
Introduction
A potential relationship exists between

the onset of affective disorders in women
and the reproductive events of the peri-
menopause. Elucidation of this relation-
ship requires description of the follow-
ing: the background for the controversy
surrounding reproductive senescence
and mood disorder, the endocrinology of
this phase of a woman’s life, and emerg-
ing methodologic issues that may resolve
discrepant findings between previous
observational studies and recent ran-
domized controlled trials (RCTs).

Studies examining the prevalence, pre-
sentation, and pathophysiology of mood
disorders occurring during the peri-
menopause are presented as well.
Finally, recommendations on the clinical
evaluation and management of these
conditions are provided.

While it is important to distinguish
between the perimenopause and post-
menopause, many older studies failed to
do so. For simplicity, this article will use
the term perimenopausal depression to
refer to depression that presents at the
end of reproductive life.

Background
Medical literature from the 19th cen-

tury contains numerous case reports
describing the onset of mood and
behavioral disorders in women during
midlife and reproductive senescence.1,2

These early observations led to specula-
tions about the role of ovarian steroids
in brain function and psychiatric ill-
ness—speculations supported by the
anecdotal reports of the psychotropic
actions of ovarian extracts. Nonetheless,
a debate ensued in the psychiatric liter-
ature regarding the nature of these
mood and behavioral disturbances and
their connection to reproductive aging.

Prior to publication of the Diagnostic
and Statistical Manual of Mental
Disorders, Third Edition,3 several inves-
tigators performed more systematic
examinations of mood disorders occur-
ring in association with midlife and
reproductive senescence. These studies
were unable to confirm the existence of
involutional melancholia (ie, melancho-
lia occurring in old age), nor were they
able to identify epidemiologic evidence
for an increased prevalence of major
depressive disorder (MDD) during the
perimenopause. Thus, the earlier debate
over the appropriate classification of
involutional melancholia changed to
skepticism about its existence as a dis-
tinct condition. Moreover, these findings
suggested that hormonal events did not
underlie mood disorders occurring dur-
ing midlife and reproductive senescence.

The evidence against the uniqueness
of depression at the end of reproductive
life (ie, similar symptomatology and
prevalence to that seen in pre-
menopausal depression) is far from 
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Abstract
Is there a relationship between perimenopausal reproductive function and the onset

of mood disorders? The perimenopause is a time of considerable variability in repro-
ductive function and, in some women, is associated with an increased susceptibility to
depression. Whether the variability in ovarian hormone secretion during the peri-
menopause has any causal role in the development of depression remains unclear.
Recent epidemiologic data confirm that the perimenopause is a time of increased sus-
ceptibility to the onset of depression. Additionally, although similar to major depressive
disorder in phenomenology, course, and family and personal history of mood disorder,
perimenopausal depression may be distinguished by an antidepressant response to
estradiol therapy. This article presents background information relevant to the contro-
versy surrounding the putative relationship between reproductive aging and mood dis-
orders, reviews the endocrinology of the perimenopause, and describes several emerging
methodologic issues that may help reconcile conflicting findings in past observational
studies and recent randomized controlled trials. Studies examining the prevalence, pre-
sentation, and treatment response characteristics of mood disorders occurring during
the perimenopause are described as well. The article concludes with recommendations
for the evaluation and treatment of women with perimenopausal depression.

Focus Points
•The perimenopause is defined on the basis of menstrual cycle irregularity
and elevated plasma follicle-stimulating hormone levels.

•Abnormalities of plasma hormone secretion do not distinguish peri-
menopausal women with and without depression.

•Randomized controlled trials have demonstrated the short-term (6–8 weeks)
antidepressant efficacy of estradiol treatment in perimenopausal women.
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conclusive in refuting the existence of a
perimenopause-related mood syn-
drome. Several authors have described
differences between women with peri-
menopausal versus premenopausal
depressions. Stenstedt4 and Brown and
colleagues5 both reported involutional-
onset depression to be associated with a
lower family history of depression than
that observed in patients with early-
onset depression. A study by Weissman6

demonstrated that the percentage of
women with first-onset depression was
higher in perimenopausal and post-
menopausal women than in younger
women; the increased years at risk for
depression in the older women would
have suggested the contrary. Thus, while
perimenopausal MDDs do not appear to
be phenomenologically distinct, evi-
dence suggests that they may differ
from earlier-onset depressions with
respect to family history and age of first
depressive episode. Further, epidemio-
logical and even phenomenological sim-
ilarity does not entail causal identity. 
It is not unusual in medicine for phe-
nomenologically similar disorders to
have different precipitants or causes.
For example, meningitis in both the
neonate and infant may present with
fever, vomiting, and drowsiness, yet dif-
ferent pathogenic organisms are typical-
ly involved with each age group.

The presupposition that peri-
menopause-related affective syndromes
are melancholic depressions is an addi-
tional confound that may have inter-
fered with the identification and charac-
terization of other affective syndromes
(eg, atypical depression) occurring at
this time. In fact, as described below,
both historical and recent reports of
mood disorders during the peri-
menopause are more consistent with a
neurasthenia or minor depression.

Reproductive Endocrinology 
of the Perimenopause

The menopause has been defined as
the permanent cessation of menstrua-
tion resulting from loss of ovarian 
activity. The postmenopause is charac-
terized endocrinologically by tonically
elevated gonadotropins (follicle stimu-
lating hormone [FSH], luteinizing hor-
mone) secretion, persistently low levels
of ovarian steroids (estradiol, proges-
terone), and relatively low (50%
decrease compared to younger age
groups) androgen secretion.7,8

The perimenopause has been defined
as the transitional period from repro-
ductive to nonreproductive life.9,10 As the
perimenopause progresses, ovarian fol-
licular depletion occurs, the ovary
becomes less sensitive to gonadotropin
stimulation, and a state of relative
hypoestrogenism occurs. In addition,
gonadotropin secretion is elevated
across the menstrual cycle, ovulatory
cycles are fewer, and menstrual cycle
irregularity ensues.11 However, in con-
trast to the postmenopause, episodic
(not tonic) gonadotropin secretion is
present and both ovulation and normal
(or at times increased) estradiol secre-
tion may occur.12,13 The late peri-
menopause is characterized endocrino-
logically by persistent elevations of plas-
ma FSH, sustained menstrual cycle
irregularity with periods of amenorrhea,
and hypoestrogenism. The levels of sev-
eral other hormones that may also
impact on mood and behavior decrease
with aging concomitant with changes in
reproductive function. These hormones
include androgens (testosterone and
androstenedione),7,8,13,14 which begin to
decline when a person is in their 20s and
reach peak decline during a person’s late
40s and 50s; dehydroepiandrosterone
(DHEA)15; and insulin-like growth fac-
tors and binding proteins.15,16

Not only is there evidence suggesting
the importance of distinguishing
between peri- and postmenopausal
women with respect to treatment
response characteristics, but studies
have also identified that the peri-
menopause has distinct endocrine sub-
phases, with the early perimenopause
(eg, high gonadotropin levels and
increased estradiol secretion) differing
from the late perimenopause (eg, high
gonadotropin levels and decreased
estradiol secretion).12,13 Thus, investiga-
tors have attempted to develop criteria
to define the phases of reproductive
senescence. These criteria will facilitate
the collection of more homogeneous
samples, aiding understanding of the
interaction between the stage of ovarian
decline, aging, and a variety of physio-
logical endpoints. For example, the
Stages of Reproductive Aging Workshop
criteria for reproductive, peri-
menopausal (menopausal transition),
and postmenopausal years developed by
Soules and colleagues17 define the early
perimenopause to include women with
menstrual cycle irregularity (defined as

a variable cycle length that differs from
normal by more than 7 days) and ele-
vated plasma FSH secretion. During the
late perimenopause there is a continued
elevation of FSH in conjunction with
two or more skipped cycles and a period
of amenorrhea lasting 60 days. This
could include up to 1 year of amenor-
rhea, at which time the woman has
entered the early stages of post-
menopause. 

Mood Disturbances Occurring
During the Perimenopause
and Reproductive Senescence

Although the postmenopause has not
been associated with an increased risk
for developing depression in women,18-22

depressive symptoms have been
observed more frequently in peri-
menopausal women compared with
postmenopausal women in some longi-
tudinal, community-based studies.22,23

Similarly, community-based sur-
veys24,25 of the prevalence of affective syn-
dromes (conditions meeting standard-
ized diagnostic criteria) have observed
patterns of morbidity consistent with
those reported in the surveys examining
mood symptoms. Several epidemiologic
studies24,25 examining gender- and age-
related differences in the 6–12-month
prevalence of MDD lasting 6–12 months
reported no increased prevalence of
MDD in midlife women (approximately
45–55 years of age). In contrast, a recent
multisite study by Weissman and col-
leagues24 identified an increased hazard
rate for the onset of depression in the
cohort of women (but not men) 45–50
years of age. The Study of Women’s
Health Across the Nation (SWAN)26

employed a measure of “psychological
distress” as a proxy for the syndrome of
depression by requiring that core
depressive symptoms (sadness, anxiety,
and irritability) persist for 2 weeks.
Similar to the studies of depressive
symptoms, SWAN’s initial cross-section-
al survey observed that perimenopausal
women reported significantly more psy-
chological distress than either pre- or
postmenopausal women (defined by
self-reported menstrual cycle status).26

Moreover, the increased psychological
distress appeared independent of the
presence of vasomotor symptoms. These
data, therefore, provide additional evi-
dence supporting the role of the peri-
menopause, but not the postmenopause,
in the development of mood disorders.
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There is also evidence that anxiety
disorders, although less common than
depressive disorders, are experienced by
a considerable number of peri-
menopausal women27 and that the fre-
quency of episodes may increase during
the perimenopause (Ellen Freeman,
MD, oral communication, 2003). New
onset panic disorder in the peri-
menopause has been observed anecdo-
tally and may be responsive to estrogen
therapy; however, in the authors’ experi-
ence, the frequent comorbidity of peri-
menopausal panic disorder and hot
flashes and their shared symptomatol-
ogy make it difficult to readily separate
the two phenomena. Thus, estradiol
treatment may be effective for panic
attacks; however, it is unclear if this
improvement is secondary to relief of
hot flashes (which may trigger as well as
mimic panic attacks) or due to the
direct effects of estradiol on panic disor-
der. Moreover, hot flashes and panic
improve after treatment with selective
serotonin reuptake inhibitors (SSRIs),
suggesting a potential shared patho-
physiology as well as treatment
response characteristics.

In summary, epidemiological studies
examining the prevalence of both
affective symptoms and syndromes
have documented that the majority of
postmenopausal women do not experi-
ence a MDD associated with this phase
of life. On the other hand, several com-
munity-based and clinic-based surveys
suggest that the perimenopause is rel-
evant to the development of affective
disorders26-28 and that a substantial
number of perimenopausal women do,
in fact, experience a clinically signifi-
cant affective syndrome.

Emerging Methodological
Concepts

Several new methodological issues
have emerged reflecting, in part, efforts
to reconcile substantial differences in
the results of observational studies and
RCTs of hormone replacement therapy
(HRT). These issues comprise several
explanations for differential responses
of both behavioral and physiologic mea-
sures to changes in hormones (either
endogenous or exogenous) across indi-
viduals, including phase of reproductive
senescence (ie, late perimenopause or
early menopause versus 5 years past last
menses), presence of menopausal symp-
toms, the duration of hypogonadism

prior to receiving HRT, and genetic poly-
morphisms that underlie differences in
steroid responsivity. 

A differential response to estradiol in
depression was reported by Appleby and
colleagues29 and Montgomery and col-
leagues,30 with perimenopausal but not
postmenopausal women responding to
estrogen therapy under RCT conditions.
These observations were confirmed by
several recent RCTs employing stan-
dardized psychiatric diagnostic inter-
views to establish the presence of
depression.31-33 Similarly, a literature
review and meta-analysis by Yaffe and
colleagues34 concluded that the benefits
of HRT on cognitive function were lim-
ited to perimenopausal women com-
pared with postmenopausal women and
suggested that the beneficial effects of
HRT were secondary to the concurrent
improvement in menopausal symp-
toms. A subsequent meta-analysis of a
similar literature performed by
LeBlanc35 confirmed Yaffe’s suggestion
and observed that the presence of symp-
toms (eg, hot flashes, sleep disturbance,
or mood disturbance) predicted a bene-
ficial effect of HRT on cognition.
Similarly, studies in both animals and
humans suggest that a short but not
long duration of hypogonadism prior to
initiation of estrogen therapy is associ-
ated with beneficial effects on both 
measures of cognition36-38 and athero-
sclerotic plaque formation.39,40 These
findings are consistent with the
observed differences in treatment
response between perimenopausal or
recently menopausal and older post-
menopausal women.28,41,42 Additionally,
these findings introduce the concept of
the critical window for the efficacy of
HRT. For example, nonhuman primate
studies have shown that initiation of
HRT is associated with cardioprotection
when administered immediately after
oophorectomy but not after 30 months
(approximately 6 human years).39 This
critical window construct has been pro-
posed as an explanation for some of the
discrepant findings between the obser-
vational studies (many of which includ-
ed younger, more symptomatic women)
and the recent RCTs related to the
Women’s Health Initiative,43-45 which
principally included older asympto-
matic women.46 Finally, independent of
stage of reproductive life or duration 
of hypogonadism, several studies
employing both plasma lipid levels and

cognitive outcome measures suggest
that the effects of sex steroids may be
influenced by the presence of polymor-
phisms in specific steroid receptors.47-49

The evidence that younger peri-
menopausal but not older post-
menopausal women respond to 
estrogen therapy suggests that those
mood disorders occurring in peri-
menopausal women are caused by
changes in hormones (eg, withdrawal or
fluctuations) rather than prolonged sex
steroid deficiency. The possibility that it
is the change or acute withdrawal from
ovarian steroids that is relevant in the
pathophysiology of these conditions
suggests several mechanisms that may
be involved in the onset of mood disor-
ders. Alternatively, since the peri-
menopause may be associated with 
prolonged and increased estradiol secre-
tion, it is possible that these increased
levels of estradiol compromise central
nervous system function.50

Role of Estradiol Therapy in
Perimenopausal Depression

Investigations of plasma levels of
gonadal steroids in women with peri-
menopause-related depression have
identified no consistent abnormality of
reproductive endocrine function that
distinguishes this disorder. Nonetheless,
the relevance of changes in pituitary-
ovarian function to depression during
the perimenopause is suggested by two
findings: first, in some perimenopausal
depressed women, mood symptoms
improve concurrently with the restora-
tion of ovarian function51; second,
estradiol therapy may have mood-
enhancing effects in perimenopausal
women with depression.

Controlled studies employing syn-
thetic forms of estrogen in the treat-
ment of depression have yielded mixed
results. Estrogen has been reported to
improve mood (albeit inconsistently)52-

54 in the following samples: peri-
menopausal and postmenopausal
women reporting depressive symp-
toms30,55,56; postmenopausal women
with depression unresponsive to tradi-
tional antidepressant therapy57; and
nondepressed menopausal women not
experiencing hot flashes.58

Schmidt and colleagues31 examined
the therapeutic efficacy of estradiol
replacement in 34 women (approximate-
ly 50% of whom had no prior history of
depression) with perimenopausal
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depression under double-blind, placebo-
controlled conditions. After 3 weeks of
estradiol, depression rating scale scores
were significantly decreased compared
to baseline scores and significantly lower
than scores in the women receiving
placebo. A full or partial therapeutic
response was seen in 80% of subjects on
estradiol and in 22% of those on place-
bo, consistent with the observed effect
size (0.69) in a recent meta-analysis of
studies examining estrogen’s effects on
mood.59 The therapeutic response to
estrogen was observed in both MDD and
minor depression as well as in women
with and without hot flashes. These data
suggest that estrogen’s effect on depres-
sion is not solely a product of its ability
to reduce the distress of hot flushes.

These findings are consistent with
data from Montgomery and colleagues31

and Saletu and colleagues55 suggesting
the beneficial effects of estrogen on
mood in perimenopausal women
reporting depressive symptoms. Two
recent studies32,33 have extended these
observations. Soares and colleagues32

reported a significant and beneficial
effect of estrogen replacement com-
pared to placebo in women with peri-
menopause-related MDD (as defined by
the Primary Care Evaluation of Mental
Disorders—a self-administered diagnos-
tic instrument)60 and, additionally,
reported that baseline plasma estradiol
levels did not predict response to estrogen
treatment.32 Morrison and colleagues33

observed that estrogen was no more effec-
tive than placebo in postmenopausal
depressed women, in contrast to previous
results in perimenopausal women. These
data emphasize that the stage of repro-
ductive senescence may predict response
to estrogen, as originally reported by
Appleby and colleagues.29 Thus, peri-
menopausal women who are undergoing
changes in reproductive function may be
more responsive to estrogen than post-
menopausal women, whose hormonal
changes have long since stabilized.

Clinical Management
From both research and clinical per-

spectives, the assessment of peri-
menopause-related depression should
include a careful history focused on sev-
eral phenomena: (1) the prominence of
the affective and behavioral symptoms
relative to somatic symptoms such as
hot flashes or vaginal dryness; (2) the
presence of any past history of 

depression or hypomania, in order to
compare the similarity of current symp-
toms with those of previous episodes;
(3) possible comorbid or preexisting
conditions; (4) the temporal relation-
ship between the severity of mood
symptoms and possible changes in men-
strual cycle function (regular to irregu-
lar); (5) the frequency of estrogen-sensi-
tive somatic symptoms, such as hot
flashes, which may predict the effective-
ness of estrogen replacement in treating
mood and behavioral symptoms; (6) the
current social and vocational context;
(7) other symptoms that may impact on
self-esteem and that may be responsive
to estrogen replacement, such as uri-
nary incontinence or sexual dysfunction
(due to urogenital changes); (8) poten-
tial risk factors for osteoporosis, which
may suggest the potential need for
estrogen replacement; and (9) the pres-
ence of contraindications to estrogen
replacement, such as a personal or fam-
ily history of breast cancer.

The differential diagnosis of peri-
menopause-related depression includes
the following: dysphoria secondary to hot
flash-induced dysomnia; depression sec-
ondary to adverse or stressful life events;
recurrent depression; and medical illness
presenting as depression. Reproductive
status may be characterized by serial
plasma FSH or estradiol levels to confirm
the presence of the perimenopause and to
track improvements in mood if they
occur in relation to changes in pituitary-
ovarian hormone secretion.

The decision to prescribe estradiol for
perimenopausal depression must fur-
ther be informed by associated risks and
the availability of alternative treatments
(such as DHEA, phytoestrogen, or
testosterone supplementation). The
Women’s Health Initiative Study43-45,61

demonstrated that continuous adminis-
tration of one form of estrogen (conju-
gated estrogens) in combination with
one form of progesterone (medrox-
yprogesterone acetate) is associated
with an increased risk of dementia,
heart attacks, stroke, blood clots, and
breast cancer, particularly when admin-
istered many years after menopause.43-

45,61 Thus, the potential risks for cardio-
vascular morbidity and breast cancer
after prolonged estrogen therapy appear
to offset the benefits of estrogen therapy
as a first-line treatment for depression.
Additionally, several adequate treat-
ments for depression exist, and, there-

fore, the first-line medication for peri-
menopausal women presenting with
depression is a traditional antidepres-
sant, such as an SSRI. Indeed, recent
reports documenting the therapeutic
benefits of SSRIs in hot flashes support
a more prominent role for these med-
ications in the management of peri-
menopausal depression. Nonetheless,
treatment of depression with estradiol
could be considered under the following
circumstances: (1) as a treatment alter-
native for ambulatory depressed
patients who fail to respond to a con-
ventional first-line intervention (approx-
imately 50%)62; (2) women who refuse to
take psychotropic agents or who other-
wise prefer treatment with estradiol; (3)
women who will undertake treatment
with estradiol for other acute symptoms
(eg, hot flashes) and who, therefore,
could delay treatment with antidepres-
sants until determining whether estradi-
ol treatment was sufficient. While estra-
diol treatment is no longer appropriate
for prophylaxis, it is still reasonably pre-
scribed for acute symptoms and syn-
dromes, including depression.

In addition to the possible antidepres-
sant efficacy of estrogen in peri-
menopausal depression, some but not
all63 studies have suggested that the
response of peri- (Soares and col-
leagues, oral communication, 2001) and
postmenopausal women64,65 to some
antidepressants (ie, SSRIs) may be
enhanced by the use of estrogen replace-
ment. Consequently, if not otherwise
contraindicated, estrogen augmentation
may be of value in the treatment of per-
imenopausal depressed women who
ostensibly are antidepressant nonre-
sponders. Finally, progestin may induce
a dysphoric state in some women
receiving estrogen therapy. However,
progestin-induced dysphorias are not
uniformly experienced in all women,
nor are predictors of the dysphoric
response known. Thus, progestins
should not be contraindicated in the
presence of an antidepressant response
to estradiol in a depressed peri-
menopausal woman (and are advised in
women with a uterus).

Alternative hormonal treatment
strategies include DHEA available over-
the-counter, phytoestrogens, selective
estrogen receptor modulators (SERMs),
and testosterone supplementation. The
potential roles in perimenopausal
depression for phytoestrogens and
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SERMs remain to be investigated,
whereas DHEA appears to have an anti-
depressant effect in some women.66

Reports of testosterone’s effects on
libido suggest the use of this strategy to
augment libido in some women (at
midlife or during the perimenopause)
with decreased libido despite treatment
with either SSRIs or estradiol therapy.
As in other types of depression, psy-
chotherapy is an important adjunct to
pharmacologic or hormonal interven-
tions and can prove crucial in women
for whom the menopause holds nega-
tive meaning (eg, a hysterectomy can be
a traumatic loss for some women) and
in those who have significant life stres-
sors and poor social supports.

Conclusion
The relationship between the onset

of depressive illness and reproductive
senescence has been a source of con-
troversy. Epidemiologic and clinic-
based studies that have distinguished
between perimenopause (a time of
considerable variability in ovarian hor-
mone secretion) and postmenopause
(a time when hormonal changes have
long since stabilized) have suggested
that in some middle-aged women peri-
menopause is associated with an
increased vulnerability to depression.
Additional support for this suggestion
is provided by double-blind RCTs doc-
umenting the therapeutic efficacy of
estradiol in perimenopausal depressed
women but not in postmenopausal
depressed women. Future efforts
should abandon the all-or-none con-
troversy and should be directed
toward understanding the determi-
nants and consequences of the vari-
ability that we see in the response to
change in reproductive endocrine
function; the response (therapeutic or
adverse) to hormonal therapy; the
impact of duration of hypogonadism;
and the behavioral effects of the grow-
ing number of hormone receptor ago-
nists and modulators. PP
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