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Whether a major depressive episode occurring in the
postpartum period (i.e., postpartum depression [PPD]) is
sufﬁciently distinct from major depressive episodes occurring
at other times (i.e., major depressive disorder) to warrant
a separate diagnosis is a point of debate with substantial
clinical signiﬁcance. The evidence for and against diagnostic
distinction for PPD is reviewed with respect to epidemiology,
etiology, and treatment. Overall, evidence that PPD is
distinct from major depressive disorder is mixed and is
largely affected by how the postpartum period is deﬁned.
For depression occurring in the early postpartum period
(variably deﬁned, but typically with onset in the ﬁrst
8 weeks), symptom severity, heritability, and epigenetic
data suggest that PPD may be distinct, whereas depression

For more than 150 years, a debate has existed on whether
depression occurring after a woman gives birth is signiﬁcantly different from major depressive disorder such that it
should be considered a distinct disorder (1). In the mid1800s, medical case studies began describing a distinctive
type of puerperal mental illness that differed from nonpuerperal illnesses (1). Then, in the 1960s, a seminal article
described a type of “nonclassical depression” that characterized the majority of depressions occurring after childbirth (2). By 1994, the DSM-IV included a postpartum
speciﬁer for major depressive disorder. This speciﬁer referred to the distinct timing of a major depressive episode
in the postpartum period; major depression “with postpartum onset” indicated a depressive episode that started
within 4 weeks after birth (3). This speciﬁer persists in the
DSM-5 but now includes episodes that begin in pregnancy,
“with peripartum onset” (4).
Perinatal depression (PND) is a term sometimes used
interchangeably with postpartum depression (PPD), but it
typically refers to major or minor depression that starts
during pregnancy or up to 12 months postpartum (5). To
date, no deﬁnition considers PPD to be truly distinct from
major depressive disorder other than the timing of the
depressive episode onset (6). Moreover, the varying deﬁnitions of PPD and PND conﬂict on the duration of time
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occurring in the later postpartum period may be more
similar to major depressive disorder occurring outside of
the perinatal period. The clinical signiﬁcance of this
debate is considerable given that PPD, the most common
complication of childbirth, is associated with immediate
and enduring adverse effects on maternal and offspring
morbidity and mortality. Future research investigating
the distinctiveness of PPD from major depressive disorder in
general should focus on the early postpartum period when
the rapid decline in hormones contributes to a withdrawal
state, requiring profound adjustments in central nervous
system function.
Focus 2020; 18:106–119; doi: 10.1176/appi.focus.20190045

that deﬁnes the postpartum period, ranging from starting
in pregnancy up to 4 weeks postpartum (4) to starting
after childbirth up to 6 weeks postpartum (7) or even up to
12 months postpartum (7). Thus, the debate regarding PPD
as a distinct disorder is happening in the context of another
debate: “what constitutes the postpartum period?” Throughout this review, major depressive disorder refers to a major
depressive episode that occurs outside of the perinatal period
(the period occurring before pregnancy or more than
12 months after childbirth); in studies focusing on PPD,
the reference period is clariﬁed with respect to number
of weeks to months after childbirth when possible.
Other systematic limitations to discerning whether PPD
is distinct from major depressive disorder include variability
among screening tools used for measuring a major depressive episode as well as similarities between depressive
symptoms and “normal” postpartum experiences (1, 8).
Rather than being signs of depression, fatigue, disrupted
sleep, and loss of appetite could come from the challenges
of infant care (9). Efforts to create screening and diagnostic
tools that consider the overlap between symptoms of depression and postpartum adjustment are hindered by the
aforementioned lack of clarity and consistency in deﬁning the time frame that is considered the postpartum
period. The Edinburgh Postnatal Depression Scale (EPDS)
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(10), the most widely used self-report screening tool for
PPD, has lower sensitivity and speciﬁcity for detecting a
major depressive episode in the postnatal period (variably
deﬁned) than a major depressive episode occurring at other
times. In other words, the EPDS may be better at detecting
major depressive disorder than PPD (for which it was
designed) (1).
Despite its potential limitations, in a systematic review of
16 depression scales validated for use among postpartum
women, the EPDS was found to be the most favorable of the
scales with regard to reliability, validity, sensitivity, speciﬁcity,
brevity, and the diversity of populations in which the scale
was validated (11). The ideal self-report tool for measuring
PPD would capture potential unique symptoms of PPD that
are missing from major depressive disorder screening instruments, limit the weight of symptoms that overlap with
expected postpartum experiences, and have good content
validity and reliability (1). Without more sensitive screening
tools, PPD remains difﬁcult to distinguish from the exceptionally common “baby blues” as well as from clinical diagnoses with symptom overlap, such as generalized anxiety
disorder, obsessive-compulsive disorder, and postpartum
psychosis (9). Thus, although the ﬁeld of psychiatry is aiming for precision medicine, much imprecision still surrounds
the methodologies of PPD research in important ways, such
as in how the postpartum period is deﬁned as well as in how
PPD is measured.
Because psychiatric diagnoses before and during pregnancy are the strongest predictor of PPD (12, 13), it is possible that PPD is biologically and phenotypically distinct
from major depressive disorder only in women for whom the
index episode of clinical depression is their ﬁrst and only
psychiatric episode. Whether there is a “pure” PPD condition such that women will have a major depressive episode
only in the perinatal period is debatable and perhaps less
clinically relevant given that the vast majority (78%) of PPD
cases are a relapse of major depressive disorder (8). Major
depressive disorder is a highly recurrent disorder, and risk of
PPD is 20-fold higher in women with a history of major
depressive disorder before the birth of their ﬁrst child (13).
Moreover, a history of depression before pregnancy predicts
a more severe postpartum depressive episode (14), suggesting that pure PPD, if it exists, may be a subtype with less
severe depressive symptoms (9). Nevertheless, these ﬁndings suggest that it might be useful to subtype PPD depending
on whether the PPD episode is unique (i.e., pure PPD) or
whether it occurs in the context of a previous prepregnancy
major depressive episode or other psychiatric diagnosis.
With these limitations and challenges in mind, we review
recent evidence supporting or refuting the distinctiveness of
PPD as a diagnosis, focusing on ﬁndings from the past
4 years in order to build on an excellent, previous review
by Di Florio and Meltzer-Brody (15). The review we present
compares and contrasts PPD and major depressive disorder
in terms of epidemiologic and etiologic evidence and effective treatment options. We draw upon this evidence to weigh
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whether PPD should be considered a distinct disorder and
make recommendations for future research.
EPIDEMIOLOGY
Prevalence
Similarities. To directly compare the prevalence rates of
PPD and major depressive disorder, we draw on studies that
measure both PPD and major depressive disorder within the
same population. In general, studies using this approach
suggest that the prevalence estimates of PPD and major
depressive disorder are similar (16–18). For example, in a
study using a nationally representative sample from the
United States, the 12-month prevalence rate of major depression did not differ signiﬁcantly between women who
were 0–12 months postpartum and women of childbearing
age who were outside of the peripartum period (10.2% vs.
13.1%, respectively) (16). Another study reported similar
prevalence rates of PPD (measured 6 weeks after delivery)
and major depressive disorder (8.9% vs. 13.6%). These rates
did differ statistically (19). However, when this study adjusted for risk factors that were more common in the sample
of nonpostpartum women, the risk of depression in the
postpartum period actually became greater than the risk of
depression outside of the perinatal window (the ﬂuctuations in their ﬁndings might be explained by their relatively
small sample size) (19). Taken together, these studies suggest that PPD and major depressive disorder are likely
comparably prevalent.
Differences. Compared with estimating the prevalence of
major depressive disorder, estimating the prevalence of PPD
requires additional considerations, such as deﬁning the
window of time for the postpartum period and deciding
whether to include women with a history of major depressive disorder and/or any other psychiatric disorders.
Although focusing on subgroups precludes generalizations
to the broader population of postpartum women, doing so
can be informative for determining risk and developing
targeted therapies. Relatively wide assessment windows
(e.g., 12 months postpartum) may obscure whether individuals with a history of depression who experience depression during the postpartum period are experiencing an
etiologically distinct major depressive episode unique to
the postpartum period or a relapse of a preexisting depressive illness. When studies that deﬁne the length of the
postpartum window in drastically different ways are grouped together, this may obscure meaningful etiologic differences between subtypes of PPD and mask the true prevalence
of PPD triggered by the biological and hormonal events of
birth (20).
Symptomatology
Similarities. PPD and major depressive disorder are both
heterogeneous disorders, with symptoms presenting in some
depression cases but not others (21, 22). Studies comparing
focus.psychiatryonline.org
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to diagnose PPD, and risk factors considered (e.g., previous history of depression).
Variable
Similarities
Differences
However, most studies comparing prevalence rates of PPD and major depressive
For PPD, the prevalence
Prevalence
There is no signiﬁcant
disorder show that depression occurs at
difference in 12-month
depends on how the
prevalence of depression
postpartum window is
similar rates. In addition, although some
among postpartum versus
deﬁned.
studies have reported that certain sympnonpostpartum women of
toms are more prevalent depending on the
childbearing age (16).
timing of depression onset, overall, the
Symptomatology
Both are heterogeneous
Symptom presentations vary
symptoms for both PPD and major dedisorders (21, 22).
by time of onset within
Both have similar symptom
perinatal period; anxious,
pressive disorder are similar. In the fuendorsement (16).
anhedonia depression
ture, epidemiology studies should examine
subtype is more common
the prevalence and symptomatology of
in the immediate
PPD with onset in the early postpartum
postpartum (23).
(i.e., within 8 weeks postpartum) coma
PPD, postpartum depression.
pared with PPD with onset in the later
postpartum as well as with major dePPD and major depressive disorder indicate that some
pressive disorder. A summary of key similarities and difsymptoms are either more common or more severe among
ferences in the epidemiology of PPD and major depressive
women with PPD, such as anxiety (postpartum period dedisorder can be found in Table 1.
ﬁned as up to 6 weeks after delivery) (23), aggressive obsessional thoughts (postpartum period not clearly deﬁned)
ETIOLOGY
(24), restlessness and agitation (postpartum period deﬁned
PPD and major depressive disorder arise from biological
as up to 3 months after delivery) (25), and impaired confactors (e.g., genetic, neural, and hormonal), psychosocial
centration and decision making (postpartum period defactors (e.g., stressors), and their interaction (e.g., epigeﬁned as up to 3 months after delivery) (25). In contrast, a
netics). PPD is unique from major depressive disorder in its
study that applied item-response theory to a large, natiming (following birth), type of psychosocial stressors (e.g.,
tionally representative sample found that PPD (occurring
parenting a new infant, relationship adjustments), and powithin 12 months postpartum) and major depressive disortential physiological underpinnings (the drastic elevation of
der tend to not differ in their clinical presentation of degonadal hormones followed by rapid withdrawal associated
pressive symptoms (with the exception of psychomotor
with pregnancy and birth, respectively). PPD and major
disturbances, which were more prevalent in major dedepressive disorder also share many of the same risk facpressive disorder) (16).
tors. In this section, we highlight the ways that PPD and
major depressive disorder are similar and different in terms
Differences. The clinical presentation of depressive sympof their genetic, hormonal, neural, psychosocial, and epitoms varies depending on the timing of depression onset
genetic risk factors.
within the peripartum period (26). Notably, women who
experienced depression onset within 8 weeks postpartum
Genetic Factors
were almost four times more likely to present with severe
Similarities. Most research indicates that PPD and major
depression compared with women who experienced dedepressive disorder have similar genetic underpinnings.
pression onset during pregnancy. These women with onset
One systematic review posited that the substantial overlap
of depression within 8 weeks postpartum were also more
between PPD and major depressive disorder in terms of
likely to present with an anxious anhedonia subtype of degenetic risk factors (e.g., monoamine oxidase [MAO], catepression compared with women who experienced dechol-O-methyltransferase [COMT], and 5HTT) may indicate
pression onset during pregnancy or 8–12 weeks postpartum
that they are essentially the same disorder with a temporal
(26). Although not a direct comparison between PPD and
variant (27). Even genes involved in reproductive and stress
major depressive disorder, this study indicates that unique
hormone pathways (e.g., estrogen and glucocorticoid resymptomatic features may characterize PPD with onset in
ceptor genes) predict both PPD and major depressive disthe early postpartum period.
order (28–31). Overall, PND and non-PND share two thirds
Key Points
of their genetic variance (32).
Depression is common for women in both the peripartum
and nonperipartum periods. Estimating the prevalence rates
Differences. A study of twins and nontwin siblings indicated
of PPD is challenging given variability in measurement meththat PPD has a higher heritability than major depressive
ods (self-report questionnaires vs. clinician-administered
disorder (32). In particular, the sibling study resulted in
interviews), postpartum period deﬁnitions, instruments used
an estimated heritability of 40% for postnatal depression
TABLE 1. Similarities and differences in prevalence and symptomatology between
PPD and major depressive disordera
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(deﬁned as depression in the year following birth) and 32%
for non-PND (32). Because PPD occurs around the time of
childbirth, the authors speculated that PPD may have
greater homogeneity with respect to putative triggers and
therefore higher heritability than depression occurring
outside of the perinatal period (32). Heritability studies,
however, have had methodological weaknesses that make
heritability comparisons less informative. For example,
previous studies have compared those who reported at
least one PPD episode (who may or may not have had
additional major depressive episodes) with those who
reported only major depressive episodes outside of the
perinatal period (32, 33). This method means that comparisons have been between women who mostly reported
a mix of postpartum and nonperipartum major depressive
episodes with women who reported only nonperipartum
major depressive episodes. A stronger test would include a
comparison of the shared genetics between pure PPD and
major depressive disorder.
Timing of onset of a major depressive episode in the
postpartum period affects how strongly genetics predict
PPD. According to two systematic reviews, genetics contribute more to PPD in the early postpartum period (within
6–8 weeks postpartum) than in the late postpartum period
(20, 34). For example, the short allele of the serotonin
transporter gene predicts PPD in the early (weeks 1–8)
but not late (weeks 9–24) postpartum (35), the genetic
variants of the glucocorticoid receptor and corticotropinreleasing hormone receptor 1 increase risk for PPD in weeks
2–8 postpartum (28) but not in months 6–8 postpartum (36),
and the low activity variants of MAO-A and COMT predict
greater depressive symptoms at 6 weeks but not 12 weeks
postpartum (37). In one study that correlated the timing of
onset with heritability estimates, depressive symptoms that
emerged between 6 and 8 weeks postpartum had the highest
heritability of PPD (38).
Hormonal Factors
Similarities. Acute and chronic stress commonly triggers
major depressive episodes (39, 40). However, depending on
the developmental timing, type, and chronicity of stress
exposures, these exposures can have an enduring impact on
hypothalamic-pituitary-adrenal (HPA) axis function and
contribute more broadly to risk for depression (41). Likewise, sex, gonadal steroids, and reproductive status affect
stress responsiveness across the life span (41). Patients with
PPD and patients with major depressive disorder both present with dysregulated HPA axis function, and this dysregulation is thought to play a role in the pathogenesis of
depression (42–45).
Differences. A risk factor unique to PPD involves the hormonal changes speciﬁc to the transition from pregnancy to
postpartum. Although hormonal ﬂuctuations could serve
as a trigger for PPD, PPD has not been consistently associated with hormone levels: measured either as absolute
Focus Vol. 18, No. 2, Spring 2020

levels or relative levels (e.g., change in hormone from
pregnancy to postpartum or ratio of one hormone to another) (46). Instead, empirical evidence suggests that a
subset of women show particular sensitivity to the dramatic hormonal ﬂuctuations that occur across the perinatal period (47, 48).
In one study (designed to mimic the hormonal changes
associated with pregnancy and postpartum), ﬁve out of eight
women with a history of PPD developed depressive symptoms when progesterone and estradiol were exogenously
elevated and then rapidly withdrawn (49). In contrast, the
control group (which only included women who did not
have a history of PPD) did not experience increases in depressive symptoms despite undergoing the same hormonal
manipulation and achieving similar peripheral hormone
levels. Women who are prone to PPD are also more likely
to experience depressive symptoms during other times of
hormonal perturbations, such as during the premenstrual
phase, during menopause, and when taking oral contraceptives (47, 48, 50). These ﬁndings suggest that PPD may
be prevalent in a subset of women who are particularly
sensitive to the mood-destabilizing effects of reproductive
hormone exposures and ﬂuctuations, and this subset may
be biologically distinct from those prone to only nonperinatal
major depressive episodes.
Neural Factors
Similarities. Some of the same neural regions involved in
major depressive disorder are also implicated in PPD. For
example, PPD (51) and major depressive disorder (52, 53) are
both associated with decreased activation in reward-related
brain regions (e.g., ventral striatum) in response to positive
cues (that are noninfant related). Women with PPD even
show reduced activation in reward-related regions in response to cues of their own infant (54, 55), and the extent to
which this response is dampened corresponds to PPD severity (54). Given that reward responsivity to the infant is
thought to be important for mother-infant attachment (56),
reduced responsivity in reward-related regions may explain
the mechanism for how PPD can affect the ability to bond
with the infant.
Furthermore, similar neurotransmitter systems have been
implicated in PPD and major depressive disorder, namely,
the serotonergic and gamma‑aminobutyric acid (GABAergic)
systems. For the serotonergic system, serotonin receptor
binding at the 5HT1A receptor is reduced in major depressive disorder (57) and PPD to a similar extent (58)
(although direct comparisons within the same study have
not been conducted). For the GABAergic system, research
suggests that GABAergic system dysfunction (e.g., reduced
brain levels of GABA, reduced expression and function of
GABAA receptors) may underlie both major depressive disorder and PPD (44, 59–61). However, greater evidence exists
for PPD than major depressive disorder that lower levels of
the progesterone metabolite and potent GABAergic neurosteroid, allopregnanolone, may be involved (61, 62). On the
focus.psychiatryonline.org
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basis of animal studies, one hypothesis is that women with
PPD may not have abnormal levels of allopregnanolone but
rather impaired restoration of GABAergic tonic inhibition
that typically occurs following childbirth and abrupt withdrawal of allopregnanolone (63).
Differences. Relative to patients with major depressive
disorder, patients with PPD exhibit decreased activation
of many neural regions (64). Whereas patients with major depressive disorder have been shown to have a heightened amygdala response to negative stimuli (65), mothers
with PPD demonstrate a blunted amygdala response to
(non–infant related) negative stimuli (66, 67), with more
severe anxiety and depressive symptoms corresponding
to further blunting of amygdala activation (68). This
blunted amygdala response has relevance for maternal
behavior: in one study, decreased amygdala response
predicted greater self-reported hostility toward the infant among mothers with depression (68). Compared
with healthy mothers, mothers with depression have an
attenuated response to their own infant’s cry in brain
regions involved in emotion response and regulation (54).
In response to negative emotional stimuli and infant distress
cues, women with PPD show dampened activation of critical
corticolimbic neurocircuitry involved in emotional salience
and threat processing (69). This reaction may underlie decreased maternal sensitivity and greater hostility toward the
infant among mothers with PPD compared with healthy
mothers (70).
Psychosocial Factors
Similarities. Psychosocial factors contribute to both PPD and
major depressive disorder risk. In a systematic review, perceived stress (e.g., feeling overwhelmed) and chronic strain
(e.g., ﬁnancial stress, lack of job security or ﬂexibility) were
shown to be associated with PPD (71). These types of
chronic psychosocial stressors are also associated with
major depressive disorder (40). Social support is a stress
buffer (72), and low social support has been consistently
and strongly associated with PPD (73) as well as major
depressive disorder (74).
Differences. Childbirth and infant care are psychosocial
stressors that are unique to the postpartum period. According
to a meta-analysis of PPD predictors, child care stress and
infant temperament have moderate to large effect sizes, and
unplanned or unwanted pregnancy has a small effect size (75).
The mode of childbirth also affects PPD risk. Having a caesarean section (regardless of whether it was elected or an
emergency) increased the odds of PPD compared with delivering vaginally (76). Unlike genetic and hormonal factors
that tend to predict PPD in the early postpartum period,
psychosocial stress associated with parenting predicts PPD
in the late postpartum period (77). Speciﬁcally, parenting
stress at 6 weeks postpartum was associated with PPD at
3–6 months postpartum (77).
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Gene 3 Environment Interactions and
Epigenetic Factors
Similarities. Although few studies have integrated biological
and psychosocial predictors of PPD (71), those that have
considered biological and psychosocial factors alongside one
another have demonstrated that early life stressors, such as
childhood abuse and neglect, are some of the strongest environmental risk factors for the development of PPD and
major depressive disorder (78, 79), conferring risk, in part,
through epigenetic changes (79). Genetic effects on risk of
PPD and major depressive disorder often only emerge when
either epigenetic effects or gene 3 environment interactions
are considered (27, 80).
Many of the most commonly studied genes in depression
(e.g., COMT, MAO-A, brain-derived neurotrophic factor
[BDNF], and 5HTTLPR) show associations with PPD that
depend on environmental factors such as stressful life events
(81), socioeconomic status (82), and season of delivery (83).
Some of the same gene 3 environment interactions and
epigenetic effects have been discovered as risk factors for
major depressive disorder as well. For example, a pathway
that is likely common to major depressive disorder and PPD
is that early life stress can induce epigenetic modiﬁcations
that alter expression and function of the glucocorticoid receptor (84). In another example, carrying one or two copies
of the short allele of the serotonin transporter gene increases
risk for depression when exposed to stressful life events (85);
likewise, carrying the short allele ampliﬁes the negative effect of dissatisfaction with one’s current partner as well as
negative life events on depressive symptoms in the late
postpartum period (86).
Differences. Although circulating levels of gonadal hormones have not been shown to be predictive of PPD, estrogen can induce DNA methylation at estrogen-responsive
genes: TTC9B and HP1BP3 (87, 88). DNA methylation at
these genes measured in blood samples collected during
early pregnancy predicted PPD with more than 80% accuracy (88). Thus, hormonal changes and estrogen signaling
during pregnancy and childbirth could lead to epigenetic
changes that increase the risk of PPD (81). In another recent
study, those who carried both short alleles for the serotonin
transporter gene and experienced a large decrease in estradiol from the third trimester to the ﬁrst week postpartum
had an increased risk of depression at 6 weeks postpartum
(89). Given the extreme and rapid ﬂuctuations in estrogens
from pregnancy to postpartum, these estrogen-driven epigenetic changes and estrogen-dependent mechanisms are
likely a more relevant trigger for depression during the
postpartum period than non-PND.
Key Points
The causes of PPD and major depressive disorder are multifactorial. The underlying mechanisms are not mutually
exclusive and likely interact to create risk for PPD and major
depressive disorder. For example, the effects of estradiol and
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progesterone on brain neurochemistry, TABLE 2. Similarities and differences in putative causes of PPD and major depressive
a
structure, and function are numerous disorder
Factor type
Similarities
Differences
(90), and both hormones affect other biological systems implicated in PPD, such Genetic
A third of the genetic variance
Genetic risk factors overlap
as neural function (91), thyroid function
of PPD is distinct from
(27).
non-PPD (32).
Genes involved in
(92), HPA axis function (93), and immune
PPD
has higher heritability
reproductive
and
stress
function (94). More research is needed
than major depressive
hormone pathway are
to determine whether there are multiple
disorder (32).
predictors for both types of
PPD phenotypes with distinct etiologies
Genetic contribution to PPD
depression (28–31).
and relevant biomarkers (46). Currently,
is greater in the early
Two thirds of the genetic
postpartum period (20,
variance are shared (32).
no biomarkers are being used in a clinical
36, 40).
setting to diagnosis depression or differenHormonal
Stress can trigger both types
Depression is triggered by
tiate between potential underlying causes of
of depression (41).
hormonal ﬂuctuations in a
depression. Early evidence suggests that
Both have HPA axis
subset of women (48, 60).
measures of methylation of estrogendysregulation (43, 44).
Activation in reward-related
Amygdala response to
responsive genes could be a promising bio- Neural
regions is decreased
negative stimuli is
marker to prospectively predict PPD (87,
(52–54).
heightened for major
88), but conﬁrmation in larger samples is
Reduced serotonin receptor
depressive disorder but
needed to justify costs.
binding and reduced GABA
blunted for PPD (65–69).
Timing of depression onset within the
activity have been
implicated in both (58–62).
postpartum (or even antenatal) period may
Both are associated with
Stressors, such as childbirth
be indicative of a particular etiology. Major Psychosocial
chronic psychosocial stress
and infant care, are unique
depressive episodes that begin early post(72, 73) and low social
to PPD (77).
partum seem to be driven by biological
support (75, 76).
factors that are triggered by hormonal Epigenetic
Early life stressors are strong
Estrogen-dependent
risk factors (80, 81, 83, 86,
epigenetic changes are
changes, whereas psychosocial stressors
87).
associated with PPD
may be more relevant triggers for major
(90–92).
depressive episodes that begin late in the
Homozygous short alleles for
postpartum period. Although PPD and
serotonin transporter gene
major depressive disorder both arise from
plus large decrease in
estradiol predict higher risk
many of the same factors (shared genetics
of PPD (93).
involving monoamines as well as stress and
a
PPD, postpartum depression; HPA, hypothalamic-pituitary-adrenal; GABA, gamma‑aminobutyric
reproductive hormones, chronic psychoacid.
social stressors related to a lack of social
support, HPA axis dysregulation, blunted
reward responsivity, and interactions beaims to improve quality of life (96, 97) and functioning at work
tween the serotonergic system and the environment), some of
and home (98, 99). Treatments for both PPD and major
the underlying mechanisms also seem to be unique to PPD
depressive disorder should be feasible, be acceptable, and aim
(sensitivity to changes in reproductive hormones, estrogento minimize side effects and adverse outcomes.
dependent epigenetic changes, hypoactivation of the
amygdala and neural regions generally, psychosocial stresDifferences. Given that PPD is occurring in the context of
sors related to childbirth and infant care). Currently, it rechildbirth and infant care, treatments for PPD are also aimed
mains an open question whether PPD is a biologically distinct
at improving maternal care. Compared with mothers withdisorder from major depressive disorder, but researchers are
out depression, mothers with PPD tend to have lower quality
forming consortiums to tackle these difﬁcult questions (95). A
interactions with their infants, consisting of more disensummary of key similarities and differences in the etiology of
gagement and less positive affect (100, 101). Targeting
PPD and major depressive disorder can be found in Table 2.
maternal behavior is important for role gratiﬁcation and selfefﬁcacy in the mother as well as ensuring optimal infant
developmental outcomes. PPD is associated with deﬁcits in
TREATMENT
cognitive and socioemotional development among infants
Treatment Goals and Considerations
(102, 103), and evidence suggests that the quality of the
Similarities. The main goal of treatment for both PPD and
mother-infant interaction mediates developmental outmajor depressive disorder is the reduction of symptoms,
comes (104, 105). Thus, ideal treatment of PPD would inwith an ultimate goal of symptom remission. In addition,
volve not only inducing symptom remission but also
treatment of both major depressive disorder and PPD
improving maternal care and minimizing the developmental
Focus Vol. 18, No. 2, Spring 2020
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impact on the child. Although treating major depressive
disorder among mothers of older children is also seen as
important for improving child outcomes (106), infancy represents a particularly critical developmental period (107),
increasing the urgency of achieving treatment goals for PPD.
A second major treatment consideration for PPD that
does not apply to major depressive disorder is whether the
treatment is compatible with breastfeeding. Although the
decision of whether to breastfeed is a decision that should
ultimately be made by the mother, breastfeeding continues
to be recommended by the American Academy of Pediatrics
on the basis of beneﬁts for the mother and the infant (108).
Evaluating the pharmacokinetics of medications as it relates
to both passage into breast milk and exposure to the infant
becomes an important consideration that is uniquely applicable to the treatment of postpartum women. Infant exposure to most antidepressants via breastmilk is within
acceptable ranges and does not lead to adverse effects in
most cases (109) (although potential long-term effects have
not been studied).
Sertraline is often considered a ﬁrst-line antidepressant
for PPD because of the relatively large number of studies
demonstrating no detectable drug in breastfeeding infants.
However, switching from one antidepressant to an untried
medication for a woman who is stable on her current regimen is discouraged because this change increases the risk of
relapse (109, 110). Nonpharmacological interventions, such
as psychotherapy, bright light therapy, and transcranial
magnetic stimulation (TMS), do not expose the infant to
medications. Among breastfeeding women with mild depression symptoms who have a desire to avoid medication
exposure and who exhibit no risk of harm to self or others,
psychotherapy alone may be appropriate. Bright light therapy and TMS have shown some beneﬁt for perinatal mood
disorders and are promising areas of investigation (111–113).
Traditional Antidepressants
Similarities. According to expert guidelines and results of
randomized controlled trials (RCTs), monoaminergicbased antidepressants, such as selective serotonin reuptake inhibitors (SSRIs), are considered ﬁrst-line options for
the treatment of major depressive disorder and PPD (114–116).
Although fewer pharmacologic trials for the treatment of PPD
exist, drugs with known efﬁcacy for major depressive disorder also seem to be efﬁcacious for PPD, including sertraline
(117), ﬂuoxetine (118), escitalopram (98), ﬂuvoxamine (119),
bupropion (120), venlafaxine (121), and nortriptyline (122).
Furthermore, the response and remission rates for SSRIs seem
to be similar for PPD and major depressive disorder (123).
Differences. Whereas a recent meta-analysis on antidepressant efﬁcacy and tolerability for major depressive disorder
analyzed 522 randomized placebo-controlled trials (124), to
our knowledge, only nine RCTs of antidepressants have been
conducted for PPD (117, 118, 122, 125–130), all of which
evaluated SSRIs (120). The trials of non-SSRIs, such as
112
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bupropion (120) and venlafaxine (121), have been open label.
Thus, the evidence supporting the efﬁcacy of antidepressants
is less extensive for PPD than for major depressive disorder,
particularly for drugs other than sertraline, which has been
investigated more thoroughly because of its relative safety
during breastfeeding.
Although the evidence from RCTs has been sufﬁcient to
support the use of SSRIs for PPD (116, 123, 131), a small study
that compared the charts of 26 women with PPD and
25 women with major depressive disorder found that postpartum women had greater depression severity, took longer
to respond to treatment, and were more likely to require
multiple antidepressant agents (23). However, the small
sample size and study methods (e.g., retrospective chart
review of treatment-seeking women) limit the generalizability of these ﬁndings. Finally, regarding maternal role
functioning, although evidence suggests that antidepressants
can improve maternal role gratiﬁcation, they do not seem to
inﬂuence actual maternal-infant interactions (132). This observation is in line with research suggesting that the inﬂuence
of PPD on mother-infant interactions may remain despite
symptomatic remission (133, 134).
Hormonal status may inﬂuence antidepressant response.
In two trials of sertraline (117, 135), women who developed
PPD within 4 weeks of delivery had the most robust responses to the drug. These ﬁndings, however, should be
interpreted cautiously given the relatively small sample size
for this subgroup with early-onset PPD. Because the early
postpartum period is a time of acute withdrawal of ovarian
steroids, including allopregnanolone (a GABAA receptor
modulating neurosteroid with both antidepressant and anxiolytic effects), and because SSRIs have been shown to increase peripheral levels of allopregnanolone, these drugs may
be particularly efﬁcacious in women whose symptoms are
triggered by hormonal withdrawals. Therefore, women
with depression related to hormonal perturbations might
be more likely to beneﬁt from the purported SSRI-induced
increases in allopregnanolone and serotonin activity, which
may be deﬁcient because of postpartum decreases in estradiol (117).
Psychotherapy
Similarities. Similar to major depressive disorder, psychotherapy is considered the treatment of choice for mild to
moderate cases of PPD (115); furthermore, many of the same
treatments are efﬁcacious for PPD and major depressive
disorder, including cognitive-behavioral therapy (CBT)
(136), psychodynamic psychotherapy (137–139), and interpersonal psychotherapy (IPT) (140, 141). Psychotherapy interventions may even be efﬁcacious at preventing
both major depressive disorder and PPD (142, 143).
Differences. Some evidence suggests that certain types of
psychotherapy may be more efﬁcacious depending on
whether the treatment is for PPD versus major depressive
disorder. For example, whereas evidence suggests that PPD
Focus Vol. 18, No. 2, Spring 2020
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therapies with more of an interpersonal component, such as
IPT, may be more efﬁcacious than CBT (144), CBT and IPT
interventions both have efﬁcacy in preventing and treating
major depressive disorder (142). This difference may reﬂect
the fact that PPD is occurring within a social context (taking
on a new role as a mother while maintaining and adapting
other interpersonal relationships).
One intervention that is more unique to PPD is motherinfant psychotherapy, in which the focus is on improving
mother-infant interactions (145). These interventions appear effective in alleviating depressive symptoms (146) and
potentially improving infant attachment security (147). Although a systematic review noted that both individual and
mother-infant psychotherapy interventions reduced PPD
symptoms, effect sizes were smaller for improvements in the
quality of the mother-infant relationship as well as child
development outcomes (146), suggesting that the treatment
of PPD may be necessary but not sufﬁcient to have a signiﬁcant impact on these outcomes (148).
Neuromodulatory Therapies
Similarities. Two major neuromodulatory therapies for
major depressive disorder are electroconvulsive therapy
(ECT) and TMS. ECT remains one of the most effective
psychiatric treatments and is considered more effective than
medications for major depressive disorder (149). Systematic
reviews and meta-analyses of TMS have also shown impressive effect sizes for major depressive disorder (150,
151). Although the evidence is not as extensive for PPD, it
seems to be similarly responsive to TMS (150–152) and
ECT (153).
Treatments Speciﬁc to PPD
Estradiol. Given that one of the (potential) etiologic differences between major depressive disorder and PPD is hormonal withdrawal across the shift from pregnancy to
postpartum, hormonal therapies have been used to treat
PPD. Although exogenous sex steroids have also been used
to treat major depressive disorder, these therapies seem to
be most efﬁcacious when a hypogonadal state exists (e.g.,
during perimenopause) (154). Two small RCTs (155, 156) and
one open-label trial (157) have demonstrated promising results for using transdermal estradiol to relieve symptoms of
PPD. Interestingly, two trials of estradiol for PPD showed
that the treatment arm actually did not have signiﬁcantly
different estradiol levels from the placebo arm (156, 158).
This ﬁnding suggests that estradiol treatment may involve
stabilizing estradiol ﬂuctuations that can occur postpartum
rather than replenishing a deﬁcient state (156). Given that
research on estradiol therapy is still limited and estradiol
therapy carries the risk of thromboembolic events, it is not
currently recommended as a ﬁrst-line treatment for PPD
(116).
Allopregnanolone. In addition to the sudden decrease in
estradiol, progesterone and its neurosteroid metabolite,
Focus Vol. 18, No. 2, Spring 2020

allopregnanolone, are also rapidly withdrawn following
childbirth and have been identiﬁed as potential targets for
the treatment of PPD. The dramatic rise and fall of allopregnanolone during pregnancy and postpartum, respectively, are
thought to alter GABAergic tone, although this process may be
dysregulated among women with PPD (60–63, 159). Recently, a
synthetic version of allopregnanolone, brexanolone (Zulresso;
Sage Therapeutics, Cambridge, MA), has been approved by the
U.S. Food and Drug Administration (FDA) for the treatment of
moderate to severe PPD with onset no later than 4 weeks
after delivery (160). Currently, it is available through the
Zulresso Risk Evaluation and Mitigation Strategies program (161). Safety data in breastfeeding are currently
limited; however, available evidence suggests low levels of
potential infant exposure (1%–2% of maternal weightadjusted dose) (162).
Although the mechanism underlying brexanolone’s efﬁcacy for PPD is not known, modulation of GABAergic tone
through neurosteroid-mediated GABAergic inhibition has
demonstrated efﬁcacy in decreasing depressive symptoms
(63, 163). Although substantial evidence implicates GABAergic dysregulation in the pathophysiology of major depressive
disorder (for recent reviews, see Maguire [44], Lüscher and
Möhler [59], and Frieder et al. [60]), it is not currently known
whether neurosteroid preparations such as brexanolone are
an effective treatment for major depressive episodes occurring outside of the postpartum period. However, an oral version of allopregnanolone that can be taken once daily is being
developed (Zuranolone; Sage Therapeutics, Cambridge, MA)
and is currently in phase III clinical trials for PPD and major
depressive disorder. A recent phase II clinical trial among
patients with major depressive disorder indicated that Zuranolone was more effective than placebo at reducing depressive symptoms at their primary endpoint (day 15 of
treatment) (164).
Key Points
The available evidence suggests that the majority of efﬁcacious treatment strategies used for PPD are similar to those
commonly used for major depressive disorder. SSRIs and
psychotherapy remain cornerstone treatments in both populations. Currently, brexanolone is the only FDA-approved
treatment speciﬁcally for PPD. Despite the similarities of PPD
and major depressive disorder in responsiveness to many of
the same treatments, this outcome should not be taken as
evidence of similar etiology or pathology given that these
treatments are effective for multiple distinct disorders. Antidepressant and psychotherapy efﬁcacy may be due to their
ability to inﬂuence transdiagnostic aspects of neurobiology
related to emotion regulation (165–167). Understanding how
the etiologies of PPD and major depressive disorder differ,
however, is important in allowing for a more targeted treatment strategy.
For example, despite evidence of GABAergic dysfunction
in major depressive disorder, PPD occurs in the context
of hormone withdrawal. Targeting GABAergic dysfunction
focus.psychiatryonline.org
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4–12 weeks (47). Given this timeline during
which hormones return to prepregnancy
Treatment type
Similarities
Differences
levels and cyclicity, there is a rationale for
considering the early postpartum window
PPD may take longer to
Antidepressant
SSRIs are an effective
as a distinct period of risk for PPD (71).
respond to treatment (24).
treatments
treatment for major
depressive disorder and
Major depressive disorder shares as
show efﬁcacy for PPD
much genetic variance with PPD (32) as it
(102, 116, 119–121, 164),
does with borderline personality disorder,
with similar response and
posttraumatic stress disorder, and generremission rates for PPD
alized anxiety disorder (168), which are
and major depressive
disorder (165).
considered to be distinct disorders from
Hormonal therapies
Treatment with exogenous Evidence exists for estradiol
major depressive disorder with respect to
as treatment for PPD
sex steroids is efﬁcacious
current classiﬁcations and nomenclature
(154–156).
during hypogonadal states
(although, notably, no guidelines exist reSynthetic allopregnanolone
(153).
garding the degree of distinction in genetic
has been shown to
Synthetic allopregnanolone
be efﬁcacious in treating
theoretically could be
variance necessary for a disorder to be
PPD (61).
efﬁcacious for all
considered distinct). Moreover, many
depression types
psychiatric disorders, which are cur(60, 61, 166).
rently considered to be distinct, have
Psychotherapies
Interpersonal psychotherapy For PPD, psychotherapies
overlapping symptomatology, putative
(141, 142) and other
with an interpersonal
psychotherapies (136–
component may have
mechanisms of disease, and treatments.
140) improve depressive
greater efﬁcacy than other
In recent years, the National Institute of
symptoms.
psychotherapies (143).
Mental Health has promoted transNeuromodulatory
Both are similarly responsive
diagnostic research, suggesting this aptherapies
to TMS (149–151) and ECT
proach may prove more effective in
(152).
a
advancing the science of the pathoPPD, postpartum depression; SSRIs, selective serotonin reuptake inhibitors; TMS, transcranial
magnetic stimulation; ECT, electroconvulsive therapy.
physiology and treatment of mental illness more broadly.
may be more effective for PPD, particularly in the early
Regardless of whether sufﬁcient evidence exists to
postpartum period. Furthermore, given the signiﬁcant
consider PPD to be a distinct disorder in the DSM-5, there
changes in interpersonal roles that come with motherhood,
are likely beneﬁts to treating early-onset PPD as if it were
IPT may be particularly beneﬁcial for PPD (144). Finally, the
distinct from major depressive disorder. For example, a
unique challenges of parenting a newborn may be best
separate diagnosis for PPD might lead to more effective
addressed through mother-infant interventions. Ongoing
screening and greater support for investments in research
study of these and newer interventions will be essential to
and development of treatments speciﬁcally targeting
ensure that treatment options are effective in relieving PPD
major depressive episodes with onset during the early
symptoms, improving maternal role functioning, and optipostpartum period. Currently, the standard of care for
mizing child outcomes. A summary of key similarities and
postpartum medical follow-up is at 6 weeks postpartum,
differences in the treatment of PPD and major depressive
which would be inadequate for helping women with onset
disorder can be found in Table 3.
of illness during the ﬁrst month following delivery.
Screening all women during pregnancy is now recommended by the U.S. Preventive Services Task Force, the
American College of Obstetrics and Gynecology, and the
CONCLUSIONS
American Psychiatric Association. Identifying at-risk women
We have reviewed the most recent literature on epidemiology,
during pregnancy and cases of PPD early could prevent
etiology, and treatments to characterize the state of the evineedless suffering.
dence on whether PPD should be considered a distinct disorThis review makes clear that many important research
der from major depressive disorder (Box 1). Although the
questions remain unanswered. Namely, the extent to which
evidence for late-onset PPD is mixed, a growing literature
the etiologies of PPD and major depressive disorder differ
indicates that PPD with onset proximal to childbirth may
is still largely unknown. Further investigation regarding
be distinct from major depressive disorder with respect to
the pathophysiologic triggers and potential biomarkers for
symptom severity, hormone contributions, heritability, epigeearly-onset PPD could inform screening, referral for
netic mechanisms, and response to standard and novel treattreatment, and research regarding prevention and targeted
ment interventions. Depending on whether a woman
drug development. Finally, given that the early postpartum
breastfeeds, hormones tend to return to early follicular
period seems to have unique biological and psychological
levels within a week, and ovulation may begin again within
risk factors, future research comparing PPD and major
TABLE 3. Similarities and differences in treatments for PPD and major depressive
disordera
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BOX 1. Take home messages for clinicians

Screening and treatment are critical given the negative
impact of postpartum depression (PPD) on the mother
and child.
Data are mixed but suggest that PPD with onset within
8 weeks postpartum might be distinct from major
depressive disorder.
Little evidence exists on whether the effectiveness of
current treatment strategies for depression differ
depending on timing of PPD onset.
The U.S. Food and Drug Administration recently approved
brexanolone as the ﬁrst medication speciﬁcally for the
treatment of PPD.

depressive disorder in terms of their epidemiology, etiology,
and treatments should focus on PPD with onset in the early
postpartum period.
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