
Kimberly Ann Yonkers, M.D.
Simone Vigod, M.D., F.R.C.P.C.

Lori E. Ross, Ph.D.Diagnosis,
Pathophysiology, and
Management of Mood
Disorders in Pregnant and
Postpartum Women
Mood disorders disproportionately affect women across the lifespan. Mood disorders in pregnancy and the postpartum

period are common and have profound implications for women and their children. These include obstetric and neona-

tal complications, impaired mother–infant interactions, and, at the extreme, maternal suicide and infanticide. Because

obstetrician–gynecologists are often the first (and sometimes the only) point of contact for young women in the health

care system, familiarity with the presentation and treatment of depressive illness in the perinatal period is imperative.

The goal of this review is to synthesize essential information on depressive illness in the perinatal period with a focus on

its most common and severe presentations, major depressive disorder and bipolar disorder. Accurate diagnosis of unipo-

lar major depressive disorder from bipolar disorder can facilitate the selection of the best possible treatment alternatives.

Counseling may be sufficient for perinatal women who have mild to moderate depression, but women who are severely

depressed are likely to require antidepressant treatment. Women with bipolar disorder are at high risk for relapse if

mood stabilizer medication is discontinued, and they are vulnerable to relapse near the time of delivery. Comanagement

of their care with psychiatrists will increase their chances of avoiding a recurrence of illness.

(Reprinted with permission from Obstet Gynecol 2011; 117:961–977)

Approximately 20% of the adult female popula-
tion in the United States will experience an episode
of major depressive disorder at some point in their
lives (1, 2). Studies consistently show that the like-
lihood of major depressive disorder developing is
nearly double in women compared with men, and
that the highest risk period for women occurs dur-
ing their fertile years (3). Approximately 1% of
women experience comorbid manic symptoms and
thus experience bipolar disorder, an illness that is
among the most severe mood disorders that occur
in the perinatal period. Mood disorders affect a
woman’s quality of life and her ability to fulfill her
usual roles as worker, mother, and spouse. There is
also good evidence to show that mood disorders,
when concurrent with general medical problems such
as diabetes, heart disease, and asthma, worsen medical
outcomes. In the United States, obstetricians and gy-

necologists are often the central medical caregivers for
younger women and, as such, are likely to be the first
or only medical providers to care for women who have
a mood disorder. This review on mood disorders in
perinatal women provides an overview of diagnostic
considerations, the public health significance, inci-
dence, and etiopathology, as well as the management
of major depressive disorder and bipolar disorder in
pregnant and postpartum women.

GENERAL DIAGNOSTIC
CONSIDERATIONS FOR MOOD
DISORDERS IN WOMEN

Although the general public commonly refers to
“depression,” the term connotes a range of disor-
ders that are collectively termed “mood disorders.”
Classification of mood disorder subtype depends
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on the course of the mood disturbance, comorbid-
ity with manic symptoms, and severity. Each sub-
type has treatment implications, and thus it is help-
ful for clinicians to be familiar with the differences
between conditions. According to the American
Psychiatric Association Diagnostic and Statistical
Manual, fourth edition (4), an episode of major
depressive disorder (Box 1) can occur in a woman
with no history of a mood disorder (unipolar major
depressive disorder, single episode) or one who has
had many episodes in her life, ie, “recurrent unipo-
lar major depressive disorder.” A major depressive
episode can be classified as mild, moderate, or se-
vere, depending on the number and severity of
symptoms. In nonpregnant women, antidepressant
treatment is a recommended first-line treatment for
major depression of any severity and psychotherapy
is recommended as first-line therapy for mild to
moderate depressive episodes (5). The greater the

number of previous episodes of major depressive
disorder, the higher the likelihood that another ep-
isode will occur. In general, approximately one-half
of women who have one episode of major depres-
sive disorder will have another event, whereas a his-
tory of two episodes increases the risk to approxi-
mately 80% (6). The treatment implications are
that once a woman has had at least three episodes of
major depressive disorder in her life, her risk of a
recurrence is sufficiently high that clinicians should
consider maintenance, lifetime, antidepressant
therapy (5). Of the various types of mood disorders,
“unipolar” major depressive disorder, that is de-
pression without lifetime mania or hypomania, is
the most common. Other types of unipolar mood
disorders can be chronic or acute and include dys-
thymic disorder and minor depressive disorder.
Dysthymic disorder is a mood disturbance that en-
dures for 2 years or more and, although it is char-
acterized by fewer and less severe symptoms of de-
pression, the chronicity of the condition confers
morbidity. Minor depressive disorder is acute and
the candidate symptoms are the same as those
found for major depressive disorder (Box 1), but
only two to four symptoms are required for the
majority of 2 weeks, rather than the five symptoms
required for major depressive disorder. Both of
these disorders are associated with either clinically
significant distress or functional impairment.

Women with unipolar major depressive disorder
who present either in pregnancy or after delivery
commonly have difficulties with sleep, energy, and
appetite. To differentiate these symptoms from
typical experiences of pregnancy or being postpar-
tum, obstetricians are advised to rely on assessment
of cognitive symptoms that occur in depressed in-
dividuals. Mothers with depression are often anx-
ious and worried about the health of their infants,
but they may be despondent and strikingly unin-
terested in either their pregnancy or the activities of
their infants. It is typical for women to express guilt
and feelings of worthlessness that can spill over into
concerns about their capacity to be an adequate
mother. Whereas reassurance can be helpful to
women who have mild depressive symptoms, a pa-
tient with major depressive disorder typically does
not respond to support and encouragement and
will require a therapeutic regimen such as medica-
tion, psychotherapy, or both of these.

If a woman with major depressive disorder also
has a history of mania or has experienced manic
symptoms with depression (Box 2), then her illness
is bipolar disorder rather than unipolar major de-
pressive disorder. Manic symptoms may have oc-
curred in temporal proximity to major depressive
disorder or may have occurred years earlier. A first-

Box 1. Diagnosis of a Depressive Episode
Candidate symptoms:
Depressed mood
Lack of pleasure (anhedonia)
Psychomotor slowing or agitation
Sleep disturbance (sleeping too much or not enough)
Fatigue or loss of energy
Eating too much or not enough
Concentration difficulties
Diminished self-esteem or guilt
Suicidal thoughts or recurrent thoughts of death
At least one symptom is depressed mood or loss of pleasure
Symptoms are present most of the day, nearly every day, in the same

2-week period
Symptoms cause distress or difficulty performing usual activities
Symptoms are not attributable to medication or another medical

condition
For a diagnosis of major depressive disorder, five symptoms are

required; for minor depressive disorder, two, three, or four symptoms
are required. One of the symptoms must be depressed mood or
anhedonia. In both instances, symptoms must be present for most of
the day, occurring more days than not, for a 2-week period.

Data from American Psychiatric Association. Diagnostic and statistical manual of
mental disorders diagnostic and statistical manual, IV-TR. 4th ed. Arlington (VA):
American Psychiatric Publishing; 2000.

Box 2. Diagnosis of Manic Episode
Must have three or more of the following:
Inflated self-esteem or grandiosity
Decreased need for sleep
More talkative than usual (pressured speech)
Distractibility
Increased goal-directed activity (agitation)
Excessive involvement in pleasurable activities that may lead to painful

consequences (buying sprees)
Impaired functioning
Symptoms are not attributable to substance or other medical condition

Data from American Psychiatric Association. Diagnostic and statistical manual of
mental disorders diagnostic and statistical manual, IV-TR. 4th ed. Arlington (VA):

American Psychiatric Publishing; 2000.
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degree family member with a history of mania
should alert clinicians to the possibility of bipolar-
ity in the patient with major depressive disorder.
The familiality of bipolar disorder is strong in that
the rate of a bipolar spectrum disorder is increased
14-fold for offspring who have a parent with bipo-
lar disorder. In actual percentages, approximately
5% of children will have bipolar disorder develop
and 10% will have a related spectrum disorder if a
parent has bipolar disorder (7). Mood stabilizers
(ie, lithium, various anticonvulsant medications,
and atypical antipsychotic medications) are the op-
timal therapeutic choice for individuals with bi-
polar disorder because antidepressant treatment
alone can trigger or worsen manic symptoms.
There is increased likelihood of underlying bipo-
lar disorder among women who have a severe and
sudden onset of major depressive disorder soon
after delivery (8).

Postpartum psychosis is a term that is used to
describe postpartum women with a variety of psy-
chiatric illnesses that do not map onto a single Di-
agnostic and Statistical Manual, fourth edition, di-
agnosis. Women who become psychotic during or
immediately after pregnancy may experience any of
the following: a single psychotic episode, schizo-
phrenia, schizoaffective disorder, unipolar major
depressive disorder, or bipolar disorder. Studies
that have conducted long-term follow-up find that
mood disorders predominate in women who be-
come psychotic near the time of delivery (9–12);
among women with mood disorders and psychosis
after delivery, the majority express a clinical course
consistent with bipolar disorder over the ensuing
years (9–12). Given the preponderance of mood
disorders among those with postpartum psychosis,
we do not specifically discuss postpartum psychosis
but instead unipolar and bipolar disorder with psy-
chosis.

EPIDEMIOLOGY OF UNIPOLAR MAJOR
DEPRESSIVE DISORDER DURING
PREGNANCY AND THE POSTPARTUM
PERIOD

A quantitative review commissioned by the
Agency for Healthcare Research and Quality (13,
14) provides the most comprehensive investigation
to date of the incidence and prevalence for both
minor and major depressive disorder during the
perinatal period. These are found in Table 1. Esti-
mates vary according to time frame, point of preg-
nancy, and postdelivery interval. The best estimate
for period prevalence of any depressive disorder
during pregnancy is 18.4% (95% confidence inter-
val [CI] 14.3%–23.3%), whereas the correspond-

ing estimate for the 3 months postpartum is 19.2%
(95% CI 10.7%–31.9%).

The estimated rate of new cases of major depres-
sive disorder was 7.5% in pregnancy and 6.5% in
the 3 months after delivery. Only one investigation
of major depressive disorder during pregnancy (15)
and three studies of depression during the postnatal
period (16–18) included a nonperinatal compari-
son group and none reported a significant differ-
ence in point or period prevalence of major depres-
sive disorder between perinatal and nonperinatal
women. However, the lone study of incidence of
major depressive disorder found significantly in-
creased rates during the first 5 weeks postpartum.
This difference disappeared by 6 months postpar-
tum (17).

As an update to the aforementioned meta-ana-
lytic review, we identified eight additional studies
published since 2004 that estimated the prevalence
of unipolar major depressive disorder during preg-
nancy. Point prevalence and period prevalence es-
timates for a diagnosis any time during preg-
nancy (6.9% and 7.3%) were within the CIs of
the rates estimated by the Gaynes et al 2005 re-
view (13, 14) and rates estimated for adult
women in general (19).

In contrast, four studies included a nonperinatal
comparison group but reported lower risk for major
depressive disorder or psychiatric admission or
both during pregnancy relative to risk during for
nonperinatal women (20–23). However, three of
these investigations (20, 21, 23) were from two his-
torical cohort studies, which may be less reliable
because of recall bias, and one was a registry study
that reported treatment rates rather than illness
prevalence or incidence rates (22). Others have
found that treatment increases in the postpartum
period, even if the actual rates of illness are not
higher (24).

Our search also identified additional studies re-
porting on the prevalence of unipolar major depres-
sion during the first postpartum year. Generally,
prevalence rates were consistent with those found
by Gaynes, although one (25) of the two studies
(25, 26) in developing nations had substantially
higher estimates than those found in developed
countries (18.6%) (25).

In summary, estimates for the period prevalence
of major depressive disorder in pregnant and post-
partum women vary widely among different studies
and populations. Available data do not show sub-
stantial differences between point prevalence or in-
cidence estimates in pregnancy compared with after
delivery, but large variations among studies make it
difficult to accurately determine differences. De-
spite significant gaps in the evidence base, the avail-
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able data suggest that unipolar major depression
may be marginally more prevalent during the post-
partum period than among women in the general
population.

ETIOPATHOLOGY OF UNIPOLAR MAJOR
DEPRESSIVE DISORDER IN PREGNANT
AND POSTPARTUM WOMEN

It is likely that biological, psychological, and so-
cial factors interact to trigger an episode of unipolar
major depressive disorder in pregnant and postpar-
tum women. Known risk factors for major depres-
sive disorder in postpartum women include a pre-
vious episode of major depressive disorder, life
stress, and lack of social support in the postpartum
period (27–29). Risk factors for major depressive
disorder in pregnancy have been less well-studied
but appear to be similar (30). However, not every
woman who experiences these risk factors will have
major depressive disorder develop, and there con-
tinues to be exploration of the biological mecha-
nisms that will help practitioners identify who will
have major depressive disorder develop and how it
can best be treated.

The structure and function of various cortical
regions such as the prefrontal cortex, anterior cin-
gulate gyrus, and other areas of the limbic system
are implicated generally in the etiology of major
depressive disorder (31). Researchers also have fo-
cused on aberrations in selected neurotransmitter
systems, including serotonin, norepinephrine, and
dopamine, as well as the possible role of stress and
the glucocorticoid system (for a comprehensive re-
view on the etiopathology of major depressive dis-
order, see Belmaker and Agam 2008 [32]). How-
ever, the unique timing of major depressive

disorder and biology of the perinatal period (partic-
ularly the postpartum period) has sparked investi-
gation into whether major depressive disorder that
occurs in pregnancy or the postpartum period has
unique biological underpinnings relative to non-
perinatal major depressive disorder. A synopsis of
available literature on the biological factors related
to major depressive disorder in perinatal women is
reviewed here. The majority of studies relate to in-
vestigations of postpartum women, but those that
are relevant to pregnant women are included when
available.

SEX HORMONES

The dramatic changes in hormone levels that oc-
cur in pregnancy and after delivery have made this a
popular area of exploration. Most of this work has
assessed biological changes in women with postpar-
tum depression. An interesting study of postnatal
onset of unipolar major depressive disorder entailed
administration of estrogen and progesterone in
doses that would mimic the hormonal milieu of
pregnancy (33). Women with a history of postpar-
tum depression compared with those without such
a history were more likely to experience depressive
symptoms after hormonal withdrawal, which sup-
ports biological vulnerability to the disorder given
the appropriate hormonal changes.

Perhaps one of the stronger pieces of evidence is
that postpartum estrogen supplementation, which
slows the postpartum decline in estrogen levels,
leads to resolution of depressive symptoms (34,
35). However, estrogen has a myriad of effects on
neurotransmitter systems that have been implicated
in major depressive disorder and, thus, its influence
may be indirect.

Table 1. Best Estimates of the Epidemiology of Major and Minor Depressive
Disorder During Pregnancy and the Postpartum Period

End Date

Major Depressive Disorder Major or Minor Depressive Disorder

% Estimate 95% CI P % Estimate 95% CI P

Point prevalence
First trimester 3.8 1.0–12.6 .092 11.0 7.6–15.8 .383
Second trimester 4.9 3.1–7.4 .752 8.5 6.6–10.9 .921
Third trimester 3.1 1.1–8.1 .038 8.5 6.5–11.0 .235
3 mo postpartum 4.7 3.6–6.1 .658 12.9 10.6–15.8 .707

Period prevalence
Conception to birth 12.7 7.1–20.4 – 18.4 14.3–23.3 .931
Birth to 3 mo postpartum 7.1 4.1–11.7 .626 19.2 10.7–31.9 .016

Incidence
Conception to birth 7.5 3.8–14.2 .116 14.5 8.1–24.4 .192
Birth to 3 mo postpartum 6.5 4.2–9.6 .767 14.5 10.9–19.2 .142

CI, confidence interval.
Data from Gaynes B, Gavin N, Meltzer-Brody S, Lohr KN, Swinson T, Gartlehner G, et al. Perinatal depression: prevalence, screening accuracy and screening out-
comes. Evidence Report/Technology Assessment No. 119. AHRQ Publication No 5-E006-2. Rockville (MD): Agency for Healthcare Research and Quality; 2005.
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NEUROTRANSMITTER SYSTEMS

Because of the known interplay between hor-
mones and neurotransmitter systems, neurotrans-
mitters implicated in major depressive disorder
such as monoamine oxidases (MAOs), ie, MAO-A
and MAO-B, serotonin, and norepinephrine have
been specifically studied in perinatal populations.
Through the use of positron emission tomography,
researchers found that MAO-A levels in the early
postpartum period correlate with a decrease in es-
trogen levels (36); this suggests a model in which an
acute monoamine-lowering process contributes to
the mood change indicative of postpartum blues
and postpartum major depressive disorder. There is
partial support for this among research that has
assessed peripheral markers of neurotransmitter ac-
tivity. For example, platelet serotonin is lower in
postpartum women with major depressive disorder
than in those without major depressive disorder
(37). Serotonin transporter activity is greater in
postpartum women with, as compared with those
without, depressive symptoms and serotonin levels
in platelets correlate with the severity of blues at 5
days postpartum (38). These results imply that
lower synaptic serotonin may lead to depressive
symptoms in postpartum women. However, one of
these studies found that a metabolite of norepi-
nephrine was elevated after delivery in women
with, compared with women without, depressive
symptoms (38). The research group hypothesizes
that the later finding is a reaction to stress.

HYPOTHALAMIC-PITUITARY-ADRENAL AXIS
ABNORMALITIES

Major depressive disorder has long been asso-
ciated with hypothalamic-pituitary-adrenal axis
dysfunction, and events of pregnancy and parturi-
tion may perturb this system. Nonpregnant indi-
viduals have an elegant feedback mechanism
whereby cortisol, corticorticotropin-releasing hor-
mone (CRH), and adrenocorticotropin (ACTH)
autoreceptors decrease hormone production in the
hypothalamus, anterior pituitary, and adrenal cor-
tex. In pregnancy, the placenta independently pro-
duces a number of hormones (39) (eg, CRH,
ACTH, and cortisol) that are regulated in a feed-
forward manner, which leads to down-regulation of
autoreceptors in the hypothalamus and anterior pi-
tuitary. This process of receptor down-regulation
and the transition to a nonpregnant hormonal state
has been hypothesized by some to constitute a pe-
riod of vulnerability for mood disorders (40). Al-
though depressed and nondepressed postpartum
women do not suppress cortisol in response to

dexamethasone, suppression of ACTH to bovine
CRH is more profound among depressed postpar-
tum women with than those without depressive
symptoms (40). Further evidence suggests that the
cortisol response is uncoupled from ACTH secre-
tion in depressed as compared with nondepressed
individuals (41). Overall elevations in hypothalam-
ic-pituitary-adrenal axis are consistent with work
that finds elevated CRH levels at 25 weeks of ges-
tational age (42) and augmented cortisol response
to stress (43) in pregnant women who go on to
express postpartum depressive symptoms.

IMMUNE SYSTEM

Delivery of a newborn stimulates a pro-inflam-
matory state presumably attributable to pain, phys-
ical exertion, and tissue injury involved in delivery
(44). Pro-inflammatory cytokines are also linked to
hypothalamic-pituitary-adrenal axis activity and
have been associated with mood disorders in non-
pregnant individuals (45, 46). Interleukin-1�, a
potent pro-inflammatory cytokine released from
white blood cells, is elevated in the first month post-
partum (47). In a cross-sectional study, serum
interferon-� or interleukin-10 and cortisol levels
were measured in postpartum women and were
lower in those who had depressive symptoms,
suggesting a hypoactive hypothalamic-pituitary-
adrenal and mixed pro-inflammatory immune
response (48).

THYROID FUNCTION

A relationship between abnormalities in thyroid
function and mood disorders is well-established.
The thyroid axis is also affected by pregnancy via
the effects of chorionic gonadotropin on the thy-
roid gland and may constitute an area of biological
vulnerability for depression in pregnancy or after
delivery. Associations between various thyroid in-
dices and mood changes have been found for both
pregnant (49, 50) and postpartum (49–53)
women. These indices have included elevations of
thyroid-stimulating hormone that would indicate
hypothyroidism (50, 52, 53) and elevations of free
T4 that would be consistent with subclinical hyper-
thyroidism (49). Some work also shows that eleva-
tions in thyroid autoantibodies are a risk factor for
depressive symptoms in pregnancy and after deliv-
ery (50, 51, 54–56), although this finding is not
uniform (49). It is reasonable to assess thyroid sta-
tus in pregnant and postpartum women with de-
pressive disorders because this may indicate thyroid
dysfunction and may assist in the management of
depression. However, it is not clear that abnormal-
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ities in thyroid parameters explain all cases of peri-
natal depressive disorders.

MELATONIN

Parry et al (57) found that pregnant women with
major depressive disorder had lower melatonin lev-
els and postpartum women with major depressive
disorder had higher melatonin levels as compared
with their nondepressed counterparts. These find-
ings are consistent with earlier work from this
group that showed a beneficial effect of critically
timed sleep deprivation on mood symptoms in
postpartum women with major depressive disorder
(58). Such results need to be replicated before they
can be strongly implicated in the pathophysiology
of major depressive disorder in pregnancy or after
delivery.

FAMILIAL AGGREGATION

An important finding is that major depressive
disorder in pregnancy or after delivery tends to clus-
ter within families. For example, using 838 female
twin pairs from an Australian national twin regis-
try, Treloar et al (1999) found that genetic factors
accounted for 25% of the variance in interview-
assessed postpartum major depressive disorder and
38% of the variance of postpartum depressive
symptoms (59). Although the retrospective nature of
the study is a limitation, two additional historical co-
horts that included women with diagnosed major de-
pressive disorder found evidence for familiality. In the
multicenter Depression Network Study, investigators
diagnosed postpartum major depressive disorder in
42% of 31 women with a sister who had experienced
major depressive disorder after delivery compared
with only 15% of 59 women whose sisters had not
experienced postpartum major depressive disorder
(60). A report from the Genetics of Recurrent Early-
Onset major depressive disorder study revealed that
having a sibling with major depressive disorder during
pregnancy or after delivery increased the odds of a
similar episode in the other sibling by 2.28 (95%
CI 1.13– 4.58); a sibling with postpartum major
depressive disorder increased the odds of having
postpartum major depressive disorder by 4.96
(95% CI 1.51–10.42) (61).

GENETIC STUDIES

Findings from familial aggregation studies have
spurred the search for underlying genetic mecha-
nisms. Polymorphisms in the serotonin transporter
gene (5HTTLPR) lead to either low or high expres-
sion of the serotonin transporter. High expression

of the transporter gene is linked with depressive
symptoms, particularly when the serotonin precur-
sor, tryptophan, is relatively depleted. The postpar-
tum period is a time when tryptophan is relatively
depleted and the high expression of polymorphisms
is associated with elevated scores on the Edinburgh
Postnatal Depression scale at 8 weeks postpartum,
although not at 32 weeks postpartum (62). In a
genome-wide linkage and association analysis of
women with a postpartum mood disorder (bipolar
or unipolar), two potential candidate genes were
identified on chromosome 1, hemicentin 1 and
methyltransferesae-like 13, although they did
not retain statistical significance after correction
for multiple testing (63). Hemicentin 1, which is
highly expressed in the hippocampus, contains
four estrogen binding sites and is altered by post-
partum decreases in estrogen levels in rats. Meth-
yltransferase-like 13 is likely to be involved in
DNA methyltransferase activity, which plays a
role in estrogen-receptor-induced gene transcrip-
tion.

An additional investigation found evidence for
possible genetic risk among pregnant and postpar-
tum women. In a prospective cohort study of peri-
natal women, the low functioning polymorphism
of the serotonin transporter was associated with de-
pressive symptoms at 6 weeks postpartum (64). Ad-
ditionally, the low functioning polymorphisms of
two enzymes that degrade neurotransmitters,
monoamine oxidase-A and catechol-O-methyl-
transferase, were associated with depressive symp-
toms during the third trimester and 6-week time
point after delivery. The contrasting results of this
study with this genetic investigation and other bio-
logical work illustrate that this literature is not yet
mature, but it suggests that ultimately we may un-
derstand genetic risk factors that increase the like-
lihood of depressive symptoms in pregnancy and
after delivery.

In summary, there is evidence from correlational,
familial, and genetic studies that there may be a
subgroup of women who are uniquely at risk for
unipolar major depressive disorder in pregnancy or
in the postpartum period. The mechanisms for this
increased biological risk continue to be poorly char-
acterized but may be related to abrupt changes in
sex steroids and monoamine levels; postnatal failure
to achieve optimal regulation of thyroid hormone,
immune responses, and the hypothalamic-pitu-
itary-adrenal axis are additional contributors to un-
ipolar mood disorders. There is limited evidence
that some of these factors (eg, CRH in the second
trimester of pregnancy) may be of promise as bio-
logical markers to help identify women at risk for
perinatal depression.
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SCREENING OR CASE FINDING AND
DIAGNOSTIC APPROACH FOR WOMEN
WITH A UNIPOLAR DEPRESSIVE
DISORDER

Whether there are benefits to systematic screen-
ing for major depressive disorder in primary care
settings has been the focus of numerous reports and
is summarized by a recent meta-analysis (65) and
recommendations from the United States Task
Force on Preventive Services (66). In general,
screening has increased case-finding, but whether
this translates into superior patient outcomes is not
clear. The United States Task Force on Preventive
Services recommends screening when coupled with
system changes that increase treatment availability
or provide integrated treatment for major depres-
sive disorder. Although this pertains to general pri-
mary care settings, there has been little research
with pregnant and postpartum women. Prelimi-
nary work from a group in Olmsted County, Min-
nesota, found that screening increased case finding
and utilization of mental health services (67), but
discrepant findings also exist (68). The lack of data
in support of screening led the American College of
Obstetricians and Gynecologists to state that there
are insufficient data to recommend the practice
(69). However, future information may support
the benefit of screening. Systematic follow-up and
assessment of high-risk groups, such as women with
a history of major depressive disorder or women
who acknowledge substantial stress, may benefit
from case-finding strategies.

Whether targeted or systematic screening proce-
dures are implemented, variation among the sub-
types of mood disorders can complicate the diag-
nostic work-up for an individual with a suspected
mood disorder. A reasonable approach is to first
determine if a woman is having an episode of major
depressive disorder as indicated by expressing at
least five of the symptoms listed in Box 1 for most of
the day and for at least 2 weeks. Personal history of
manic symptoms (Box 2) or a report that depressive
symptoms only occurred in the setting of another
medical condition (eg, hypothyroidism, hyperem-
esis gravidarum) will allow the clinician to deter-
mine whether this is unipolar major depressive dis-
order, part of a bipolar syndrome, or symptoms of
another medical condition that is presenting as ma-
jor depressive disorder. Women who do not have
five symptoms but have two, three, or four symp-
toms most of the day for at least 2 weeks may also
experience distress and impairment and may re-
quire treatment. Tools that can be helpful in
case-finding for major depressive disorder are in-
struments such as the Patient Health Question-

naire-9 (70), which includes all of the items out-
lined in the Diagnostic and Statistical Manual,
fourth edition, for major depressive disorder. A
score of 5–9 indicates mild depression, a score of
10–14 indicates moderate depression, a score of
15–19 indicates moderate to severe depression, and
a score higher than 19 indicates severe depression.
Also useful is the Edinburgh Postnatal Depression
Scale, which is designed for use in perinatal women
(71). A score of greater than 12 in pregnancy or
greater than 10 in the postpartum period indicates
that the woman is likely experiencing major or mi-
nor depressive disorder. These measures are only
screening questionnaires and scores will be elevated
in women who have other psychiatric or drug use
disorders. Thus, positive screens should be fol-
lowed by a clinical interview.

TREATMENT OF WOMEN WITH
UNIPOLAR DEPRESSION

Pregnant and postpartum women may worry
about the stigma associated with mental illness
(72). In the postpartum period, this is particularly
heightened because women may fear child custody
implications of their illness (72, 73). Thus, stigma
and lack of knowledge about depression may con-
tribute to, and hinder the treatment of, postpartum
depression. This reinforces the importance of mak-
ing treatment decisions shared between the patient,
family members, and health care providers. A dis-
cussion of the risks and benefits of all interventions
should be carefully documented in the patient’s
chart.

PREVENTIVE INTERVENTIONS

This work has focused on women at risk for post-
partum unipolar depression. A review of 15 trials of
various psychosocial and psychological interven-
tions concluded that intensive postpartum support
provided by a health professional such as a public
health nurse or midwife was the most effective in-
tervention for mitigating the onset of a postpartum
mood disorder (74). These results may be bolstered
by the benefit related to continuity of care. More
recent evidence suggests that peer support via the
telephone also may be effective in the prevention of
postpartum depression (75).

APPROACH TO TREATMENT

We present an algorithm for the treatment of
pregnant and postpartum women with mood dis-
orders (Fig. 1). Four critical questions need to be
addressed initially. First, does the woman have cur-
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rent or past bipolar disorder? Second, does the
woman have symptoms of psychosis? Third, does
the woman have suicidal or homicidal (eg, toward
baby) thoughts? Fourth, does the woman have ma-
jor or minor depressive disorder without a history
of bipolar disorder? The treatment recommenda-
tions that follow should guide clinicians through
the management of women who meet various sce-
narios. In this section, we discuss women for whom
the answers to the first two questions are “no.”
Treatment recommendations for women with bi-
polar disorder can be found in that section.

BEHAVIORAL TREATMENTS

Psychosocial and psychological treatments for
major depressive disorder can be applied alone or in
combination with medication therapy. In general,
psychosocial and psychological treatments without
medication therapy are recommended as first-line
treatments for women with mild or mild-moderate
depressive illness (5). Behavioral studies have exam-
ined the effectiveness of various psychosocial and
psychological interventions for minor depressive
disorder and major depressive disorder during
pregnancy and the postpartum period. Tested in-
terventions include antenatal and postnatal classes
(76, 77), group psycho-education (78–81), post-
partum debriefing before leaving the hospital or
clinic (82–84), nondirective counseling (85, 86),
interpersonal psychotherapy (87–91), and cogni-
tive behavioral therapy (92–97). Despite methodo-
logic insufficiencies in some studies (122), these
data indicate that individual psychotherapy is help-
ful for both pregnant and postpartum women with
mild-moderate depression. A limitation is that evi-
dence is strongest for structured psychotherapies,
particularly interpersonal psychotherapy and cog-
nitive behavioral therapy (97, 98). These treat-
ments may not be feasible or readily available for
some patients. In areas where such resources are not
accessible, other psychotherapeutic interventions
also may prove useful.

ANTIDEPRESSANT MEDICATION IN PREGNANCY

Decisions about how to treat women with major
depressive disorder during pregnancy involve con-
sideration of the risks of untreated depression to
mother and fetus, as well as the potential risks of
treatment itself. Untreated depression during preg-
nancy and at delivery is associated with a number of
complications that include poor prenatal care, sub-
stance use, preterm birth, and low birth weight
(99–103). Behavioral treatments such as those out-
lined avoid fetal exposure to medication and are

efficacious, but they may require several months
before improvements are observed and may be
more effective for mild to moderate mood episodes.
Antidepressants can be required for many de-
pressed women who are pregnant or who recently
delivered, although some work suggests that they
do not come without risk.

A recent summary of the risks of antidepressant
use in pregnancy was published by a committee
appointed by the American Psychiatric Association
and American College of Obstetricians and Gyne-
cologists (103). The report reviewed studies that
found connections between antidepressant use in
pregnancy and miscarriage, preterm birth, cardiac
defects (first trimester exposure), persistent pulmo-
nary hypertension of the newborn (second and
third trimester exposure), and neonatal adaptation
syndrome (a self-limited withdrawal syndrome seen
after late third trimester exposure). Results suggest
that risk differs across outcome but for all of these
potential adverse events, the magnitude of risk was
small. The report also notes the inconsistencies in
the literature and the possibility that patient char-
acteristics, underlying illness, and poor health hab-
its contributed to the various effects.

When patients do not have comorbid conditions
that are severe or psychotic, obstetricians may elect
to start an antidepressant medication. For women
with a history of treatment, a reasonable guide is to
reinstate a medication that has been well-tolerated
and efficacious for the given patient. If the patient
has not been using medication previously, then the
newer antidepressants (selective serotonin reuptake
inhibitors and buporprion) are better-tolerated and
of equivalent efficacy to older medications (5). If a
patient or clinician prefers the use of a tricyclic
medication, then blood levels can be monitored
through pregnancy. These agents will likely require
dosage increases as pregnancy progresses, although
clinical assessment is a better marker of response
than are blood levels (104). With the possible ex-
ception of citalopram, dosage adjustments because
of the changing pharmacokinetic parameters of
pregnancy are not required for most newer medica-
tions (105). Women who smoke may want to con-
sider bupropion because this can assist with smok-
ing cessation. Some clinicians have concerns about
the use of paroxetine given its association with
heart malformations in some studies, although
most experts do not consider this agent terato-
genic (106, 107). Moreover, other medications in
this class have been implicated in a variety of mal-
formations, although the literature is inconsistent
(108). Persistent pulmonary hypertension has been
linked to a six-fold increased risk with usage of se-
rotonin reuptake inhibitors after 20 weeks of gesta-
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tion (109, 110). It is not clear if this finding is
confounded by cumulative exposure to antidepres-
sants in pregnancy, psychiatric illness, or other fac-
tors. If the association between serotonin reuptake
inhibitors and persistent pulmonary hypertension
is causal, then the absolute risk is six to 12 afflicted
offspring per 1,000 (109).

As shown in Figure 1, concurrent psychotic
symptoms or suicidal ideation should trigger an im-
mediate referral to a psychiatrist. At the same time,
causes of these symptoms such as illicit drug use or
concurrent medical problems (eg, thyroid disorder)
should be ruled out as a central or contributory
cause.

ALTERNATIVE SOMATIC TREATMENT OPTIONS

Electroconvulsive therapy has been used to treat
major depressive disorder and bipolar disorder in
pregnant women and has been shown to be highly
efficacious. It requires a general anesthetic and is
associated with side effects for patients such as
memory loss. A review of the literature of electro-
convulsive therapy use in pregnancy shows that it
has been associated with adverse cardiac effects, as
well as some adverse neonatal outcomes (111). As
such, its use in pregnancy is usually limited to se-
vere treatment-resistant cases of depression, acute
suicidal tendencies, depression with psychotic fea-
tures, or severe dehydration or malnutrition that
can occur as part of a depressive syndrome. Al-
though it is unlikely that an obstetrician will initiate
electroconvulsive-therapy treatment, he or she likely
will be involved in the decision to use it and in the
comanagement of care for patients who require it.

Techniques such as repetitive transcranial mag-
netic stimulation are being investigated widely for
the treatment of severe or treatment-resistant major
depressive disorder. Because magnetic fields have
been associated with increased risk of miscarriage,
there is a theoretical risk to administering transcranial
magnetic stimulation in pregnant women (112). Al-
though it is not yet recommended for pregnant
women, it is an experimental treatment that is under-
going study in pregnant populations.

OTHER ALTERNATIVE TREATMENTS

There is limited support for some nonpharmaco-
logic alternatives to psychotherapy, including di-
etary calcium (113), exercise (114), massage ther-
apy (115, 116), and bright light therapy (117, 118).
If there is benefit, then it is likely for women with
mild depressive illness and should not be recom-
mended as the standard of care for women with
moderate to severe major depressive disorder.

There was early enthusiasm for omega-3 fatty acids,
although most randomized clinical trials to date
have failed to show that the active treatment differs
from placebo (119–121). Similarly, despite litera-
ture support for estrogen treatment in postpartum
women (34, 35), there are insufficient data to sup-
port estrogen as a standard treatment for major de-
pressive disorder. Moreover, there is a concern
about estrogen promotion of thromboembolic
events, which can complicate its use in postpartum
women.

LACTATION

It appears that the amount of drug that passes
into breast milk is small but extremely discrepant
between women and within the same woman at
different times. Variations result from genetic in-
fluences on maternal and child enzyme activity, a
point at which the child feeds relative to the moth-
er’s ingestion of medication (122, 123), and prop-
erties of the breast milk. In the existing literature,
antidepressant exposure through breast milk is not
associated with material risks to full-term and
healthy infants, although minimal data are avail-
able for preterm infants. However, as outlined in a
recent review (124), certain considerations should
be addressed before initiation of antidepressants
while breastfeeding: 1) consider behavioral treat-
ments as first-line interventions, particularly for
mild to moderate depression; 2) obtain thorough
informed consent and provide a risk-benefit analy-
sis to the mother and her family; 3) moderate to
severe major depressive disorder are appropriately
treated by antidepressants; and 4) clinical factors,
such as previous history of treatment response,
should drive the selection of the antidepressant.

EPIDEMIOLOGY OF BIPOLAR DISORDER
DURING PREGNANCY AND THE
POSTPARTUM PERIOD

Information about the rates of illness for bipolar
disorder in pregnant and postpartum women are
complicated by several factors: 1) the overall prev-
alence rate for bipolar disorder is only approxi-
mately 0.5%–1% (125), mandating large sample
sizes to provide reliable incidence and prevalence
estimates; 2) bipolar disorder in the puerperium
may present as postpartum psychosis, yet not all
women who become psychotic in the few months
after delivery have bipolar disorder; 3) women who
experience bipolar disorder may have their symp-
toms misdiagnosed as a unipolar depressive disor-
der after delivery (126); and 4) risk of relapse for
bipolar disorder is tightly linked with medication
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Does the patient have  
current mania or history of 

bipolar disorder? 

Does the patient have psychotic symptoms? 

Consider treatment with
typical antipsychotic
agents; co-manage 

with psychiatrist

Treat with mood stabilizer.
Patients in their first

trimester may use typical
antipsychotic agent in lieu

of lithium, valproate, 
or carbamazepine; 

co-manage with psychiatrist

Does the patient have 
suicidal/homicidal ideations?

Does the patient have 
major or minor 

depressive disorder?

Is it severe?

Consider psychotherapy 
first; if no response, 

consider antidepressant 

Consider antidepressant
treatment; patient may 

also benefit from 
psychotherapy 

Refer immediately to 
psychiatrist or emergency

department for assessment

Yes

NoYes

No

YesNo

NoYes

Yes No

Yes

discontinuation (127) and, because a number of
agents that are used to treat bipolar disorder are
teratogens (128), many women stop medications
during pregnancy (129).

Despite these complexities, a large linked Swed-
ish registry study found that the incidence of hos-
pitalization for a bipolar (manic or depressive) epi-
sode in the 3 months after delivery was .03%,
which constitutes approximately half of the women
who were hospitalized for postpartum psychosis
(130). However, this is likely an underestimate of
the exacerbation of bipolar disorder either in preg-
nancy or after delivery because this indicates hospi-
talizations rather than illness episodes. Between
25%–30% of women with bipolar disorder who
become pregnant and deliver will experience an ep-
isode of depression or mania either in pregnancy or
after delivery (131–133). The latter statistic illus-
trates the high risk that women with bipolar disor-
der have for illness relapse in pregnancy or after
delivery.

There is no evidence that the period prevalence of
bipolar disorder differs between pregnant and
nonpregnant women. However, the linkage be-
tween medication discontinuation and relapse
that we note is profound and suggests little pro-
tective effect of pregnancy on risk of bipolar dis-
order relapse (127, 134, 135). Studies find that
between 80% and 100% of women who stop

mood stabilizer medication during pregnancy
will experience relapse soon after medication dis-
continuation; these rates are two-fold to three-
fold higher than rates found for pregnant women
with bipolar illness who continue medication in
pregnancy (134, 135). Women who experience re-
lapse appear to be more likely to have relapse into
an episode of depression or mixed-mood episode
that is characterized by both manic and depressive
symptoms.

Although medication discontinuation largely
explains the relapse one sees among pregnant
women with bipolar disorder, the biological pro-
cesses that occur in late pregnancy and postpar-
tum appear to contribute to relapse in the post-
partum period (136). Registry studies indicate
that hospitalization and outpatient treatment for
bipolar disorder increase after delivery as com-
pared with pregnancy (130, 137, 138). To illus-
trate, a comparison of pregnant and nonpregnant
women who discontinued lithium treatment
showed that the rate of relapse was the same for
pregnant women and nonpregnant women.
However, the risk was nearly three-times higher
in postpartum (70%) than in nonpregnant
(24%) women (127). It is critical to note that in
women with bipolar disorder, relapse or illness
onset for a first episode occurs rapidly and often
within a few days after delivery and may differ-

Figure 1. Initiation of Treatment.

Yonkers. Mood Disorders in Pregnant and Postpartum Women. Obstet Gynecol 2011.
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entiate unipolar major depressive disorder from
bipolar depression or mania (127, 137).

ETIOPATHOLOGY OF BIPOLAR
DISORDER ONSET OR RELAPSE IN
PREGNANT AND POSTPARTUM WOMEN

Psychosocial stress, interpersonal difficulties, and
environmental events are mentioned as risk factors
for unipolar major depressive disorder. In contrast,
these factors do not play a great role in the perinatal
risk of mania or depression among women with
bipolar disorder (see also Sit et al for review [136])
(12, 131, 139). Women with bipolar disorder who
become ill after delivery are more likely to have
biological risk factors of younger age (12, 131) and
first pregnancy (12, 131, 140).

NEUROTRANSMITTER SYSTEMS

It is also possible that some of the neuroendo-
crine systems that confer risk for unipolar illness
also increase the liability to experience a manic or
mixed episode in pregnancy or after delivery. This
has received only scarce attention in the literature,
and what little information is available has focused
on dopamine systems.

Older antipsychotic agents block activity at do-
pamine receptors, a property that leads to the “do-
pamine hypothesis” for psychosis. There remains
substantial evidence for dysregulation of dopamine
and particularly dopamine receptor supersensitivity
in psychotic and mood disorders. With reference to
postpartum onset of mania or (psychotic) depres-
sion, estrogen acutely antagonizes dopamine activ-
ity by decreasing dopamine production and block-
ing activity at dopamine receptors. As estrogen is
withdrawn after delivery, the dopamine system is
supersensitized (141). Dopamine supersensitivity
was assessed in one study (142) through admin-
istration of apomorphine to postpartum women
with a history of bipolar or schizoaffective disor-
der. Women who experienced relapse had a more
robust growth hormone response to apomor-
phine than did asymptomatic and nonpsychotic
women, supporting the hypothesis of dopamine
supersensitivity. However, an attempt by an-
other group to replicate these findings, particu-
larly in women with bipolar disorder, was unsuc-
cessful (143).

SLEEP AND BIOLOGICAL RHYTHM
DYSREGULATION

As with unipolar major depressive disorder, al-
terations in sleep and biological rhythms may

elicit postpartum relapse of mania or depression
among pregnant women with bipolar disorder
(144, 145). Although there is some empirical
support for this hypothesis (146), more work is
needed.

FAMILIAL AGGREGATION

The possibility that delivery is a genetically pro-
grammed trigger for relapse among women with
bipolar disorder has been investigated by several-
groups. Puerperal relapse occurred in 20 of 27
(74%) women with bipolar disorder who had a sis-
ter with puerperal psychosis, whereas puerperal re-
lapse only occurred in 38 of 125 (30%) women
with bipolar disorder who did not have a family
history of puerperal psychosis (132). Differential
risk was found by a second group who estimated a
2.3-fold elevation (95% CI 1.21–4.40) in the odds
of postpartum relapse of bipolar disorder (147).
Linkage for puerperal psychosis has been found for
a site on chromosome 16, although this has not
been replicated (148).

In sum, there is less study of the biological risk
factors associated with bipolar relapse in preg-
nancy or after delivery, although the literature
suggests a strong signal for genetic factors. The
low prevalence rate of bipolar disorder, treat-
ment as a protective factor, and the potent effect
of discontinuing treatment either in pregnancy
or after delivery have made it difficult to study
the biology of perinatal relapse in women with
bipolar disorder (127, 135).

SCREENING OR CASE FINDING AND
DIAGNOSTIC APPROACH FOR WOMEN
WITH BIPOLAR DISORDER

We are unaware of case-finding studies for bipo-
lar disorder in perinatal women. Patients who seem
pressured, “revved-up,” or overly euphoric should
be questioned carefully about other symptoms con-
sistent with mania (eg, racing thoughts, psychosis,
and others; Box 2) as well as any psychiatric history.
Similar precautions should be followed for women
who have major depressive disorder because they
may be experiencing the depressed pole of bipolar
disorder. Obstetricians should also query the pa-
tient about use of drugs that could mimic a manic
syndrome (eg, cocaine or stimulants) and should
rule out mania triggered by antidepressant medica-
tion use. The latter may “unmask” a bipolar syn-
drome for a woman previously thought to have un-
ipolar depression. A useful screening questionnaire
for bipolar disorder is the Mood Disorder Ques-
tionnaire (150).
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TREATMENT OF WOMEN WITH
BIPOLAR DISORDER

Standard treatment for bipolar disorder includes
typical mood stabilizers such as lithium, carbamaz-
epine, valproic acid, and lamotrigine, as well as an-
tipsychotic medication. Whereas older antipsy-
chotics are not Food and Drug Administration-
approved treatments, clinical practice supports their
efficacy (151). Many of the newer atypical antipsy-
chotics are Food and Drug Administration-approved
for the management of bipolar disorder. Psychother-
apy alone is not a recommended treatment, although
it may be a useful adjunct to treatment (152).

Treatment of bipolar disorder in pregnancy is
complex and requires the consideration of the risks
and benefits of using mood stabilizers, some of
which are associated with teratogenic properties
(valproate, carbamazepine) (153, 154). Insufficient
data are available to determine the safety of most
novel antipsychotics, even though many clinicians
are using these medications as alternatives to mood
stabilizers (for a review of antipsychotic medication
use in pregnancy, see Einarson and Boscovic 2009
[155]). Early reports warned of congenital heart
disease in children exposed to lithium carbonate in
utero, but subsequent analyses have shown these
risks to be only slightly greater than those in the
general population (156, 157).

Treatment of a pregnant or postpartum woman
with bipolar disorder must consider the well-being
of the mother and the fetus or infant. In pregnancy,
it is not uncommon for a woman with bipolar dis-
order to present for treatment when she is past 28
days and thus beyond the period when neural tube
closure occurs. Termination of treatment at this
point puts the mother at risk while providing min-
imal benefit to the fetus. Even when the mother
presents before pregnancy or early in pregnancy,
the high relapse rates for women with bipolar dis-
order after medication discontinuation may argue
for medication continuation. Mood stabilizers
administered in pregnancy decrease the likelihood
of recurrence into a manic or depressive episode
(158, 159). However, if a woman is stable, then
there does not appear to be prophylactic benefit of
the mood stabilizer valproate against a postpartum
recurrence of mania or depression (160). Clinical
history can be helpful in this scenario. For some
women who are asymptomatic, it is prudent to
monitor them closely rather than reflexively re-ini-
tiating treatment. However, women who discon-
tinued medication secondary to concerns about
teratogenicity but who have a history of relapse af-
ter medication discontinuation should consider
medication reinstatement.

Physicians and patients who have concerns about
the possible teratogenic properties of lithium and
anticonvulsants may want to consider use of a typ-
ical (older) antipsychotic agent, because they are
not associated with fetal anomalies (157). How-
ever, there is also a risk of recurrence when a woman
is switched from one medication to another.

Some patients may prefer to continue lithium
throughout pregnancy. In this case, serum levels
should be carefully monitored. Dosages may re-
quire adjustment upwards because of increases in
extracellular fluid volume during pregnancy (and
divided doses may be safer than once-daily dosing)
(153). Dosage should be reduced after delivery to
avoid lithium toxicity in the early postpartum period.

If the patient has psychotic symptoms, then a first-
generation antipsychotic would be preferable to a
mood stabilizer as the initial treatment and the latter
can be added later. Patients with suicidal or homi-
cidal ideation will need immediate assessment from
a psychiatrist and may require inpatient treatment.

Many women with bipolar disorder present in
the depressed phase of the illness. If an obstetrician
elicits a history of bipolar disorder, then the initial
treatment should optimally include either a mood
stabilizer or an older antipsychotic agent because an
antidepressant alone can trigger mania. If the initial
treatment is insufficient, then an antidepressant can
be added. Patients who strongly prefer mono-
therapy with an antidepressant agent because of
concerns about teratogenicity should be monitored
closely and switched to a mood stabilizer or antide-
pressant with mood stabilizer after they have com-
pleted their first trimester. As noted, electroconvul-
sive therapy is an excellent treatment for severe
depression in patients with bipolar disorder.

LACTATION

Women with bipolar disorder or a psychotic de-
pression may require antipsychotic treatment. The
atypical antipsychotics, such as olanzapine, for
which we have less information, appear to be like
older antipsychotics and can lead to extrapyramidal
side effects in the infant (161). Lithium is detectable in
breast milk and many counsel caution in its use while
breastfeeding (162, 163), although the American
Academy of Pediatrics (164) no longer designates lith-
ium as absolutely contraindicated in breastfeeding
women. If used, then the infant’s lithium levels and
complete blood count should be monitored. No ad-
verse effects from the use of carbamazepine, valproate,
or lamotrigine have been reported. However, serum
concentrations of lamotrigine were 30% of maternal
levels in one study, leading to recommendations that
such infants be monitored for rash (124).
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CONCLUSION

Unipolar and bipolar mood disorders, which are
common in pregnant and postpartum women, de-
serve the attention of obstetric providers. Proce-
dures to identify those at risk should begin in preg-
nancy if not in the preconceptional period. There is
evidence to suggest familiality for perinatal risk
among women with unipolar major depressive dis-
order and bipolar disorder. Psychotherapeutic
counseling is beneficial for mild to moderately ill
women with unipolar major depressive disorder,
but medication is likely required for women with
severe major depressive disorder or bipolar disor-
der. Obstetric management that coordinates care
with psychiatric providers is likely to optimize out-
comes for mothers and their children.
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