
Introduction
In the general population, affective

disorders are approximately twice as
common in women as in men, with a
prevalence of depression in women
≤20%.1 In addition to genetic and psy-
chosocial factors, repeated dysphoric
premenstrual or postpartum events may
contribute to the greater lifetime preva-
lence of mood disorders in women.
Affective disorders linked to hormonal

fluctuations are seen during premenstru-
al, postpartum, and perimenopausal peri-
ods. Hormonal fluctuations are also asso-
ciated with increased risk of affective dys-
regulation or mood episodes in women
with unipolar, bipolar, or perimenopausal
depression.2 During reproductive events,
exposure to and withdrawal from proges-
terone, more specifically from the cen-
trally acting metabolites of progesterone
termed neurosteroids, could modulate 

γ-aminobutyric acid (GABA)A receptor
functioning in a fashion similar to chron-
ic stress, increasing the vulnerability to
depressive disorders.

Premenstrual affective disorders,
postpartum mood disorders, and peri-
menopausal symptoms are well-recog-
nized syndromes. Care must be taken to
perform a thorough history and physi-
cal examination, as well as to evaluate
symptoms recorded by the patient, in
order to avoid diagnosing a reproduc-
tive mood disorder in a patient whose
symptoms might be better explained by
a psychiatric or medical condition.
Once a definitive diagnosis is made, var-
ious treatment strategies with docu-
mented efficacy can be undertaken. This
article reviews the basis for these disor-
ders, their clinical features, and updates
in their formal diagnosis and treatment.

Premenstrual Affective
Disorders: Premenstrual
Syndrome and Premenstrual
Dysphoric Disorder
Clinical Features and Formal Diagnosis

An estimated 50% to 80% of menstru-
ating women experience physical and
psychological symptomatology during
the premenstrual period. In 3% to 5% of
these cases, symptoms are of sufficient
severity to disrupt social or psychologi-
cal functioning.3 In premenstrual disor-
ders, which include premenstrual syn-
drome (PMS) and premenstrual dys-
phoric disorder (PMDD), variations in
ovarian hormone concentrations result
in both somatic and psychosocial mani-
festations. Predominant physical com-
plaints include bloating, mastalgia, 
and increased appetite; affective symp-
toms include irritability, anxiety, and
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Abstract
Reproductive events are associated with varying degrees of depressed mood in a sig-

nificant number of women. Reproductive mood disorders linked to menstruation
include premenstrual syndrome, premenstrual dysphoric disorder, and premenstrual
exacerbation of mood disorders. Postpartum disorders include postpartum “blues” and
postpartum depression with or without psychosis. Women are also more vulnerable to
affective disorders during the perimenopausal period. Though similar to affective dis-
orders without temporal relationship to hormonal changes, hormonally mediated
mood disorders are distinct entities with many common features. They share potential
etiologies, including onset with exposure to fluctuation in ovarian sex steroids and
improvement in symptoms in response to treatment with selective serotonin reuptake
inhibitors (SSRIs.) SSRIs are indeed the best-established class of medications for treat-
ing reproductive mood disorders.

Focus Points
• Premenstrual dysphoric disorder (PMDD) differs from premenstrual syn-

drome (PMS) in that psychological symptoms of PMDD are more debilitat-
ing; symptoms of either disorder have an impact on social functioning.

• Symptoms of PMS and PMDD occur during the luteal phase and resolve
completely by the cessation of menstrual flow.

• In postpartum depression, symptoms meet criteria for a major depressive
episode within 4 weeks of delivery.

• Selective serotonin reuptake inhibitors are helpful in many women with
reproductive mood disorders, indicating dysregulation of serotonergic
activity as a potential etiology.

• Estrogen has been shown to modulate neurotransmission at multiple
points in the serotonin pathway, including serotonin uptake, synthesis,
receptor transcription and density, and response to serotonergic stimula-
tion. Progestins counteract some of these effects.



depression. Confusion and poor concen-
tration are the primary cognitive
changes reported. Behaviorally, social
withdrawal and increased argumenta-
tive behaviors are typically seen. By def-
inition, the symptoms of PMS and
PMDD begin after ovulation and may
persist through the first 4 days of the fol-
licular phase of the menstrual cycle. In
anovulatory states, such as before
menarche, during spontaneously anovu-
latory cycles, during pregnancy, or after
the menopause, the rise and fall of ovar-
ian sex steroids is aborted, and PMS
symptoms fail to occur.4

PMS is diagnosed when one or more
physical symptoms and at least one psy-
chological symptom are present for 
≤ 2 weeks prior to menses, with remis-
sion by the cessation of the menstrual
flow.5 In clinically significant PMS,
symptoms must be documented
prospectively for at least two consecu-
tive menstrual cycles, restricted to the
luteal phase of the menstrual cycle, and
result in functional impairment. Other
medical or psychological diagnoses that
might better explain the symptoms
must be excluded. Affective and somatic
symptoms used as diagnostic criteria
for PMS by the American College of
Obstetrics and Gynecology (ACOG) are
listed in Table 1.5

PMDD is a more severe premenstrual
disorder focused on the psychological
symptoms. It has been estimated that
approximately 79% of women diag-
nosed with severe PMS would also be
given the diagnosis of PMDD.6 The diag-
nosis of either PMS or PMDD requires
luteal phase timing of symptoms, and a
symptom-free interval from approxi-
mately day 4 of menses to the onset of
ovulation. The American Psychiatric
Association’s Diagnostic and Statistical
Manual of Mental Disorders, Fourth
Edition (DSM-IV)7 criteria for the diag-
nosis of PMDD are outlined in Table 2.
A recent study noted a 6.3% prevalence
of PMDD among a community-based
sample of American women; other esti-
mates have suggested a prevalence of
3% to 8% of women.8

A significant number of women with
premenstrual disorders are also affect-
ed by other mood disorders. In women
with PMS or PMDD, the lifetime preva-
lence of major depressive disorder
(MDD) varies between 30% and 76%,
depending on the diagnostic criteria
and the population under scrutiny.9

Prospectively screened women who
met criteria for PMDD were found to
have concurrent psychiatric disorders
in 20% of cases, as assessed by the
Schedule for Affective Disorders and

Schizophrenia interview. Psychiatric
diagnoses included depression, anxiety
disorder, phobic disorder, schizophre-
nia, schizoaffective disorder, and sub-
stance abuse.9
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Table 1
ACOG Diagnostic Criteria for Premenstrual Syndrome 
PMS is diagnosed when all of the following criteria have been met:
• The patient prospectively documents at least one of the affective and somatic

symptoms listed below. 
• Symptoms present during the 5 days before menses for three menstrual cycles. 
• Symptoms are of significant severity to impact social or economic performance. 
• Symptoms abate during the first 4 days of the menstrual cycle and do not recur

until at least cycle day 13. 
• There is no concomitant pharmacologic therapy, hormone ingestion, or drug or

alcohol abuse.

Affective Symptoms Somatic Symptoms
• Depression • Breast Tenderness
• Angry outbursts • Abdominal bloating
• Irritability • Headache
• Anxiety • Swelling of extremities
• Confusion
• Social withdrawal
ACOG=American College of Obstetricians and Gynecologists; PMS=premenstrual syndrome.
Adapted fro m: ACOG Practice Bulletin: Premenstrual Syndrome. Compendium of Selected
Publications. Washington, DC: American College of Obstetricians and Gynecologists; 2000:1-9.
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Table 2
DSM-IV Criteria for PMDD
PMDD is diagnosed when the following criteria has been met for most of the 
preceding 12 cycles:
1. The patient experiences five or more of the following symptoms, including at

least one core symptom:
• Markedly depressed mood, hopelessness, self-deprecating thoughts*
• Marked anxiety, tension*
• Marked affective lability*
• Persistent and marked anger or irritability*
• Decreased interest in usual activities
• Subjective sense of difficulty in concentrating
• Subjective sense of being out of control
• Lethargy, easy fatigability
• Marked change in appetite
• Hypersomnia or insomnia
• Other physical symptoms, such as breast tenderness, headache, bloating

2. The patient reports symptoms during the last week of the luteal phase, with
remission within a few days of onset of menses

3. The patient documents absence of symptoms during the week following menses

4. The patient demonstrates marked interference of symptoms with work, school,
or usual social activities and relationships

5. Symptoms are not an exacerbation of another disorder

6. Prospective daily ratings confirm three of the above criteria during at least two
consecutive symptomatic menstrual cycles

*Core symptom.

DSM-IV=Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; PMDD=premenstrual
dysphoric disorder. 

Adapted from: Diagnostic and Statistical Manual of Mental Disorders.  4th ed. Washington, DC:
American Psychiatric Association; 1994:715-718.
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The diagnosis of PMS or PMDD is
hampered by the presence of a wide
range of symptoms, many shared with
other syndromes. In addition, certain
psychiatric or medical conditions may
worsen during the luteal phase of the
menstrual cycle. The focus of the first
visit to the physician should be a com-
plete history and physical, in order to
exclude other diagnoses. The differential
diagnosis of PMS and PMDD includes
various conditions subject to menstrual
magnification or premenstrual exacer-
bation, including depressive disorders,
generalized anxiety disorder, panic dis-
order, hypothyroidism, irritable bowel
syndrome, endometriosis, anemia,
chronic fatigue syndrome, fibromyalgia,
lupus, perimenopause, drug or alcohol
abuse, and domestic violence.

A clinical diagnosis of PMS or PMDD
relies on the patient’s subjective recount-
ing of symptoms. Nightly recording is
essential to document a cyclical nature
of the complaints, helping to differenti-
ate a premenstrual disorder from a psy-
chological or medical condition. Patients
should chart their symptoms throughout
at least two successive menstrual cycles.
When the woman returns with her
diaries, dividing them into three phas-
es—premenstrual, menstrual, and post-
menstrual—demonstrates the temporal
relationship between symptoms and
menses. Cyclical symptoms confined to
the latter half of each menstrual cycle
and resolving by day 4 of menses, as well
as a clearly symptom-free interval from
menses until ovulation, are critical to the
diagnosis of PMDD. Severe cases of PMS
and all cases of PMDD are disabling syn-
dromes that interfere with work, social
relationships, or both. Consistent post-
menstrual timing of symptoms suggests
an underlying affective disorder, as does
the presence of physical symptoms relat-
ing only to appetite, energy, and sleep,
and not including breast tenderness
and/or bloating.

Etiologic Hypotheses
Potential explanations for the symp-

toms in premenstrual mood disorders
involve dysregulation of serotonergic
activity and/or of GABAergic receptor
functioning.10 Decreased serotonin
transmission in the brain is thought to
contribute to depressed mood, irritabili-
ty, anger and aggression, poor impulse
control, and increased carbohydrate
craving. Most, but not all, serotonergic

parameters which have been evaluated
are altered only during the symptomatic
luteal phase in women with PMS or
PMDD.11 Furthermore, serotonergic, not
noradrenergic antidepressants, are
effective in PMS and PMDD.

The GABAA receptor is considered a
primary regulator of cognitive function
and affect. Its expression and pharma-
cologic effect is modulated by various
factors, including ovarian sex
steroids.12 Allopregnanolone is a neu-
roactive steroid produced by the ovary,
the adrenal gland, and de novo in the
brain as a metabolite of both choles-
terol and progesterone. Similar to 
benzodiazepines and barbiturates, allo-
pregnanolone binds to the chloride
channel of the GABAA receptor and has
anxiolytic and anticonvulsant effects.13

Rodent studies of exposure to and
withdrawal from progesterone after
metabolism to allopregnanolone reveal
decreased sensitivity of GABAA recep-
tors to GABA agonists, resulting in
insensitivity to endogenous anxiolytic
neurosteroids or to benzodiazepines.14

The finding of decreased sensitivity
was attributed to alterations in GABAA

receptor subunit composition. Women
with PMS or PMDD may also be less
sensitive to the anxiolytic, sedating
effects of neurosteroids during the
luteal phase.15 Diminished levels of or
sensitivity to allopregnanolone and/or
altered GABAergic transmission could
contribute to symptoms of anxiety, irri-
tability, and depression in women with
PMS or PMDD.

Lower allopregnanolone concentra-
tions have also been found in the luteal
phase in women with PMS16,17 in some
published studies.18,19 Additionally, in
women with premenstrual mood disor-
ders, an appropriate increase in neu-
roactive steroid levels in response to
stress may not occur.13 Fluoxetine and
paroxetine, two selective serotonin
reuptake inhibitors (SSRIs), increase
brain allopregnanolone content in rats20

and possibly in individuals with depres-
sion. The increase of allopregnanolone
concentrations in the brain acting via
GABA receptors may contribute to the
rapid anxiolytic and antidepressant clin-
ical action of this class of drugs.20

The consistent finding of diminished
serotonergic activity limited to the luteal
phase in women with premenstrual
mood disorders, as well as the rapid ther-
apeutic response to the administration of

SSRIs and the alteration in neurosteroid
concentration or reactivity, suggest that
the interaction between ovarian sex
steroids, the GABAA receptor, and/or the
central serotonergic system, differ in
women with PMS/PMDD compared with
asymptomatic women or those with an
affective disorder.

Treatment Strategies
SSRIs are considered the treatment of

choice in premenstrual affective disor-
ders, such as severe PMS or PMDD.
Many placebo-controlled trials have
demonstrated a 50% to 70% response
rate at standard daily antidepressant
doses, with significant improvement
compared to placebo using various
SSRIs, including fluoxetine,21,22 sertra-
line,23,24 citalopram,25 and the serotonin
norepinephrine reuptake inhibitor ven-
lafaxine.26 Unlike the treatment of affec-
tive disorders, in which a clinical
response requires 3–6 weeks of expo-
sure to a drug, the response to SSRIs in
PMS and PMDD patients occurs within
the first days of exposure.

The shorter response interval in pre-
menstrual affective disorders is the
basis of intermittent treatment with
SSRIs during the luteal phase, which
has also proven effective in many stud-
ies.24,25,27 More recently, weekly luteal-
phase dosing of enteric-coated fluoxe-
tine in two 90-mg doses was shown to
be efficacious and well-tolerated.28

In addition to improvement in mood,
other aspects of PMS and PMDD may
be relieved by treatment with SSRIs.
SSRIs have been shown to reduce the
most common physical symptoms, such
as bloating and breast tenderness, asso-
ciated with PMDD,22 whereas treatment
with another antidepressant, bupropi-
on,21 has not shown significant effective-
ness compared to placebo. In a recently
published study,27 intermittent luteal
phase dosing of sertraline failed to
demonstrate significant improvement
in physical symptoms, but did effective-
ly reduce complaints of premenstrual
cognitive disturbance, increased
appetite, increased sleep, and lethargy.
Another recent placebo-controlled study
showed that fluoxetine 20 mg/day or 
60 mg/day reduced symptoms that neg-
atively impact work capacity within the
first cycle of treatment.29

Unfortunately, premenstrual symp-
toms rapidly recur following discontin-
uation of SSRI therapy in women with
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premenstrual symptoms versus women
with depression, who generally experi-
ence a prolonged remission. A retro-
spective analysis of two previous clinical
trials of fluoxetine in PMDD demon-
strated that symptoms recur within the
first cycle after discontinuation follow-
ing three treatment cycles.30

Historically, oral contraceptive pills
(OCPs) have not proven uniformly ben-
eficial in PMS/PMDD. However, a
newer OCP containing the progestin
drospirenone, a spironolactone deriva-
tive, has shown promise in the treatment
of PMDD in at least one study.31 The
antiandrogenic and antimineralocorti-
coid effects of drosperinone combined
with the ovulation inhibition of an OCP
may be the basis of the suggested effica-
cy. The same OCP was found to improve
health-related quality of life and general
well-being and relieve several physical
symptoms during the premenstrual peri-
od in women who experience PMS.32

Twenty-four-day active pills with 4-day
placebo pill cycles, allowing for more
complete hormonal suppression, are
under study for the treatment of PMDD
with the drosperinone-containing OCP.

The use of a gonadotropin-releasing
hormone (GnRH) agonist to suppress
ovarian sex steroids provides sympto-
matic relief in a majority of women with
PMS.33-35 Response rates to GnRH ago-
nist therapy were not noted in all docu-
mented studies, but in two reports, 50%
to 55% of women with PMS responded
with a reduction in symptom severity by
50% to 75%. In at least one trial of
GnRH agonist therapy with low dose
(menopausal replacement doses) of
estrogen and progesterone addback, the
symptomatic improvement vaginal
health and estrogen withdrawal persist-
ed over the course of 12 months.35

A GnRH agonist can be used alone or to
augment treatment with an SSRI. With
addback therapy, bone density, cardio-
vascular health, and vaginal health can
theoretically be maintained and vaso-
motor symptoms can be prevented.
However, long-term studies are lacking.
Therefore, GnRH analog even with
addback therapy remains a third-line
therapy if psychotropics have failed or if
there is a concurrent gynecologic indi-
cation for its use, such as cyclic pelvic
pain or endometriosis. 

GnRH agonist with estrogen
addback alone for two to three cycles is
also recommended as a preoperative

strategy for women with severe
PMS/PMDD who have completed child-
bearing and who may not have respond-
ed adequately to psychotropics. These
women may be candidates for hysterec-
tomy and bilateral salpingoophorecto-
my, which would be followed by
addback of estrogen alone. It is reason-
able, therefore, to suggest that in these
select cases, prior to performing the
surgery, both the treating physician and
the patient are confident that the hor-
monal mediated therapy afforded by
hysterectomy and bilateral oophorecto-
my with estrogen addback would be
satisfactory for their symptomatology.
Bilateral oophorectomy with estrogen
addback is effective for severe
PMS/PMDD, but should be reserved for
extreme cases in which other methods
have failed, preliminary treatment with
GnRH agonist with addback has
indeed been successful, and reproduc-
tion is completed.

Several complementary and alterna-
tive medicine approaches have demon-
strated some efficacy in premenstrual
disorders, although studies of these
therapies were not well-controlled.
These include light therapy, certain
herbal and nutritional supplements,
the use of exercise, and mind-body
approaches.36,37 Active bright white
light therapy, administered according
to a protocol used effectively in sea-
sonal affective disorder, significantly
improved mood symptoms in patients
with PMS, although one third of the
subjects were taking OCPs during the
study.36 L-tryptophan, a serotonin pre-
cursor, given at a dose of 6 g/day, was
significantly more effective than place-
bo in the control of extreme mood
swings, dysphoria, irritability, and ten-
sion in patients with PMDD.38 Calcium
carbonate 1,200 mg/day in divided
doses has also shown efficacy in two
randomized controlled trials for
PMS.39 Initiation of or increase in exer-
cise, particularly the aerobic variety,
may reduce premenstrual mood symp-
toms and has other obvious potential
health advantages. Psychological
counseling employing cognitive-behav-
ioral therapy (CBT), in comparison to
fluoxetine administration or combined
CBT with fluoxetine, showed signifi-
cant improvement in premenstrual
symptoms after 6 months of treatment,
and CBT demonstrated longer mainte-
nance of treatment effects.40

Mood Disorders in Pregnancy
The prevalence of depression during

pregnancy is estimated to be between
10% and 16%. Pregnancy is not consid-
ered protective against relapses in
women with recurrent MDD. Thus, in
women who are treated in the nonpreg-
nant state with SSRIs or tricyclic anti-
depressants (TCAs) for severe depres-
sion or depression with prior recur-
rences, the same antidepressants are
usually continued. SSRIs, although cat-
egory C drugs, are well-studied in preg-
nancy, and equivalent rates of major
malformations compared to nonex-
posed controls have been noted. 
In women taking SSRIs in various
stages of pregnancy, rates of neonatal
complications and congenital anom-
alies were within general population
rates.41 Children of women who received
either TCAs or fluoxetine were evaluat-
ed between 16 and 86 months of life,
and there were no significant differ-
ences in intelligence quotient, tempera-
ment, mood, activity levels, distractibili-
ty, or behavior, in any of the children.42

Recent research suggests that SSRI-
exposed infants may have adverse sero-
tonergic effects during the first 4 days of
life. Observed symptoms, including
tremor, restlessness, and rigidity, are
similar to serotonergic overstimulation
in adults, rather than an SSRI with-
drawal syndrome.43 Nevertheless, the
use of SSRIs in order to avoid severe,
disabling depression in pregnant
women is recommended.

Postpartum Affective
Disorders

Postpartum affective disorders,
ranging from postpartum “blues” to
severe depression with psychosis, pose
a major public health problem affect-
ing 10% to 20% of women in the first
few months after delivery. Aside from
the adverse consequences for women
who become depressed while going
through a major life transition, there
are additional concerns for the family
unit. Maternal depression has an
adverse effect on the relationship
between mother and child and on the
child’s emotional, behavioral, and cog-
nitive development.44 Expeditious
treatment is usually effective and
allows mother-infant attachment to
develop. However, though women
often have contact with healthcare
professionals during the postpartum
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period, many women experiencing
depression after birth do not seek pro-
fessional attention and are relatively
unwilling to disclose emotional prob-
lems, particularly depression.45 Almost
50% of women do not seek help from
family members or friends.46

Treatment is based on optimizing
social support and counseling or antide-
pressants as indicated. Referral for psy-
chiatric care is indicated with severe
depression, suicidal ideation, or evi-
dence of psychosis. Such women require
a comprehensive approach to treatment,
including crisis intervention, pharma-
cotherapy, psychotherapy, and intensifi-
cation of their social support system.

Postpartum “Blues”
A transitory state of unstable emo-

tional reactivity that affects up to 85%
of all postpartum women, the postpar-
tum “blues” are characterized by affec-
tive lability with rapid onset and reso-
lution.47 Symptoms include crying
spells, sadness, confusion, insomnia,
and anxiety, and can begin as early as
the first postpartum day, but most
commonly occur after 3–5 days.
Affective symptoms are self-limited
and rapidly remit, usually within 
7–14 days. Treatment consists of sup-
portive care, along with education
regarding newborn care. In those
women whose symptoms continue
and/or worsen, a diagnosis of postpar-
tum depression is often made.

Several theories have been advanced to
explain postpartum blues. The abrupt
withdrawal of estrogen and proges-
terone may play a role. The likelihood of
developing postpartum blues has been
shown to depend upon the change
between gestational and postpartum
hormone levels, rather than the absolute
level of these hormones.48 Additionally,
allopregnanolone and pregnanolone,
anxiolytic metabolites of progesterone,
were found to be significantly lower in
patients with postpartum blues.49 These
neuroactive steroids may behave like
other GABAA agonists (eg, benzodi-
azepines), producing withdrawal symp-
toms after rapid discontinuation.

The development of postpartum
blues is unrelated to parity, breastfeed-
ing, prior psychiatric history, environ-
mental stressors, or cultural context.50

However, these factors may influence
whether the blues lead to a major post-
partum depressive episode.

Postpartum Depression
Postpartum depression, which affects

10% to 20% of women, is defined as an
MDD episode within 4 weeks of delivery.
Patients meet DSM-IV criteria for MDD,
including presence of five or more of the
following symptoms for at least 2 weeks:
depressed mood, loss of interest or plea-
sure (anhedonia), significant weight loss
or gain/change in appetite, insomnia or
hypersomnia, psychomotor agitation or
retardation, fatigue or loss of energy,
feelings of worthlessness, inappropri-
ate/excessive guilt, diminished ability to
think or concentrate, and recurrent
thoughts of death or suicide.7 Sleep dis-
turbance and excessive irritability are
common. There may be feelings of guilt
and inadequacy in caring for the infant,
as well as a sense of detachment from
the newborn. A small percentage of
women with postpartum depression
develop egodystonic thoughts of harm-
ing their infants.51 The quality of these
thoughts may be obsessive, though they
are generally acted upon only in the
presence of psychosis.

The etiology of postpartum depres-
sion remains unclear. Prospective stud-
ies do not definitively link postpartum
depression to the presence of hormonal
abnormalities.52 However, some women
may be more sensitive to the mood-
destabilizing effect of gonadal steroid
withdrawal. Other studies have con-
cluded that cultural factors, including
role identification, community support,
and rituals, may explain the discrepan-
cies in the incidence of postpartum
depression.53 Factors associated with
postpartum depression include history
of a prior MDD episode, history of
PMDD, family history of mood disor-
ders, psychosocial stress including low
socioeconomic status, and inadequate
social support.54,55 Operative delivery,
adverse pregnancy outcome, and neona-
tal hospitalization are also risk factors.56

An important first step in the treat-
ment of postpartum depression is accu-
rate diagnosis followed by encouraging
the patient to optimize social support.
Support from the partner has been
shown to be of significant benefit for
women experiencing postpartum depres-
sion.57 Family and friends, as well as
home-based help with nannies or house-
keepers, can provide assistance with
newborn care and allow sleep to be max-
imized and other responsibilities mini-
mized during the postpartum transition.

Other nonmedical options in the
treatment of postpartum depression
include individual counseling with
interpersonal psychotherapy (IPT),
CBT, or group therapy. IPT has been
shown to be as effective as pharmaco-
logic therapy for the treatment of mild
to moderate postpartum depression.58

Six sessions of CBT also reduced post-
partum depressive symptoms.59 Group
IPT may be more cost effective than
individual IPT. Furthermore, the group
approach allows participants to meet
other women facing similar challenges,
thereby normalizing their experiences
as mothers of newborn infants.60

The use of antidepressants is recom-
mended for moderate to severe depres-
sion or for resistant depression. SSRIs
and TCAs have been well studied and do
not need to be discontinued during
breastfeeding.61 Because of their prefer-
able side-effect profile, the SSRIs are
considered first-line agents. Sertraline is
the best-studied SSRI and is therefore
the drug of choice in breastfeeding
mothers with postpartum depression.62

Altshuler and colleagues62 demonstrated
that low concentrations of sertraline
were detected in breast milk, and infant
serum concentrations were very low or
nondetectable. Paroxetine is also a high-
ly effective SSRI, with no drug detected
in breast milk or infant serum.63

Fluoxetine, an SSRI with a longer half-
life, is also an effective antidepressant.
In women who breastfeed, data demon-
strate that if doses do not exceed 
20 mg/day, there will not be an adverse
effect in infants even after 2 months of
therapy.64 Citalopram is an acceptable
alternative SSRI, as the drug enters the
mother’s milk in small amounts.64

The TCAs nortriptyline and imipramine
have been used effectively in the treat-
ment of postpartum depression.61

In some, the management of postpartum
depression is similar to the treatment of
nonpuerperal depression and includes
medication and/or psychotherapy.

Estrogen therapy using 17-β-estradiol
has been shown to rapidly reduce post-
partum depressive symptoms.65 The
medical risks preclude use in most
cases; however, thromboembolic events
are increased if estradiol is utilized
within the first 6 weeks, and endometri-
al hyperplasia can result from unop-
posed estrogen use.

The use of preventive measures in
postpartum depression is dependent
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upon the patient’s history. All women
are at risk for postpartum depression
and should be screened at 4–6 weeks
postpartum with the Edinburgh
Postnatal Depression Scale.66 In primi-
paras with a history of depression or
PMDD, very close observation for the
first sign of postpartum depression is
recommended and a 1–2-week postpar-
tum visit should be scheduled. For mul-
tiparas with a history of postpartum
depression, treatment should begin
immediately after the birth of the child,
before evidence of depression is seen.
Antidepressants can be initiated during
the third trimester if the patient is at
very high risk of developing MDD after
delivery. Postpartum depression
increases the vulnerability to future
episodes of MDD and PMDD.

Postpartum Depression with
Psychosis

Postpartum psychosis is the most rare
postpartum mood disorder, occurring in
only 0.1% to 0.2% of all pregnancies.67

Episodes typically begin abruptly
between days 3 and 14 of the postpar-
tum period, but they may occur anytime
between the day 1 and week 6 postpar-
tum.68 Major symptoms include restless-
ness, sleep disturbance, anxiety, para-
noid symptoms, hallucinations with or
without delusions, catatonic excite-
ment, and labile or depressed mood.68

The extreme severity of symptoms rep-
resents a significant risk to both mother
and infant. Compared with episodes of
nonpsychotic depression, women with
postpartum psychosis who harbor
thoughts of harming their infants are
more likely to act on these thoughts.69

Postpartum psychosis has an uncer-
tain etiology, although rapidly declining
estrogen levels may be a contributing
factor.70 Thyroid dysfunction may play a
role in a small subgroup of patients; thy-
roid abnormalities, notably thyroiditis,
are slightly higher in postpartum women
than in the general population.71 Other
organic etiologies, such as Sheehan’s
syndrome, human immunodeficiency
virus infection, drug or alcohol-related
intoxication, and withdrawal conditions,
may also be causes of psychosis.72

Postpartum psychosis can be the first
manifestation of a recurrent psychiatric
illness, such as unipolar or bipolar
depression. Postpartum mania is the
most common cause of postpartum 
psychosis, affecting 25% to 35% of

women with previously diagnosed 
bipolar disorder.73 Some studies suggest
that psychotic disorders with postpar-
tum onset are recurrent illnesses in the
majority of cases.68 According to the
DSM-IV, the specifier “with postpartum
onset” can be applied to the current or
most recent major depressive, manic, or
mixed episode in MDD, bipolar I or
bipolar II disorder, or brief psychotic
disorder, if the onset of the episode is
within 4 weeks postpartum.74

Aggressive treatment of postpartum
psychosis is critical. The risk of infanti-
cide necessitates careful supervision of
the psychotic mother and her infant.
Hospitalization is often required, espe-
cially if the mother appears to be dan-
gerous to herself or to the infant.47

Medication is indicated in the treatment
of postpartum psychosis when the psy-
chosis is deemed to be a manifestation
of bipolar disorder and in cases where
there is an increased risk of bipolar 
disorder, such as in the presence of a
positive family history. Recommended
treatments consist of mood stabilizers,
such as lithium and neuroleptics.
High-potency antipsychotics, such as
haloperidol, are preferred over low-
potency antipsychotics and are often
necessary for the acute phase of psy-
chosis.75 However, in cases where post-
partum psychosis is a diathesis of
bipolar disorder, mania in particular,
typical antipsychotics with antimanic
properties, such as olanzapine, risperi-
done, and quetiapine, are indicated.74

In addition, there is empiric support
for the use of antidepressants, such as
SSRIs or TCAs.72,74

Issues related to breast feeding must
be addressed, including whether or not
breast feeding is advisable in a mother
with postpartum psychosis. Sleep and
stress reduction are certainly important
for patients with postpartum psychosis,
and breast feeding may not be con-
ducive. In addition, lithium is present in
breast milk at approximately 50% of the
maternal serum levels and can be poten-
tially toxic to the infant.75 Therefore,
breastfeeding is not recommended in
women who are being treated with lithi-
um. Lamotrigine, along with atypical
antipsychotics, such as clozapine, olan-
zapine, risperidone, and quetiapine, are
also not compatible with breast feed-
ing.75 Some mood stabilizers, such as
valproic acid and tegretol, which have
traditionally been used in the treatment

of epilepsy, have been determined to be
safe in breastfeeding mothers.75

However, no information exists regard-
ing gabapentin and topiramate.

Puerperal psychosis can be resistant
to neuroleptic medications, especially
when the symptoms emerge long after
delivery.76 Electroconvulsive therapy
(ECT) is an important alternative thera-
py for patients resistant to medication
or whose symptoms threaten to esca-
late. Numerous reports indicate that
severe depression, including that with
postpartum onset, responds well to
ECT. This form of therapy might be the
treatment of choice for severe postpar-
tum depression with or without suicidal
and/or homicidal ideation, as well as in
postpartum psychosis, where psy-
chopharmacologic intervention may not
provide rapid enough restoration of the
patient’s function.77

The frequency of relapses during
puerperium is approximately 25%.
Prophylactic lithium immediately fol-
lowing delivery in nonlactating women
who have previously suffered from
either puerperal psychosis or bipolar
disorder has been suggested.78

Perimenopausal 
Affective Disorders

Perimenopause is the period of tran-
sition from regular menstrual cycles to
amenorrhea. By definition, the peri-
menopausal transition begins at the
end of ovulatory cycles with reproduc-
tive potential and ends with the begin-
ning of menopause. During this time,
menses become irregular due to inter-
mittent anovulatory cycles. Estradiol
concentrations rise and fall in a chaotic
pattern. The absence of menstrual
bleeding for 12 months represents
menopause. Menopause usually occurs
at 45–55 years of age, with an average
onset age of 51.4 years. Also known as
the climacteric, perimenopause can last
5–7 years. Recent studies have support-
ed the hypothesis that perimenopausal
women experience increased vulnera-
bility toward mood disorders.79-81

Among perimenopausal women, a psy-
chiatric morbidity prevalence of 49.5%
has been noted, with nearly one third
meeting criteria for a depressive disor-
der.81 A lengthy perimenopause was
found to be associated with higher rates
of depression.82

The primary physiologic changes
associated with the ensuing menopause
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are the degeneration of ovarian follicles
(apoptosis) and resulting decrease in cir-
culating estrogen. Premenopausal
women have mean serum estradiol con-
centrations of approximately 5–35 ng/dl
(50–350 pg/mL); levels after the
menopause reach a nadir of approxi-
mately 1.3 ng/dl (13 pg/mL). Estrone lev-
els fall from approximately 40–110 ng/dl
to 3 ng/dl.83 Testosterone and the adrenal
androgen, dehydroepiandrosterone
(DHEA) and dehydroepiandrosterone
sulfate (DHEA-S) concentrations also
gradually decline. During the peri-
menopausal transition, hormone levels
fluctuate erratically due to intermittent
ovulation. As a result, women may expe-
rience both physical and psychological
symptoms. Common physical complaints
include hot flashes, vasomotor symp-
toms, insomnia, palpitations, headache,
vaginal dryness, and pain with inter-
course secondary to vaginal atrophy.
Prominent mood complaints include irri-
tability, anxiety, and depression.

There has been considerable contro-
versy in the literature regarding the
direct impact of decreasing estrogen lev-
els on perimenopausal mood symp-
toms. Recent studies, however, have
suggested that as estrogen levels decline,
susceptibility to MDD increases.84 Other
studies do not show a direct correlation
between estrogen concentrations and
severity of depressive symptoms.85 A few
studies correlated menopausal well-
being to DHEA or DHEAS levels.86 The
vulnerability for depression increases if
risk factors are present, including fami-
ly history of mental illnesses or affective
disorders, impaired health, or social
stress.87 It remains unclear whether
mood symptoms are related to the grad-
ual decline in estrogen or to the abrupt
fluctuations in estrogen concentrations
due to intermittently ovulatory cycles.88

Furthermore, large population-based
studies recently noted >50% of the vari-
ance for the development of depression
in the population can be explained by
previous depression or cognitive and
social factors.89

Several depression screening instru-
ments have been applied to the study of
perimenopausal women. The Edinburgh
Depression Scale (EDS) is effective and
user-friendly in the detection of depres-
sive symptoms and is not influenced by
menopause-related somatic symptoms.90

The Beck Depression Inventory (BDI)
and State Trait Anxiety Inventory (STAI)

I and II have also been utilized.91

However, certain criteria identified by
these scales may overlap in depressed
individuals and those in peri-
menopause, making diagnosis difficult.
For example, the BDI assesses for loss of
interest in sex, which is a feature of both
perimenopause and depression.92 One
inventory has been developed specifical-
ly for perimenopausal women.93 The
Menopause-Specific Quality of Life
Questionnaire assesses both physical
and psychological menopausal symp-
toms and is self-administered.94

It is important to distinguish between
perimenopausal mood changes and
symptoms and depressive disorder as
defined by the DSM-IV.7,91 MDD as oper-
ationalized in the DSM-IV is defined as
decrease in mood, performance, and
drive, in addition to hopelessness;
reduced self-esteem, guilt, suicidality,
and changes in appetite, weight, libido,
psychomotor activity, and sleep. The
symptoms must continue for ≥2 weeks
and be present most of the time during
the episode. The symptoms also must
represent a change compared to previ-
ous mood and functioning.

Most perimenopausal women do not
develop MDD but have mild depressive
symptoms. Menopause itself has not
been thought to be a major cause of
depression. Irritability is a very preva-
lent symptom in perimenopause and is
reported as frequently as hot flashes.94

The degree of premenstrual symptoma-
tology, such as irritability, anxiety,
fatigue, and depression, can be correlat-
ed with similar symptoms that occur
during perimenopause, reinforcing the
psychological impact of alterations in
concentration of sex steroids in suscep-
tive women.95

Proposed Etiologies
A growing body of evidence demon-

strates the impact of sex steroids on
neuroregulatory systems that affect
mood. Receptors (estrogen receptors α
and β for sex steroids) have been identi-
fied in the amygdala, hippocampus, cin-
gulated cortex, locus ceruleus, midbrain
raphe nuclei, and central gray matter.96

Estrogen impacts neuronal function
through the serotonergic, noradrener-
gic, dopaminergic, γ-aminobutyric, and
cholinergic systems. In particular, estro-
gen has been shown to modulate neuro-
transmission at multiple points in the
serotonin pathway including serotonin

uptake, synthesis, receptor transcription
and density, and response to serotoner-
gic stimulation. Progestins counteract
some of these effects.

Estrogen and progesterone may be
important modulators of circadian
rhythm. Reproductive changes in
these hormones may cause impaired
mental health in susceptible individu-
als, and a pilot study demonstrated
that estradiol and progesterone may
help to maintain circadian rhythm sta-
bility, thereby enhancing the effect of
antidepressants.97 Estradiol restores
normal sleep electroencephalogram
pattern and lessens nocturnal move-
ment arousals.92,96,98

Treatment Strategies
Psychosocial therapy with or without

pharmacotherapy is the main treatment
approach for the treatment of depres-
sion or depressive symptoms.91 Severe
depression requires pharmacotherapy
with antidepressants. Hormonal thera-
py alone or supplementation is dis-
cussed below.

A randomized, placebo-controlled
study99 described treatment of depressed
perimenopausal women with 100 µg
transdermal 17-β-estradiol patches
showing decrease in both depressive
and somatic symptoms. The transder-
mal route was chosen for more steady
state serum levels of estradiol over the
study period. Depressive symptoms
remained significantly decreased in
women who received estrogen during
the 4-week washout period. Patients
who had discontinued placebo reported
symptoms as severe as prior to treat-
ment. Somatic complaints in those who
were treated with estradiol returned
during the washout period, whereas
those who discontinued placebo had
insignificant changes. In another place-
bo-controlled trial,100 transdermal 17-β-
estradiol 50 mcg improved mood in per-
imenopausal women with both minor
and major depression. Full or partial
therapeutic response was seen in 80% of
those treated with estradiol alone, while
only 22% of those receiving placebo
reported improvement. Response
occurred after 3 weeks of therapy and
did not improve after an additional
three weeks. The addition of medrox-
yprogesterone acetate after 3 or 6 weeks
of estrogen treatment did not signifi-
cantly alter the mood improvement.
Reduction of depressive symptoms
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occurred even in women who did not
report vasomotor symptoms.

Estradiol levels are important factors
in quality of sleep, as reported by peri-
menopausal women.101 Depressive
symptoms have a strong association
with poor sleep quality, and this associ-
ation persisted in one study101 after
adjusting for age, vasomotor symptoms,
estradiol concentrations, caffeine con-
sumption, and anxiety. The study sug-
gests the importance of estrogen thera-
py during the perimenopause for
women with poor sleep and concomi-
tant depression.

SSRIs have been shown to be particu-
larly useful for perimenopausal/
menopausal women with affective dis-
orders. The addition of estrogen has a
role in augmentation of antidepres-
sants. Significant improvement has
been reported in depressed peri-
menopausal women with unipolar
MDD after treatment with 0.3 mg of
daily estradiol.102 Approximately 50% of
the subjects were also receiving fluoxe-
tine, but were nonresponders. Both
groups had statistically significant
responses to estrogen therapy by the
first week of the 8-week trial. Mood rat-
ings were maintained throughout the
treatment period. It appears that the
addition of estrogen to an SSRI may
augment or accelerate therapeutic
response to SSRIs.

Combined OCPs have also been
shown to be effective in the treatment of
perimenopausal mood and physical
symptoms. A placebo-controlled, dou-
ble-blind, randomized trial103,104 demon-
strated the efficacy of a low-dose OCPs
in symptomatic perimenopausal
women. The treatment group showed
improved cycle control, decreased
bleeding severity, and improved quality
of life, as measured by the Menopausal
Symptoms-Specific Questionnaire, as
well as improvement in physical and
emotional roles, energy, social function,
sleep, and depression. The OCP treat-
ment was well-tolerated.

DHEA, a neurosteroid formed not
only in the periphery of the adrenal but
also in the brain, has been suggested as
a treatment for MDD on the basis of
small, early studies, but results are
mixed.105,106 There may in fact be syner-
gism with hormone-replacement thera-
py, but this has not been well studied.94

Aside from pharmacologic therapy,
other therapeutic modalities have been

proposed, including increasing physical
activity, stress reduction, support
groups, and psychotherapy. In particu-
lar, IPT is useful for short-term treat-
ment of depressive disorders. IPT
involves adaptation to the change of
roles in the perimenopausal state,
improvement in the patient’s self-esteem,
and acceptance of autonomous power.107

Conclusion
Mood symptoms accompany physical

symptoms and may significantly affect
well-being and quality of life in a large
proportion of premenstrual, postpar-
tum women and menopausal women. 
A previous history of depression is high-
ly associated with the occurrence of
PMDD, postpartum depression, and
perimenopausal depression. Recent
research efforts support the use of sero-
tonergic antidepressants in the treat-
ment of symptomatic premenstrual
women and estrogen and traditional
antidepressants for postpartum and per-
imenopausal women.

Relief of vasomotor symptoms and
improved sleep quality in menopausal
women could underline a large part of
the improvement in depressed mood, as
most studies of perimenopausal women
included those with vasomotor symp-
toms. OCPs may also be helpful in
PMDD and perimenopausal affective
disorders, though further research is
needed to validate their effectiveness. PP
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