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Review

Perinatal Depression
A Systematic Review of Prevalence and Incidence

Norma I. Gavin, PhD, Bradley N. Gaynes, MD, MPH, Kathleen N. Lohr, PhD,
Samantha Meltzer-Brody, MD, MPH, Gerald Gartlehner, MD, MPH, and Tammeka Swinson

OBJECTIVE: We systematically review evidence on the
prevalence and incidence of perinatal depression and
compare these rates with those of depression in women
at nonchildbearing times.

DATA SOURCES: We searched MEDLINE, CINAHL, Psy-
cINFO, and Sociofile for English-language articles pub-
lished from 1980 through March 2004, conducted hand
searches of bibliographies, and consulted with experts.

METHODS OF STUDY SELECTION: We included cross-
sectional, cohort, and case-control studies from devel-
oped countries that assessed women for depression
during pregnancy or the first year postpartum with a
structured clinical interview.

TABULATION, INTEGRATION, AND RESULTS: Of the
109 articles reviewed, 28 met our inclusion criteria. For
major and minor depression (major depression alone),
the combined point prevalence estimates from meta-
analyses ranged from 6.5% to 12.9% (1.0–5.6%) at differ-
ent trimesters of pregnancy and months in the first
postpartum year. The combined period prevalence
shows that as many as 19.2% (7.1%) of women have a
depressive episode (major depressive episode) during
the first 3 months postpartum; most of these episodes

have onset following delivery. All estimates have wide
95% confidence intervals, showing significant uncertainty
in their true levels. No conclusions could be made
regarding the relative incidence of depression among
pregnant and postpartum women compared with
women at nonchildbearing times.

CONCLUSION: To better delineate periods of peak
prevalence and incidence for perinatal depression and
identify high risk subpopulations, we need studies with
larger and more representative samples.
(Obstet Gynecol 2005;106:1071–83)

Perinatal depression encompasses major and minor
depressive episodes that occur either during preg-

nancy or within the first 12 months after delivery.
This disorder can have devastating consequences, not
only for the women experiencing it but also for the
woman’s child and family. Perinatal depression has
been associated with lower quality interactions be-
tween mothers and their children,1 missed pediatric
appointments and greater use of emergency depart-
ment services,2 higher levels of psychiatric distur-
bances among children,3 and greater child insecurity
in attachment relationships.4

Estimates of the prevalence of the condition vary
widely—from 5% to more than 25% of pregnant women
and new mothers.5–7 To estimate disease burden more
accurately and thereby better target and prioritize health
care expenditures, we need more precise estimates of
the prevalence of perinatal depression.

To address these gaps, the federal Agency for
Healthcare Research and Quality (AHRQ) in associ-
ation with the Safe Motherhood Group, a collabora-
tion of 8 federal agencies and offices within the U.S.
Department of Health and Human Services led by the
Office on Women’s Health, commissioned the RTI
International–University of North Carolina (RTI-
UNC) Evidence-based Practice Center (EPC) to sys-
tematically review evidence about the prevalence and
incidence of perinatal depression. Our focus was on
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major depression alone and in combination with
minor depression during pregnancy and the first year
postpartum, specifically among the general U.S. pop-
ulation of women of childbearing age. We also com-
pared these rates with the prevalence of depression
among women during nonchildbearing periods.

SOURCES
We used 3 strategies to identify studies: systematic
searches of electronic databases, hand searches of refer-
ence lists of included articles, and consultations with a
Technical Expert Panel. The Technical Expert Panel
comprised 4 individuals, including a psychologist, a
psychiatrist, and 2 obstetricians with both clinical and
research experience in perinatal depression.

The electronic databases searched are MED-
LINE, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), PsycINFO, and Socio-
file. We initially searched the databases in April 2003
for a feasibility study.8 That study included 6 key
questions on perinatal depression. Besides prevalence
and incidence, the key questions addressed the natu-
ral history, risk factors, screening accuracy, screening
effectiveness, and treatment effectiveness for the dis-
ease. We found relevant articles for the prevalence
and incidence of perinatal depression under the liter-
ature searches for all these questions. We updated all
searches for this review in March 2004.

We searched for English language articles only. The
key MeSH terms were disease identifiers, including
‘‘puerperal disorders’’ with ‘‘depression’’ or ‘‘depressive
disorder,’’ or ‘‘postpartum depression,’’ or ‘‘perinatal
depression’’; study type identifiers, including ‘‘natural
history,’’ ‘‘cohort studies,’’ or ‘‘longitudinal studies’’; and
study topic identifiers, including ‘‘incidence,’’ ‘‘preva-
lence,’’ ‘‘mass screening,’’ ‘‘treatment,’’ ‘‘therapeutics,’’
‘‘treatment failure,’’ ‘‘treatment outcomes,’’ ‘‘treatment
duration,’’ ‘‘treatment errors,’’ ‘‘treatment delay,’’ or
‘‘treatment complications.’’

STUDY SELECTION
Inclusion Criteria
To identify relevant studies, we generated a priori a
list of inclusion and exclusion criteria. Studies had to
report on original data, be conducted in a developed
country, and be published from January 1980 through
March 2004. We excluded studies from less devel-
oped countries to ensure that the study results could
be generalized to all or a major subset of pregnant and
postpartum women in the United States. The time
frame ensured that the applied reference standards
were consistent with Diagnostic and Statistical Manual of

Mental Disorders, Third Edition (DSM-III) or later cri-
teria for the diagnosis of depression. In addition,
studies had to assess women for major depression,
either alone or together with minor depression, dur-
ing pregnancy or the first year postpartum by means
of a clinical assessment or structured clinical inter-
view. We excluded studies of the prevalence and
incidence of perinatal depression that relied solely on
self-report screens to identify depression. We also
excluded studies of women with major or minor
depression in which the outcomes of interest were not
distinguishable from those for women with bipolar
disorder, primary psychotic disorders, or maternity
blues (a mild mood disturbance experienced by ap-
proximately half of childbearing women within 3–6
days after delivery that resolves within a few hours to
a few days).

We included cross-sectional, cohort, and case-
control studies. We also included clinical studies that
were conducted for purposes other than determining
the prevalence and incidence of perinatal depression
(eg, randomized clinical trials of treatment efficacy)
but nevertheless estimated a population-based preva-
lence or incidence for perinatal depression that met
the other inclusion criteria.

Data Assessment
Two clinicians with expertise in perinatal depression
reviewed each abstract of the identified articles
against the inclusion criteria and resolved any differ-
ences in inclusion by consensus. From each article
meeting the inclusion criteria, we abstracted study
features and all estimates of the prevalence and
incidence of major and minor depression together
and of major depression alone. The primary author
(N.G.) read and abstracted each article; a second
member checked the table entries for accuracy
against the original article.

We grouped estimates by whether they were
point prevalence, period prevalence, or incidence
estimates. Point prevalence is the percentage of the
population with depression at a given point in time
(eg, at 24 weeks gestational age or 9 weeks postpar-
tum); period prevalence is the percentage of the popu-
lation with depression over a period of time (eg,
during pregnancy or from delivery to the end of the
first 3 months postpartum); and incidence is the per-
centage of the population with depressive episodes
that begin within a given period of time.

We further subdivided the estimates by the refer-
ence time period. Time periods for point prevalence
estimates were trimesters during pregnancy and
months during the first postpartum year. Estimates for

1072 Gavin et al Perinatal Depression Prevalence and Incidence OBSTETRICS & GYNECOLOGY



different weeks of gestation within the same trimester
of pregnancy were considered as being conducted in
the same time period (eg, estimates for weeks 14
through 27 of gestation were considered the second
trimester). Similarly, estimates for different weeks
postpartum but within the same month postpartum
were considered within the same time period (eg,
estimates for weeks 1 through 4 postpartum were
considered month 1; weeks 5 through 9 postpartum,
month 2). Relevant time periods for period preva-
lence and incidence estimates were either single tri-
mesters and months or multiple trimesters and
months.

During abstraction, we graded the quality of the
study based on selected study features.9 We devel-
oped a quality rating form by modifying the Downs
and Black10 instrument for randomized controlled
trials and observational studies. Our form rated the
reporting completeness and clarity of the article, the
external and internal validity of the study design, and
the precision of the study prevalence and incidence
estimates. The ratings refer to the usefulness or quality
of the article for our purposes and not necessarily for
the original purpose of the research or article. N.G.
completed the quality rating form for each article;
another project team member reviewed the com-
pleted form for accuracy and completeness.

Data Analysis
When we found 2 or more point prevalence, period
prevalence, or incidence estimates with the same
diagnosis, estimate type, and time period, we com-
bined them in meta-analyses using Stata 8.2 software
(StataCorp, College Station, TX). Because the in-
verse-variance weighting method assumes a normally
distributed variable, we first transformed the preva-
lence estimates into log odds estimates. The proce-
dure produces forest plots that show the individual
study and combined estimates and their 95% confi-
dence intervals (CIs).11 It also produces a Q test of the
homogeneity of the estimates.11 This statistic tests the
null hypothesis that the estimates come from the same
distribution; a P � .05 suggests that they do not.

We reviewed the forest plots of the studies in each
summary estimate to determine whether we could
identify the source of any heterogeneity between
studies. We then reran the meta-analyses excluding
studies that were obvious outliers (ie, studies for
which the graphed CIs consistently did not overlap
those of estimates from the other studies on visual
examination). We used random effects models to
account for any remaining heterogeneity in the esti-
mates across studies.

To analyze associations between the prevalence
of depression and study characteristics, we conducted
cumulative meta-analysis and a series of meta-regres-
sions. In the cumulative meta-analysis, we added
studies one by one, based on publication year, to
produce a new combined estimate with the cumula-
tive evidence for each year.11 This procedure allowed
us to see trends in the estimate over time. We
conducted cumulative meta-analysis on the 2-month
point prevalence estimates for both major and minor
depression together and major depression alone.

We then conducted a series of meta-regressions to
estimate the effect of several different population and
study design factors on the point prevalence esti-
mates.12 In every model, we included 1) the time
point at which depression was assessed, 2) whether
the population was generally of low risk, 3) whether
the population was restricted to those with low socio-
economic status, and 4) one of the following factors:
publication year, study country, interview type, diag-
nostic criteria, whether depression was assessed only
for women who were designated as at risk based on a
screening instrument, and the quality rating score.

To investigate whether the prevalence and inci-
dence of depression are higher during pregnancy and
the first year postpartum than during nonchildbearing
periods, we computed odds ratios (ORs) for studies
with a comparison group of women of similar age
during nonchildbearing times. Because the types and
timing of prevalence and incidence estimates did not
overlap in these studies, except for one time point, we
did not conduct meta-analyses of the ORs.

RESULTS
We found a total of 837 unduplicated citations in the
electronic searches and picked up an additional 9
citations through hand searches and discussion with
the Technical Expert Panel. Of these 846 articles, 737
did not meet the inclusion criteria and were excluded.
The remaining 109 articles were pulled for full re-
view. Of these, 28 prospective studies met our inclu-
sion criteria for analysis of the prevalence and inci-
dence of perinatal depression. Only 3 of the 28 studies
included a comparison group of women in nonchild-
bearing years.

Table 1 summarizes the major characteristics of
the included studies by study type and alphabeti-
cally within type. The 25 studies without a compari-
son group are shown first,13–37 followed by the 3
studies with a comparison group.38–40 Study sample
sizes ranged from 54 to 4,964 women (median, 202
women). Although all studies had an adequate sample
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Table 1. Major Characteristics of Studies of the Prevalence and Incidence of Perinatal Depression

Author, Year Country
Sample

Size
Who

Interviewed
When

Interviewed
Interview

Type
Diagnostic

Criteria
Quality
Rating

Studies without
comparison groups
Affonso et al, 199013 US 202 All Pregnancy & PP SADS-

PPG
RDC 8

Areias et al, 199614 Portugal 54 All Pregnancy & PP SADS RDC 12
Berle et al, 200315 Norway 411 All EPDS � 8 &

some � 8
PP MINI-

V4.4/
MADRS

DSM-IV 9

Campbell and Cohn,
199116

US 1,033 All PP SADS RDC 12

Cooper et al, 199617 England 4,964 EPDS � 8 PP SCID DSM-III-R 12
Cox et al, 198218 Scotland 105 All PP SPI Pitt’s 11
Garcia-Esteve et al,

200319
Spain 1,123 All EPDS � 9 &

some � 9
PP SCID-

NP
DSM-IV 13

Gotlib et al, 198920 Canada 295 All BDI � 10
& some � 10

Pregnancy & PP SADS RDC 11

Hobfoll et al, 199521 US 192 All Pregnancy & PP SADS RDC 12
Kent et al, 199922 Australia 710 GHQ28 � 4 PP CIDI-A DSM-III-R 12
Kitamura et al, 199323 Japan 120 All Pregnancy SADS/

SADS-C
RDC 13

Kitamura et al, 199924 Japan 111 All Pregnancy & PP SADS RDC 10
Kumar and Robson,

198425
England 196 All Pregnancy & PP SPI RDC 11

Lee et al, 200126 Hong Kong 781 All GHQ � 4 &
some � 4

PP Modified
SCID

Modified
DSM-III-R

12

Lee et al, 200127 Hong Kong 145 All PP Modified
SCID

Modified
DSM-III-R

8

Lucas et al, 200128 Spain 641 BDI � 21 PP Not
specified

DSM-III-R 9

Matthey et al, 200329 Australia 408 All PP DIS DSM-IV 11
Murray and Cox,

199030
England 100 All Pregnancy SPI RDC 10

O’Hara et al, 198431 US 99 All Pregnancy & PP SADS RDC 10
Pop et al, 199332 Netherlands 293 All Pregnancy &

PP
Not

specified
RDC 13

Watson et al, 198433 England 128 All Pregnancy & PP SPI ICD-9 13
Whiffen, 198834 Canada 115 All PP SADS RDC 10
Yamashita et al,

200035
Japan 88 All PP SADS RDC 10

Yonkers et al, 200136 US 802 All IDS � 18 or
EPDS � 12 &
some � 12

PP SCID DSM-IV 14

Yoshida et al, 199737 England 98 All PP SADS RDC 11
Studies with comparison

groups
Cooper et al, 198838 England 483 cases

313 controls
All GHQ � 12 &

some � 12
PP PSE/

MADRS
PSE ID/

Catego
Class

10

Cox et al, 199339 England 232 cases
232 controls

All EPDS � 9 &
some � 9

PP SPI RDC 12

O’Hara et al, 199040 US 182 cases
179 controls

All Pregnancy & PP SADS RDC 13

PP, postpartum; SADS-PPG, Schedule for Affective Disorders and Schizophrenia–Pregnancy and Postpartum Guidelines; RDC, Research
Diagnostic Criteria; EPDS, Edinburgh Postnatal Depression Scale; MINI-V4.4, Mini International Neuropsychiatric Interview, Version
4.4; MADRS, Montgomery-Asburg Depression Rating Scale; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition; SCID, Structured Clinical Interview for DSM-III-R; DSM-III-R, Diagnostic and Statistical Manual of Mental Disorders, Third
Edition, Revised; SPI, Standardized Psychiatric Interview; SCID-NP, Structured Clinical Interview for DSM-III-R, Non-Patient Version;
BDI, Beck Depression Inventory; GHQ, General Health Questionnaire; CIDI-A, Composite International Diagnostic Interview; SADS-C,
SADS Change Version; DIS, Diagnostic Inventory Schedule; ICD-9, International Classification of Diseases, Ninth Edition; IDS,
Inventory of Depressive Symptomatology; PSE, Present State Examination; PSE ID, PSE Index of Definition.
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size to provide a reliable prevalence estimate, most
were not large enough to allow subgroup analyses.

Included studies represented a wide array of
developed nations but generally had a limited racial/
ethnic mix. Fourteen did not specify the racial and
ethnic composition of the study subjects. Among the
other 14 studies, 5 included only white non-Hispanic
women,16,22,28,31,32 2 studies included only Chinese
women,26,27 and 2 others included only Japanese
women.35,37 The remaining 5 studies noted a racially
mixed population, but all had a predominant race or
ethnicity. In 4 of these studies, 73–90% of the women
were white non-Hispanic,13,20,21,33 and in the fifth, 75%
were Hispanic.36

We rated included studies as generally good on
reporting, poor on external validity, and fair on
internal validity and precision. For prospective stud-
ies without comparison groups, the average overall
quality score was 11.1 points (of a possible 20 points);
for prospective studies with comparison groups, the
average overall quality score was 11.7 points (of a
possible 25 points).

Depression Assessment
The studies differed in who received a clinical inter-
view, the interview instrument, the diagnostic criteria
used to identify a depressive episode from the inter-
view responses, and when the interview was con-
ducted.

Of the 28 prospective studies, 18 conducted a
clinical interview with all study women. The remain-
ing 10 studies first had study subjects complete a
self-report depression screening instrument, such as
the Edinburgh Postnatal Depression Scale (EPDS),
the Beck Depression Inventory (BDI), or the General
Health Questionnaire (GHQ). These studies then
administered a clinical interview to women scoring
over a predetermined cutoff on the screening instru-
ment. Seven of the 10 studies also interviewed a small
sample (eg, 10%) of the women scoring below the
cutoff, but few of the studies used the results from
these interviews to adjust their final prevalence esti-
mates for false negatives. Most studies used low
enough cutoff scores that the resulting downward bias
in the estimates was minimal.

The most frequently used instrument among our
studies was the Schedule for Affective Disorders and
Schizophrenia (SADS). This semistructured interview
is widely used in clinical research and has well-
established reliability and validity.41 O’Hara et al31

adapted the Schedule for Affective Disorders and
Schizophrenia for use with pregnant and postpartum
women. Twelve of the 28 prospective studies used this

interview instrument. Five of the studies used the
section of the Structured Clinical Interview for DSM
Diagnoses (SCID) that covers depressive disor-
ders.42,43 Five other studies used the Standardized
Psychiatric Interview (SPI) of Goldberg et al.44 Other
interview instruments used are the Composite Interna-
tional Diagnostic Interview (CIDI-A),45 the Diagnostic
Interview Schedule,46 the Mini International Neuropsy-
chiatric Interview (MINI-V4.4),47 the Present State Exam-
ination (PSE),48 and the Montgomery-Asberg Depression
Rating Scale (MADRS).49

All studies that used the Schedule for Affective
Disorders and Schizophrenia and 3 of the studies that
used the Standardized Psychiatric Interview based
depression diagnosis on the Research Diagnostic Cri-
teria (RDC).50 To be diagnosed with major or minor
depression, women had to have reported that they felt
sad, tearful, or blue for at least 2 weeks. The 2-week
criterion rules out women who were experiencing
postpartum blues only. In addition, for a diagnosis of
major depression, the women had to have reported a
depressed mood and at least 3 or 4 additional symp-
toms, such as sleeping disturbances, loss of appetite,
fatigue, loss of interest in usual activities or of the
ability to concentrate, psychomotor retardation, and
suicidal thoughts. Depressed women with fewer
symptoms were classified as having minor depression.

Five studies based diagnoses of depression on
DSM-III-R criteria, and 4 based diagnoses on
DSM-IV criteria. A diagnosis of major depression
based on DSM-III-R criteria is comparable to one
using the Research Diagnostic Criteria for definite
major depression.51 However, the Research Diagnostic
Criteria includes criteria for minor depression, which
received its first DSM mention in the fourth edition
(DSM-IV)52 as a proposed category for further study.
Other criteria used for diagnoses of depression included
Pitt’s criteria,53 the International Classification of Dis-
eases, Ninth Edition (ICD-9), and Present State Exami-
nation Index of Definition (PSE ID) and Catego Class.48

Finally, most of the studies we reviewed admin-
istered the clinical interview at multiple points in time
throughout pregnancy and the first postpartum year,
allowing for multiple estimates of prevalence and
incidence. The 28 prospective studies provided 80
estimates of the prevalence and incidence of major
and minor depression and 70 estimates of the preva-
lence and incidence of major depression alone. Clin-
ical assessments of depression were taken at different
points in time throughout pregnancy and the first
postpartum year.
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Outliers
In a review of the forest plots from the meta-analyses
of the prevalence and incidence estimates, we found
estimates from several studies consistently to be out-
liers for all time periods at which they assessed the
women’s mood. Two studies included only women at
low risk of depression.13,16 Affonso et al13 included
only primigravida women with a viable fetus who
were married or living with the infant’s father and
who had no recent depression episodes. Campbell
and Cohn16 included only primiparous women who
delivered full-term, single infants without major com-
plications and who were Caucasian, married, more
than 17 years of age, and had at least a high school
education. The estimates from these studies were
consistently lower than the estimates from the other
studies.

Two studies included only women of lower so-
cioeconomic status.21,36 They generally provided
higher estimates of depression prevalence and inci-
dence than the other studies. Lucas et al28 included
only women who screened positive for depression on
the Beck Depression Inventory. The cutoff used (�
21) was so high that the bias from false negatives
produced consistently lower prevalence estimates
than did other studies.

Finally, because of its size, the Cooper et al17

study dominated the combined 2-month point prev-
alence estimate for major depression alone. However,
the 15.3% estimated point prevalence from this study
is outside the 95% confidence interval of the com-
bined estimate for major and minor depression. The
purpose of the study was not to produce a prevalence
estimate but rather to develop a predictive index for
postpartum depression. Furthermore, many of the
clinical interviews were conducted by telephone, and
the article did not state whether a clinician or lay
person conducted the interview. Thus, the procedures
for assessing depression in this study may have intro-
duced significant bias in the prevalence estimate.

We reran the meta-analyses excluding these 6
studies to produce ‘‘best estimates’’ of the prevalence
of perinatal depression. The final best estimates are
shown in Appendix Table 1 for major and minor
depression together and in Appendix Table 2 for
major depression alone.

Point Prevalence
We show the best estimates for the point prevalence
of major and minor depression graphically in Figure
1. It gives the mean estimate and corresponding 95%
CI for each trimester of pregnancy and month post-

partum in the first year after delivery. The number of
studies that we used to compute the estimate and the
P value for the Q test of homogeneity among the
studies are shown above each estimate. For points in
time for which no numbers are shown, we found only
a single estimate.

As shown in Figure 1, prevalence in the first
trimester is 11.0% but drops to 8.5% in the second and
third trimesters. After delivery, prevalence of major
and minor depression begins to rise and is highest in
the third month at 12.9%. In the fourth through
seventh months postpartum, prevalence declines
slightly, staying in the range of 9.9–10.6%, after which
it declines to 6.5%. However, all these estimates have
broad 95% CIs.

The best estimates for the point prevalence of
major depression alone (Fig. 2) range from 1.0 to 5.6
at different times in the perinatal period and are no
more precise than those for major and minor depres-
sion together. Episodes of major depression constitute
less than half of all cases of depression in the perinatal
period, except during 3 seemingly peak times—in the
second trimester (4.9%), at 2 months postpartum
(5.7%), and 6 months postpartum (5.6%). However,
the 95% CIs for these estimates are very wide and
overlap those at other times (Fig. 2). Furthermore, the
tests for homogeneity show that considerable heteroge-
neity persists among studies in the combined estimates.

Period Prevalence
We found many fewer estimates of period prevalence.
The best estimates suggest that as many as 18.4% of
pregnant women are depressed during their preg-
nancy (ie, from conception to birth), with as many as
12.7% having an episode of major depression. Fur-
thermore, as many as 19.2% of new mothers may
have major or minor depression in the first 3 months
after delivery, with as many as 7.1% having major
depression.

However, all estimates have wide 95% CIs (Ap-
pendix Tables 1 and 2). Moreover, the best estimates
of different durations are not consistent over longer
periods of time. We would expect the period preva-
lence for major and minor depression from birth to 2
months postpartum to be higher than the period
prevalence from birth to 1 month postpartum, and the
period prevalence for major depression from birth to
3 months postpartum to be higher than the period
prevalence from birth to 2 months postpartum, but
we do not see these patterns.
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Incidence
We also found few estimates of the incidence of
depression—the percentage of women with depressive
episodes that begin during pregnancy or the first year
postpartum (Appendix Tables 1 and 2). The studies
we found suggest that as many as 14.5% of pregnant
women have a new episode of major or minor
depression during pregnancy, and 14.5% have a new
episode during the first 3 months postpartum. Con-
sidering major depression alone, 7.5% of women may
have a new episode during pregnancy and 6.5%
during the first 3 months after delivery. Although the
incidence estimates for major and minor depression
in the first 3 months postpartum follow the expected
upward trend, the incidence estimates of major de-
pression alone do not.

Analysis of Confounders
The results of the cumulative meta-analysis (Fig. 3)
clearly show the impact of the more precise diagnostic
criteria in more recent studies. For both major and
minor depression together (Panel A) and major de-
pression alone (Panel B), the cumulative combined
2-month point prevalence estimate drifts downward
as more recent studies are added. Thus, the more
precise criteria in the more recent studies identify
fewer women as depressed. However, we did not find

a statistically significant effect of the year of publica-
tion in our meta-regression (P � .17 for major and
minor and P � .60 for major alone).

The meta-regression results for major and minor
depression show large, positive coefficients for the
2-month postpartum and 3-month postpartum time
periods compared with the 4- to 12-month postpar-
tum period. These findings suggest a higher preva-
lence of depression during these 2 months. However,
both coefficients are significant only in the equation
that includes diagnostic criteria (P � .024). The
coefficient for the 2-month postpartum time period is
also large and positive for major depression alone, but
significant only in the equations including diagnostic
criteria (P � .026) and whether only women who
screened positive for depression were interviewed
(P � .028). None of the coefficients for the trimesters
of pregnancy is statistically significant, suggesting that
the prevalence of depression during pregnancy is
similar to that during the last 3 quarters of the first
postpartum year.

The low-risk indicator has a statistically significant,
negative coefficient for both sets of diagnoses, as ex-
pected (P � .000 to .036). Low socioeconomic status has
a statistically significant, positive coefficient only for
major and minor depression together (P � .000 to .003).

The meta-regression results also suggest that

Fig. 1. Point prevalence of major and
minor depression. For times with an
estimate from a single study, no n or P
value is shown. n � number of studies
on which the combined estimate is
based. P � the P value for the Q test of
homogeneity.
Gavin. Perinatal Depression Prevalence
and Incidence. Obstet Gynecol 2005.

Fig. 2. Point prevalence of major de-
pression. For times with an estimate
from a single study, no n or P value is
shown. n � number of studies on
which the combined estimate is based.
P � the P value for the Q test of
homogeneity.
Gavin. Perinatal Depression Prevalence
and Incidence. Obstet Gynecol 2005.
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prevalence can vary by the clinical instrument and
diagnostic criteria used to assess depression. The
Structured Clinical Interview for DSM Diagnoses
instrument defined fewer women with major and
minor depression than did the Schedule for Affective
Disorders and Schizophrenia interview (P � .015), but
the coefficient for this variable is not significant in the
equation for major depression alone (P � .736). The
DSM-IV and other diagnostic criteria (eg, Pitt, ICD-9)
defined fewer women as depressed than did the
Research Diagnostic Criteria in the equation for
major and minor depression (P � .045 and P � .000,
respectively), and DSM-III-R and other criteria de-
fined significantly more women as suffering from
major depression than did the Research Diagnostic
Criteria (P � .001).

Finally, studies with higher quality rating scores
have lower log odds, but the coefficient of this vari-
able is only marginally significant (P � .072) in the
equation for major depression alone and is not signif-
icant (P � .783) in the equation for major and minor
depression together. No statistically significant results
were found for study country or whether the study
interviewed only women who screened positive for
depression, although the signs of the coefficients for
these variables are as predicted.

Comparison with Other Women
The 3 prospective studies with comparison groups of
women of similar age in nonchildbearing periods had
adequate data to compute 13 estimates of the relative
prevalence and incidence of depression. The esti-
mated ORs and corresponding 95% CIs are shown in
Table 2. None of the ORs for prevalence, which
covered different time periods in the first postpartum
year, indicated a statistically significant difference.

The single study of the incidence of major and
minor depression (Table 2) shows a significant 3-fold
difference in the odds of having a new episode of
major or minor depression among women in their
first 5 weeks postpartum compared with women who
were not pregnant and had not recently given birth.39

However, by 6 months postpartum, the difference in
the incidence had narrowed and was no longer sig-
nificant (Table 2).

CONCLUSIONS
The available research suggests that depression is one
of the more common complications of the prenatal
and postpartum periods. However, a considerable
amount of uncertainty remains in the level of its
prevalence and incidence. After a careful review of
the evidence, we cannot say with certainty that peri-
natal depression is higher at any particular trimester
during pregnancy or month in the first postpartum
year, although some evidence points to the second
and third months postpartum having slightly higher
prevalence.

Furthermore, the available evidence from case-
control studies of perinatal women and women of
similar age at nonchildbearing times does not support
the hypothesis that the prevalence of depression is
higher during pregnancy or in the first year postpar-
tum compared with nonchildbearing times. These
findings are consistent with a comparison of our best
combined estimates and those from a national survey
of women in childbearing years. The National Co-
morbidity Survey, fielded in 1990–1992, found that
the current 30-day prevalence of major depressive
episodes was 5.9% among women aged 15–54 years
using the Composite International Diagnostic Inter-
view instrument and DSM-III-R criteria.54 This find-

Fig. 3. Cumulative meta-analysis for
point prevalence of depression at 2
months postpartum. A. Major and mi-
nor depression. B. Major depression.
The prevalence estimates and their
95% confidence intervals were com-
puted by sequentially adding in the
studies from the top of the graph (oldest
studies) to the bottom (most recent
studies). For example, the Garcia-Es-
teve et al 2003 line for major and
minor depression shows the estimate
computed by combining the Whiffen
1988, O’Hara et al 1990, Lee et al
2001, Berle et al 2003, and Garcia-
Esteve et al 2003 estimates.
Gavin. Perinatal Depression Prevalence
and Incidence. Obstet Gynecol 2005.
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ing is approximately equivalent to our best 1-month
postpartum period prevalence of 5.7% and to the
point prevalence at 2 months and 6 months postpar-
tum (5.7% and 5.6%, respectively).

Our estimates of prevalence and incidence were
somewhat lower than those found in prior systematic
reviews.5,7 This arises because, in contrast to these
reviews, we excluded studies that assessed depression
based on self-report screens alone, which tend to over-
estimate prevalence. Because we required diagnostic
confirmation, our estimates are based on only the high-
est quality evidence. Furthermore, we separated out
estimates of major and minor depression from estimates
of major depression alone and estimates of point prev-
alence from estimates of period prevalence, which was
not done in these prior reviews, and we included
recently published studies that use more precise criteria
to identify major depression.

We found in meta-regressions that population
characteristics, such as socioeconomic status, and
study design characteristics, such as the clinical instru-
ment used to assess depression, can influence the
prevalence and incidence estimates. Our results sug-
gest that the prevalence of major depression is similar
among socioeconomic status groups but that minor
depression may be more prevalent among lower
socioeconomic status groups. Furthermore, the differ-
ent clinical instruments appear to have a different

sensitivity for identifying women with minor depression.
Studies that we rated as better designed studies tended to
have somewhat lower prevalence of depression.

The inconsistent trends found in the period prev-
alence and incidence estimates and the wide CIs in
our best estimates suggest that our results should be
interpreted with caution. Furthermore, although we
show estimates for sequential time periods, each time
period includes a different set of studies. Therefore,
our estimates should not be interpreted as describing
the actual course of illness.

We conclude that the level of research on peri-
natal depression warrants both improvement and
expansion. The studies on the prevalence and inci-
dence of the disorder were generally of moderate
size—too small for reliable subgroup analyses. Further-
more, the study populations were typically restricted
to a local community or geographic region served by
one provider or a small number of providers of
obstetric services and were not representative of the
racial and ethnic mix of the countries in which the
studies were conducted. Thus, larger studies are
needed that better account for the racial and ethnic
mix of the U.S. population of pregnant women and
new mothers and that better delineate periods of peak
prevalence and incidence. Furthermore, researchers
need to clarify whether the incidence of perinatal
depression is greater than the incidence of depression

Table 2. Odds Ratios for Studies With Comparison Groups of Women During Nonchildbearing Periods

Diagnosis
Estimate Type
Author, Year Time Period Odds Ratio

95% Confidence
Interval

Major and minor depression
Point prevalence

O’Hara et al, 1990 2nd trimester 1.41 0.61–3.26
O’Hara et al, 1990 9 weeks PP 1.37 0.67–2.83
Cox et al, 1993 6 months PP 1.00 0.54–1.84

Period prevalence
Cox et al, 1993 Birth to 6 months PP 1.04 0.61–1.76

Incidence
Cox et al, 1993 Birth to 5 weeks PP 3.26* 1.17–9.06
Cox et al, 1993 Birth to 6 months PP 1.48 0.77–2.82

Major depression
Point prevalence

O’Hara et al, 1990 2nd trimester 1.28 0.47–3.51
O’Hara et al, 1990 9 weeks PP 1.33 0.45–3.90
Cooper et al, 1988 3 months PP 0.85 0.33–2.17
Cox et al, 1993 6 months PP 1.00 0.37–2.71
Cooper et al, 1990 6 months PP 1.53 0.65–3.58
Cooper et al, 1990 12 months PP 0.50 0.17–1.46

Period
Cox et al, 1993 6 months PP 1.16 0.54–2.51

PP, postpartum.
* Statistically significant at P � .05.
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in nonchildbearing women of similar ages. A better
understanding of differences across population groups
and time periods would help clinicians target screen-
ing and treatment programs.

Pregnancy and the early postpartum period pro-
vide opportunities through regular prenatal and post-
partum physician contacts to screen for depression.
Because the poor outcomes of suffering from depres-
sion during the perinatal period can be farther reach-
ing—affecting not only the woman but her newborn
child and other family members—it behooves us to
better understand the epidemiology of perinatal de-
pression, as well as the efficacy of screening and
treatment programs for these women.
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Appendix Table 1. Best Estimates of the Prevalence and Incidence of Major and Minor Depression

Start Date End Date Studies Estimate (%)

95%
Confidence
Interval (%)

P (Test of
Homogeneity)

Point prevalence
1st trimester (24, 25) 11.0 7.6–15.8 .383
2nd trimester (20, 25, 31, 40) 8.5 6.6–10.9 .921
3rd trimester (20, 24, 25, 30, 32) 8.5 6.5–11.0 .235
1 week PP (24) 5.5 1.8–12.4
1 month PP (20, 24, 26, 32, 35, 36) 9.7 7.7–12.3 .060
2 months PP (15, 19, 27, 34, 40) 10.6 8.7–13.0 .121
3 months PP (25, 26, 32, 35) 12.9 10.6–15.8 .707
4 months PP (32) 10.6 7.3–14.7
5 months PP (32) 10.6 7.3–14.7
6 months PP (39) 9.9 6.4–14.5
7 months PP (25, 32) 10.6 7.1–15.6 .180
8 months PP (32) 6.5 4.0–9.9
12 months PP (25) 6.5 2.7–12.9

Period prevalence
Conception 2nd trimester (14) 9.3 3.1–20.3
Conception Birth (14, 23, 25) 18.4 14.3–23.3 .931
2nd trimester 3rd trimester (20) 10.2 7.0–14.2
Birth 1 month PP (35) 13.6 7.3–22.6
Birth 2 months PP (29, 31) 9.6 8.0–11.4 .362
Birth 3 months PP (14, 35, 37) 19.2 10.7–31.9 .016
Birth 5 months PP (18) 29.1 20.6–38.9
Birth 6 months PP (39) 13.8 9.6–18.9
Birth 8 months PP (32) 20.8 16.3–25.9
Birth 12 months PP (14) 53.7 39.6–67.4

Incidence
Conception 1st trimester (23, 25) 11.3 7.8–16.3 .757
Conception 2nd trimester (14) 5.8 1.2–16.0
Conception Birth (14, 23) 14.5 8.1–24.4 .192
1st trimester 2nd trimester (25) 2.7 0.6–7.6
2nd trimester 3rd trimester (20, 25) 2.2 1.1–4.1 .627
Birth 1 month PP (20, 26, 35) 7.8 3.6–16.1 .003
Birth 2 months PP (31) 10.3 5.1–18.1
Birth 3 months PP (14, 25, 26, 35, 37) 14.5 10.9–19.2 .142
Birth 6 months PP (39) 11.1 7.3–16.0
Birth 12 months PP (14) 49.0 34.4–63.7

PP, postpartum.
Best estimates reflect the single or combined estimate at each point or period of time remaining after estimates with obvious,

identifiable biases have been dropped.
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Appendix Table 2. Best Estimates of the Prevalence and Incidence of Major Depression

Start Date End Date Studies Estimate (%)

95%
Confidence
Interval (%)

P (Test of
Homogeneity)

Point prevalence
1st trimester (24, 25) 3.8 1.0–12.6 .092
2nd trimester (31, 33, 40) 4.9 3.1–7.4 .752
3rd trimester (24, 30, 32) 3.1 1.1–8.1 .038
1 week PP (24) 0.0 0.0–3.2
1 month PP (24, 26, 32, 35) 3.8 2.2–6.4 .204
2 months PP (15, 19, 27, 33, 34, 40) 5.7 3.8–8.7 .000
3 months PP (25, 26, 32, 35, 38) 4.7 3.6–6.1 .658
4 months PP (32) 2.4 1.0–4.9
5 months PP (32) 2.1 0.8–4.4
6 months PP (38, 39) 5.6 2.4–12.1 .028
7 months PP (32) 3.1 1.4–5.8
8 months PP (32) 1.0 0.2–3.0
12 months PP (38) 3.9 2.3–6.1

Period prevalence
Conception Birth (23) 12.7 7.1–20.4

1st trimester Birth (33) 9.4 4.9–15.8
Birth 1 month PP (35) 5.7 1.9–12.8
Birth 2 months PP (31) 8.1 3.6–15.3
Birth 3 months PP (35, 37) 7.1 4.1–11.7 .626
Birth 5 months PP (18) 12.6 6.9–20.6
Birth 6 months PP (39) 6.5 3.7–10.4
Birth 8 months PP (32) 6.8 4.2–10.4
Birth 12 months PP (33) 21.9 15.1–30.0
Incidence
Conception Birth (14, 23, 33) 7.5 3.8–14.2 .116
Birth 1 month PP (26, 35) 5.2 3.1–8.9 .819
Birth 2 months PP (33) 8.1 4.0–14.4
Birth 3 months PP (26, 35, 37) 6.5 4.2–9.6 .767
Birth 12 months PP (14) 30.6 18.3–45.4

PP, postpartum.
Best estimates reflect the single or combined estimate at each point or period of time remaining after estimates with obvious,

identifiable biases have been dropped.
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