective and
well-tolerated treatments. But much remains
to be learned about the basic pathogenesis of
depression and the specific treatment needs of
depressed women and their offspring, especial-
ly during the reproductive years.
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