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Background. Postpartum depression (PPD) is common after childbirth. Previous reviews on the prevalence of PPD have mainly
included results that relied on screening instruments or a mixture of such instruments and diagnostic interviews. In this study, we
aimed to assess the prevalence of PPD based exclusively on studies using diagnostic interviews, as they provide the most reliable
and valid approach for defining “caseness.” Methods. Using PubMed, Web of Science, Cochrane Library, Embase, CNKI,
WANFANG DATA, and CBM up to September 18, 2022, we searched for original articles reporting data that could be used to
calculate the prevalence of PPD based on diagnostic interviews. A random-effect meta-analysis model was then used to
estimate the pooled prevalence. In addition, we assessed quality, heterogeneity, and publication bias across studies. Also, we
did subgroup analyses to explore the pooled prevalence at different time points and settings. This study was registered with
PROSPERO, CRD42021244539. Results. Of 17,115 articles retrieved, 54 studies were included (total sample size = 15,586
women). The pooled prevalence of all depression and major depression within one year postpartum was 12.1% (95% CI
10.3%-14.1%; I? =91.0%) and 7.0% (95% CI 5.7%-8.4%; I* = 83.0%), respectively. The peaks of all depression occurred during
the first 6 months postpartum, especially 2-3 weeks and 6-8 weeks. Subgroup analyses showed that the prevalence of major
depression was associated with the income level of countries (higher in low- and middle-income countries (LMICs) than in
high-income countries (HICs)) and diagnostic criteria (higher using ICD than using DSM and RDC). No evidence of
publication bias was found. Conclusions. Approximately one in eight postpartum women experiences a depressive condition,
with one in fifteen suffering major depression. The pooled prevalence based on diagnostic interviews was lower than the
existing consensus, which was largely based on self-reported screening instruments. The higher prevalence in LMICs
underlines the importance of strengthening research and service provision among these populations.

1. Introduction

Postpartum depression (PPD) is a depressive episode that
occurs following childbirth, characterized by a persistent
depressed mood and a loss of interest or pleasure in most
activities [1, 2]. The time frames for diagnosing PPD vary
with different classification systems. The Diagnostic and Sta-
tistical Manual of Mental Disorders, fifth edition (DSM-5),

defines it as occurring within 4 weeks postpartum [1], and
the International Statistical Classification of Diseases, tenth
revision (ICD-10), sets the temporal definitions within 6
weeks postpartum [2], while World Health Organisation
(WHO) and the Centers for Disease Control and Prevention
(CDC) extend the risk period to 12 months postpartum [3,
4]. Making a firm diagnosis of PPD requires a diagnostic
interview. However, of the 33 relevant systematic reviews
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on the prevalence of PPD we identified, eleven had included
studies that only used results from self-report screening
instruments (prevalence of PPD ranging from 10.7% to
27.0%) [5-15]. The other 21 reviews included a mixture of
studies using screening instruments only or screening
followed by diagnostic interviews (prevalence ranging from
13.0% to 30.0%) [16-36]. Of these, two explicitly recognized
the conceptual difference between screening and diagnostic
interviews and reported prevalence estimates of studies
stratified accordingly. However, one of them included only
Asian women [23], and the other excluded women with a
history of depression [28]. We found one systematic review
that only included studies that used diagnostic interviews
after screening [37]. However, this review focused on eco-
nomically developed countries and included studies pub-
lished only to 2004. It found that the prevalence of
depressive episodes and major depressive episodes was
19.2% and 7.1%, respectively, during the first 3 months post-
partum period. In addition, while there are papers synthesiz-
ing the prevalence of perinatal depression through
individual patient data meta-analyses (IPDMA), they did
not provide subgroup analysis with a distinction between
pregnancy and postpartum [38-41].

Of particular importance, estimates of the prevalence of
PPD reported in published reviews often were cited in
authoritative documents without noting these substantive
limitations. For example, the main supporting reference
cited in a U.S. Department of Health & Human Services
[42] was a systematic review in which only five of the 53
reviewed studies used diagnostic interviews when producing
their prevalence estimates [17]. Also, the section on PPD in a
recent report of the Lancet Commission on 70 years of
Women’s Reproductive, Maternal, Newborn, Child, and Ado-
lescent Health in China [43] cited only one systematic review
[15] in which none of the seventeen papers included was based
on diagnostic interviews. Given that self-report screening
instruments are not diagnostic and cannot be used confidently
alone to establish “caseness” of a clinical condition without
qualification [44], this practice calls into question whether
accurate estimates of the prevalence of PPD have been consid-
ered when formulating important guidelines and policies.

In this paper, we aimed to conduct a systematic review
on the prevalence of PPD based solely on studies that
included diagnostic interviews. Furthermore, we also con-
ducted subgroup analyses according to study characteristics,
including income level of countries/regions, time point post-
partum, and diagnostic interview methods.

2. Methods

The proposal for this systematic review has been registered
with  PROSPERO  under  registration = number:
CRD42021244539. The manuscript follows the preferred
reporting items for systematic reviews and meta-analysis
(PRISMA) statement guidelines in the reporting process.

2.1. Search Details. We searched in four English databases
(PubMed, Web of Science, Cochrane Library, and Embase)
and three Chinese databases (CNKI, WANFANG DATA,
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and CBM) combining the following MeSH terms and free
terms: (1) postpartum®, puerper®, postnatal*, perinatal®,
matern®; (2) depress*, mental disorder*, dysthymi®,
affective*, mood; (3) prevalen*, inciden®, frequen®, rate*,
occurr®, epidemi”, etc. from the time the database was cre-
ated until September 18, 2022. References of the included
studies that met the inclusion criteria were also included in
the analysis as supplementary ones.

2.2. Selection Criteria. Inclusion criteria: (1) cohort studies or
cross-sectional studies; (2) used diagnostic interviews to
assess PPD and reported data that could be used to calculate
the prevalence of PPD based on diagnostic interviews; (3)
original studies published in peer-reviewed journals. If the
original publication examined perinatal depression—both
preterm and postpartum—only those that reported the prev-
alence of PPD, or contained data that could be used to calcu-
late prevalence, were included. We had no restrictions on the
diagnostic interview protocol, including both structured and
semistructured interviews, and we had no restrictions on
diagnostic criteria (e.g., DSM, ICD, and RDC).

Exclusion criteria: (1) original studies did not conduct
diagnostic interviews for all included mothers; (2) studies
with mothers younger than 18 years of age; (3) studies whose
reports were published in languages other than English or
Chinese; (4) studies with special groups including those
who were HIV-infected or AIDS, refugees, migrants, chil-
dren born prematurely, and children in ICU.

2.3. Data Extraction. Two researchers independently
screened the eligible primary studies and then performed
data extraction and referred to a third researcher for judg-
ment in case of dispute. Extracted data included information
such as country/region, year of publication, type of study
design, sample source, and sample size; information related
to the diagnostic interviews included criteria for diagnosis
(ICD/DSM/RDC, etc.), specific diagnostic interviews proto-
cols (e.g., Structured Clinical Interview for DSM (SCID)/
Mini International Neuropsychiatric Interview (MINI)),
specific time point of the interview (e.g., six weeks postpar-
tum), interview diagnostic outcome classification, number
of patients in each category, mode of interviews (e.g., face-
to-face and telephone), and professional background of
interviewers (mental health professional and lay inter-
viewers). MINI, Composite International Diagnostic Inter-
view (CIDI), the Clinical Interview Schedule (CIS), and
Diagnostic Inventory Schedule (DIS) were classified as struc-
tured interviews; SCID, Schedule for Affective Disorders and
Schizophrenia (SADS), Present State Examination (PSE), the
Birmingham Interview for Maternal Mental Health
(BIMMH), and Diagnostic Interview for Genetic Studies
(DIGS) were classified as semistructured interviews. We first
recorded the diagnosis according to the definition and name
of the diagnostic classification used in the original studies
(e.g., DSM, ICD, and RDC) and then summarized and proc-
essed them during data analysis to deal with variations in
classification. DSM-IV, for example, classifies depression
into minor depression and major depression, as well as
“other” depressive disorder and “unspecified” depressive
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disorder for syndromes that do not conform to a sufficient
number or specific criteria. Depressive conditions can be
subdivided into mild/moderate/moderate-severe/severe
depending on the number of symptoms, although many
publications based on RDC only report case/noncase. If the
original paper reported data from multiple time points, data
from each were included and extracted for later selected
analyses.

2.4. Quality Assessment. We used the Loney criteria to assess
the quality of observational studies [45]. The score range of
this scale is 0-8. We assigned scores of 0-3, 4-6, and 7-8
for low-, moderate-, and high-quality studies, respectively.

2.5. Data Analysis. We first grouped diagnostic results into
an “all depression” cluster inclusive of “depression,” “minor
depression,” “major depression,” “major depressive episode/
disorder,” “mild/moderate/severe/moderate-severe depres-
sion,” and “depression not otherwise specified.” The
included diagnosis of the original studies was further catego-
rized as “major depression” if it was reported as “major
depression,” “major depression episode/disorder,” and
“mild/moderate/severe/moderate-severe depression.” When
the diagnosis reported in the original study was classified
as “case/noncase” or “patient/nonpatient” or “depressed/
nondepressed,” making it impossible to determine whether
it was “major depression,” the original study was included
in the analysis only when “alldepression” was calculated.
Time point prevalence is the proportion of a population
that has the characteristic at a specific point in time, such as
the four weeks postpartum. For cohort studies which
reported data from multiple time points, we included data
from each time point as reported if it was used to assess
the prevalence of PPD at different time points. If it was only
used to calculate the pooled prevalence of “all depression” or
“major depression” or other subgroup analysis such as in
high-income countries/regions (HICs) vs. low- and middle-
income countries/regions (LMICs) [46], only data from the
first time point postpartum in the study would be used.
Meta-analysis was carried out using “Meta” packages
[47] implemented in R Statistical Software with random-
effects meta-analysis model (to account for heterogeneity
following assessment of the I* statistic, I*>50% was
regarded as showing significant heterogeneity) and double
arcsine transformation. Pooled prevalence estimates were
reported using 95% confidence interval (CI) with the results
and 95% CI back transformed for ease of interpretation. We
split the included studies by subgroup for analysis to explore
prevalence at different time points and settings. We tested
for the possibility of publication bias using “funnel plot.”

3. Results

An initial search yielded a total of 17,115 articles. After
excluding duplication, 11,871 articles were obtained, and
912 original studies were initially included after screening
by inspecting the titles and abstracts. After assessing the full
text of these articles, 54 were finally included. See Figure 1
for details.

3.1. Prevalence of Postpartum Depression. A total of 54 stud-
ies from 1982 to 2022 reported all depression prevalence,
with a total sample of 15,586. Sizes of samples ranged from
45 to 3,015. Thirty-three reports came from HICs. These
included the United Kingdom (n=09), the United States
(n=5), Australia (n=3), Portugal (n=2), and one each
from Canada, Chile, China (Hong Kong SAR), France, Ger-
many, Greece, Hungary, Italy, Japan, Malta, Singapore, Swit-
zerland, and the United Arab Emirates. One report was
based on 8 HICs (Australia, France, Iceland, Italy, Portugal,
Switzerland, the United Kingdom, and the United States).
Twenty-one reports were based on LMICs. These included
Brazil (n=4), China (n=4), India (n =2), Nigeria (n=2),
Turkey (n =2), Vietnam (n = 2), and one each from Eritrea,
Mexico, Morocco, Nepal, and Uganda. Twenty-seven were
prospective studies, and 27 were cross-sectional studies.
The basic characteristics of the studies are displayed in
STable 1.

The pooled prevalence of all depression was 12.1% (95%
CI 10.3%-14.1%; I> =91.0%), and the pooled prevalence of
major depression was 7.0% (95% CI 5.7%-8.4%; I* = 83.0%).
See Figures 2(a) and 2(b) for a detailed forest plot.

3.2. Prevalence of Different Postpartum Time Points. Thirty-
four of the 54 studies reported time point prevalence, with a
total of thirteen time points reported, ranging from one
week to one year postpartum. The more frequently reported
time points were 6 weeks postpartum (n = 13), 8 weeks post-
partum (n = 6), 12 weeks postpartum (n = 8), and 6 months
postpartum (n = 4). The pooled prevalence of all depression
was higher during the first 6 months postpartum, especially
at 2-3 weeks and 6-8 weeks postpartum. See Table 1 and
Figure 3 for more details.

3.3. Prevalence of Subgroup Analysis. We conducted sub-
group analyses of prevalence under different conditions.
The results showed that the pooled prevalence of major
depression was higher in studies in LMICs than in HICs,
and that the pooled prevalence of major depression based
on ICD diagnostic criteria was higher than in those using
DSM and RDC. The differences were statistically significant
(P < 0.05). There were no statistically significant differences
in the pooled prevalence of all depression and major depres-
sion in the other subgroups, including setting for the inter-
view, professional background of interviewers, interview
protocol, and mode of interviews (P > 0.05). Details are pre-
sented in Table 2.

We assessed the pooled prevalence of all depression in
individual countries/regions with a high number of studies.
These included the United Kingdom (n =9, pooled preva-
lence 153% (95% CI 12.9%-18.0%)), the United States
(n =5, pooled prevalence 11.5% (95% CI 4.8%-20.4%)), Bra-
zil (n =4, pooled prevalence 13.3% (95% CI 5.8%-23.2%)),
China (n=4, pooled prevalence 15.3% (95% CI 5.5%-
28.8%)), and Australia (n =3, pooled prevalence 5.0% (95%
CI 0.9%-12.2%)). And the pooled prevalence of major
depression in the United States (1 =5) and Australia (n = 3)
was 7.1% (95% CI 3.4%-11.8%) and 3.6% (95% CI 0.8%-
8.2%), respectively.
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FIGURE 1: Flow chart of studies included in the systematic review.

3.4. Sensitivity Analysis and Quality Evaluation. Figure 4 dis-
plays the sensitivity analysis results. The heterogeneity was
found to be about 91% after the exclusion of one study at a
time. After excluding the two studies with sample sizes less
than 50, a heterogeneous result of 91.3% (95% CI 89.4%-
92.9%) was still observed. This indicates a significant hetero-
geneity between studies.

The quality assessment scores of included studies are
displayed in STable 2. Twenty-five scored 0-3 (low-
quality), 28 scored 4-6 (moderate-quality), and one scored
7 (high-quality). There was no significant difference in the
pooled prevalence between studies deemed to have poorer
quality and those with better study quality scores (P > 0.05).
See Table 2 for more details.
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Study Events  Total Proportion 95%-CI Weight
A.A.Leonardou et al. 2009 10 81 _ 0.1235 (0.0608; 0.2153) 1.6%
Amaury Cantilino et al. 2010 29 400 - 0.0725 (0.0491; 0.1025) 2.0%
Annamaria Toreki et al. 2014 44 266 '—'— 0.1654 (0.1228; 0.2156) 1.9%
B.Barnett et al. 1999 21 313 - 0.0671 (0.0420; 0.1007) 2.0%
Babu Ram Bhusal et al. 2016 50 346 —'— 0.1445 (0.1092; 0.1860) 2.0%
Bonnie WM Siu et al. 2012 126 805 - 0.1565 (0.1321; 0.1835) 2.1%
Carlos Zubaran et al. 2009 9 101 — 0.0891 (0.0416; 0.1624) 1.7%
Catherine Atuhaire et al. 2021 79 292 — 0.2705 (0.2204; 0.3254) 2.0%
Cemal Akman et al. 2007 19 302 - 0.0629 (0.0383; 0.0965) 2.0%
Cheryl Tatano Beck et al. 2001 46 150 — 0.3067 (0.2341; 0.3871) 1.8%
Cort Pedersen et al. 2016 24 199 — 0.1206 (0.0788; 0.1741) 1.9%
Dyanne D.Affonso et al. 1990 3 202 —— 0.0149 (0.0031; 0.0428) 1.9%
Ethel Felice et al. 2004 20 223 —'—'— 0.0897 (0.0556; 0.1351) 1.9%
Gao et al. 2019 86 362 : e 0.2376 (0.1946; 0.2848) 2.0%
H.Tissot et al. 2015 4 65 —'— 0.0615 (0.0170; 0.1501) 1.5%
H.Yamashita et al. 2000 12 88 —'—'— 0.1364 (0.0725; 0.2261) 1.7%
Helen Chen et al. 2012 30 487 - 0.0616 (0.0419; 0.0868) 2.0%
J.L.Cox et al. 1982 17 91 —'— 0.1868 (0.1128; 0.2822) 1.7%
J.P.Watson et al. 1984 20 128 —‘—'— 0.1562 (0.0981; 0.2309) 1.8%
Jane Fisher et al. 2010 24 165 — 0.1455 (0.0955; 0.2087) 1.8%
K.Yoshida et al. 1997 12 98 —_— 0.1224 (0.0649; 0.2041) 1.7%
Karen Wynter et al. 2013 1 172 — 0.0058 (0.0001; 0.0320) 1.9%
L.L.Gorman et al. 2004 21 261 —'—' 0.0805 (0.0505; 0.1204) 1.9%
Liu et al. 2010 111 387 ; e 0.2868 (0.2423; 0.3347) 2.0%
M.Agoub et al. 2004 27 144 —'— 0.1875 (0.1273; 0.2610) 1.8%
Ma.Asuncion Lara et al. 2014 29 210 —— 0.1381 (0.0945; 0.1923) 1.9%
Mariana Marques et al. 2011 46 382 - 0.1204 (0.0895; 0.1573) 2.0%
Meifen Wu et al. 2014 21 223 —'—l— 0.0942 (0.0592; 0.1403) 1.9%
Michael W.O'Hara et al. 1984 12 98 — 0.1224 (0.0649; 0.2041) 1.7%
Muideen O.Bakare et al. 2014 62 408 . 0.1520 (0.1185;0.1905) 2.0%
Nadine Helle et al. 2015 3 119 - 0.0252 (0.0052; 0.0719) 1.8%
Nahom Kiros Gebregziabher et al. 2020 28 380 - 0.0737 (0.0495; 0.1047) 2.0%
Nazan Aydin et al. 2004 49 341 —'— 0.1437 (0.1082; 0.1855) 2.0%
Nigerian et al. 2003 24 225 — 0.1067 (0.0695; 0.1545) 1.9%
Pablo Martinez et al. 2016 63 305 — 0.2066 (0.1625; 0.2564) 2.0%
Paola Benvenuti et al. 1999 18 113 ——— 0.1593 (0.0972; 0.2400) 1.7%
Patricia Figueira et al. 2009 62 231 : — 0.2684 (0.2124; 0.3304) 1.9%
R.Ghubash et al. 1997 15 97 — 0.1546 (0.0892; 0.2422) 1.7%
R.J.S.Savarimuthu et al. 2010 36 137 — 0.2628 (0.1913; 0.3448) 1.8%
R.Kumar et al. 1984 19 119 —_ 0.1597 (0.0990; 0.2381) 1.8%
Ricardo Tavares Pinheiro et al. 2013 27 207 — 0.1304 (0.0877; 0.1841) 1.9%
Sarah Tebeka et al. 2021 250 3015 0.0829 (0.0733; 0.0933) 2.1%
Stephanie Alves et al. 2018 6 140 - 0.0429 (0.0159; 0.0909) 1.8%
Stephen Matthey et al. 2001 24 230 — 0.1043 (0.0680; 0.1513) 1.9%
Susan B.Campbell et al. 1991 96 1033 —'— 0.0929 (0.0759; 0.1123) 2.1%
Susan Pawlby et al. 2008 34 147 P — 0.2313 (0.1658; 0.3079) 1.8%
T.J.Leverton et al. 2000 26 199 — 0.1307 (0.0872; 0.1856) 1.9%
T.Kitamura et al. 2006 14 280 - 0.0500 (0.0276; 0.0825) 2.0%
Trang Thu Nguyen et al. 2015 18 211 —— 0.0853  (0.0513;0.1315) 1.9%
Valerie E et al. 1988 19 115 — 0.1652 (0.1025; 0.2459) 1.8%
Vinit Rahaney et al. 2022 4 60 —'— 0.0667 (0.0185; 0.1620) 1.5%
Ying Lau et al. 2010 16 342 —_ 0.0468 (0.0270; 0.0749) 2.0%
Ylva Parfitt et al. 2012 5 45 0.1111 (0.0371; 0.2405) 1.4%
Ylva Parfitt et al. 2014 5 46 0.1087 (0.0362; 0.2357) 1.4%
Random effects model 15586 < 0.1211 (0.1026; 0.1408) 100.0%

Heterogeneity: I? = 91%, 2 = 0.0102, p < 0.01

T T T T T 1
0.05 0.1 0.15 0.2 0.25 0.3 0.35

()

FiGure 2: Continued.
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Study Events Total Proportion 95%-CI Weight
A.A.Leonardou et al. 2009 4 81 —'—-— 0.0494 (0.01365 0.1216) 2.3%
Amaury Cantilino et al. 2010 29 400 — 0.0725 (0.0491; 0.1025) 3.4%
Annamaria Toreki et al. 2014 8 266 - 0.0301 (0.0131; 0.0584) 3.2%
B.Barnett et al. 1999 21 313 = 0.0671 (0.0420; 0.1007) 3.3%
Bonnie WM Siu et al. 2012 126 805 e 0.1565 (0.1321; 0.1835) 3.7%
Cemal Akman et al. 2007 19 302 —as 0.0629 (0.0383; 0.0965) 3.3%
Cheryl Tatano Beck et al. 2001 18 150 —_— 0.1200 (0.0727; 0.1830) 2.9%
Cort Pedersen et al. 2016 24 199 e — 0.1206 (0.0788; 0.1741) 3.1%
Dyanne D.Affonso et al. 1990 2 202 - 0.0099 (0.0012; 0.0353) 3.1%
H.Tissot et al. 2015 4 65 —_— 0.0615 (0.0170; 0.1501) 2.1%
H.Yamashita et al. 2000 5 88 _'—'— 0.0568 (0.0187; 0.1276) 2.4%
Helen Chen et al. 2012 30 487 - 0.0616 (0.0419; 0.0868) 3.5%
J.L.Cox et al. 1982 13 103 —_— 0.1262 (0.0689; 0.2062) 2.6%
K.Yoshida et al. 1997 6 98 —"'— 0.0612 (0.0228; 0.1285) 2.5%
Karen Wynter et al. 2013 1 172 EE— 0.0058 (0.0001; 0.0320) 3.0%
L.L.Gorman et al. 2004 11 261 — 0.0421 (0.0212; 0.0742) 3.2%
Liu et al. 2010 24 387 —. 0.0620 (0.0401; 0.0909) 3.4%
Ma.Asuncion Lara et al. 2014 29 210 — 0.1381 (0.0945; 0.1923) 3.1%
Michael W.O'Hara et al. 1984 8 98 e o ee—— 0.0816 (0.0359; 0.1545) 2.5%
Muideen O.Bakare et al. 2014 62 408 — 0.1520 (0.1185;0.1905) 3.4%
Nadine Helle et al. 2015 3 119 —'— 0.0252 (0.0052; 0.0719) 2.7%
Nahom Kiros Gebregziabher et al. 2020 28 380 - 0.0737 (0.0495; 0.1047) 3.4%
Paola Benvenuti et al. 1999 6 113 —'—‘— 0.0531 (0.0197; 0.1120) 2.6%
Ricardo Tavares Pinheiro et al. 2013 27 207 — - 0.1304 (0.0877; 0.1841) 3.1%
Sarah Tebeka et al. 2021 250 3015 i 0.0829 (0.0733; 0.0933) 3.8%
Stephanie Alves et al. 2018 6 140 —'— 0.0429 (0.0159; 0.0909) 2.8%
Stephen Matthey et al. 2001 11 230 —'— 0.0478 (0.0241; 0.0840) 3.2%
Susan B.Campbell et al. 1991 66 1033 - 0.0639 (0.0498; 0.0806) 3.7%
T.Kitamura et al. 2006 14 280 —'_‘— 0.0500 (0.0276; 0.0825) 3.3%
Trang Thu Nguyen et al. 2015 18 211 — 0.0853 (0.0513; 0.1315) 3.1%
Valerie E et al. 1988 7 115 —_—— 0.0609 (0.0248; 0.1214) 2.6%
Vinit Rahaney et al. 2022 4 60 - 0.0667 (0.0185; 0.1620) 2.1%
Ylva Parfitt et al. 2012 5 45 0.1111 (0.0371; 0.2405) 1.8%
Ylva Parfitt et al. 2014 5 46 0.1087 (0.0362; 0.2357) 1.8%
Random effects model 11089 < 0.0696 (0.0565; 0.0839) 100.0%
T 1T 1
Heterogeneity: I? = 83%, 72 = 0.0046, p < 0.01 005 01 015 02
(b)

0.00
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0.04

Standard error
o
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FIGURE 2: (a) Forest plot of the prevalence for all depression. (b) Forest plot of the prevalence for major depression. (c) The funnel diagram

of the prevalence for all depression.
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TaBLE 1: Prevalence of different postpartum time points.

All depression

Postnatal ti int .
ostnatal time points Number of studies

Prevalence(95% CI)

Major depression
Number of studies Prevalence(95% CI)

1w 2 7.8% (0; 32.0%) 1 1.0% (0.1%; 3.5%)
2w 1 18.8% (12.7%; 26.1%) NA NA

3w 1 13.6% (7.3%; 22.6%) 1 5.7% (1.9%; 12.8%)
4w 1 2.5% (0.5%; 7.2%) 1 2.5% (0.5%; 7.2%)
6w 13 12.2% (9.1%; 16.2%) 7 6.4% (4.5%; 8.5%)
8w 6 11.6.% (8.7%; 14.9%) 4 9.4% (5.1%; 14.6%)
12w 8 10.7% (6.3%; 16.0%) 4 4.3% (0.0%; 13.7%)
16w 1 3.8% (1.4%; 8.0%) 1 4.3% (1.6%; 9.1%)
20w 1 10.9% (3.6%; 23.6%) 1 10.9% (3.2%; 23.6%)
24w 4 6.8% (1.9%; 14.3%) 3 5.4% (0.5%; 14.4%)
30w 1 4.2% (1.2%; 10.4%) NA NA

36w 1 5.6% (2.4%; 10.7%) NA NA

52w 3 12.3% (9.8%; 15.0%) 2 11.1% (7.4%; 15.6%)
Total 34 11.1% (9.1%; 13.3%) 20 6.3% (4.6%; 8.1%)

Note: NA: not applicable.

Prevalence (%)

1 2 3 4 6 8

Postpartum time points (weeks)

12 16 20 24 30 36 52

FiGURE 3: Point prevalence of all depression. The pooled prevalence and 95% CI at each time point were shown.

3.5. Publication Bias. The funnel plot of all depression prev-
alence is shown in Figure 2(c). There was no obvious bias in
the original studies included in this systematic review
(P=0.13).

4. Discussion

This systematic review and meta-analysis examine the prev-
alence of PPD based on diagnostic interviews in both HICs
and LMICs. These results improve our understanding of
the epidemiology of PPD and provide a more informed basis
for estimating the burden of care and resource allocation for
the improvement of maternal mental health. Including orig-
inal studies from a total of 28 countries/regions in four con-
tinents, we found that approximately one in eight
postpartum women suffered from a depressive condition
within one year postpartum, and one in fifteen experienced
major depression. These were substantially lower than previ-
ous estimates based on information arising from studies
using only results from screening instruments (for example,
17.7% as reported in the largest previous review, which
included 291 studies) [5].

A previous systematic review based on diagnostic inter-
views dealt solely with HICs [37]. In our review, the pooled
prevalence of all depression and major depression within

one year postpartum in LMICs was 13.9% and 9.2%, respec-
tively—higher than those in HICs (10.9% and 6.2%, respec-
tively). In view of the scarcity of resources and relatively
higher number of pregnancies and births in LMICs [48],
the higher prevalence of PPD would bring considerable chal-
lenges. As major depression is likely to have more significant
health and social impacts, the priority in these countries
should focus on the identification and management of
women who suffer from this condition.

The peak prevalence of PPD is currently disputed [49, 50],
which not only affects the definition of PPD but also leads to
debate on the screening time points for PPD. The peak preva-
lence we found for all depression varied during the first year
postpartum, with peaks concentrated in the first 6 months
postpartum, especially at 2-3 weeks postpartum and 6-8 weeks
postpartum. However, the two main current classification sys-
tems (DSM and ICD) do not extend the temporal definitions
to 8 weeks for the definition of PPD. [1, 2] Given our find-
ing, these may be a case for extending the time window for
the onset criteria of PPD.

Our analysis found no statistically significant impact of
the interview setting and interviewer’s professional back-
ground on the prevalence rates. However, further explora-
tion is needed to understand the factors influencing
diagnostic accuracy before the broader implementation of
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TABLE 2: Subgroup analysis of prevalence of postpartum depression (PPD).
All depression Major depression
Subgroup Number of  Pooled prevalence P value Number of  Pooled prevalence P value
studies (95% CI) studies (95% CI)
Quality evaluation
Low-quality 25 12.2% (9.3%; 15.4%) 0.81 17 7.6% (5.1%; 10.5%) 041
Moderate- and high-quality 29 11.9% (9.7%; 14.3%) 17 6.6% (5.2%; 8.1%)
Primary purpose of research
To study prevalence of PPD 20 10.3% (7.5%; 13.5%) 0.14 14 6.9% (4.7%; 9.5%) 0.93
Others 34 13.2% (10.9%; 15.8%) 20 7.0% (5.2%; 9.0%)
Type of study
Cohort 27 11.0% (89% 13.2%) 16 6.8% (4.4%; 9.6%) 0
Cross-sectional 27 13.2% (10.4%; 16.3%) 18 7.0% (5.4%; 8.8%)
Country/region income level
High-income 33 10.9% (9.0%; 13.0%) 0.15 25 6.2% (4.7%; 7.8%) 0.04
Low- and middle-income 21 13.9% (10.7%; .17.4%) 9 9.2% (6.9%; 11.7%)
Recruiting site
Medical institution 46 12.1% (10.2%; 14.0%) 091 29 7.0% (5.7%; 8.4%) 0.98
Nonmedical institution 8 12.4% (6.5%; 19.8%) 5 6.8% (2.3%; 13.4%)
Setting for the interview
Medical institution 24 12.6% (10.0%; 15.5%) 0.52 13 7.4% (5.0%; 10.1%) 0.87
Others 26 11.3% (9.1%; 13.6%) 18 7.0% (5.3%; 8.8%)
Professional background of interviewers
Mental Health professional 29 12.8% (10.6%; 15.2%) 0.28 18 7.8% (6.4%; 9.4%) 0.10
Lay interviewers 14 10.2% (6.6%; 14.4%) 10 5.3% (3.3%; 7.7%)
Interview protocol
Semistructured interview 37 11.6% (9.6%; 13.8%) 0.70 25 6.8% (5.4%; 8.3%) 0.77
Structured interview 14 12.6% (9.0%; 16.7%) 8 7.5% (4.3%; 11.4%)
Diagnostic criteria
DSM? 33 11.2% (8.9%; 13.7%) 23 6.6% (5.2%; 8.1%)
ICD® 7 15.3% (11.6%; 19.4%)  0.24 1 15.2% (11.9%; 19.1%)  <0.01
RDC* 8 11.2% (7.2%; 15.9%) 6 5.1% (2.9%; 7.9%)
Mode of interviews
Face-to-face 44 123% (104%; 143%) 26 7.7% (6.1%; 9.4%) 0.08
Telephone 7 8.7% (5.3%; 12.8%) 6 4.9% (2.9%; 7.4%)

Note: a: diagnostic and statistical manual of mental disorders; b: international classification of diseases; c: research diagnostic criteria.

these practices. In addition, previous reviews have shown
that reported prevalence rates of major depression results
based on semistructured interviews were higher than those
from structured interviews [39, 51]. However, our review
showed no difference between them. In general, lay inter-
viewers used structured interviews that require less profes-
sional training, but six of ten studies in this review
employed lay interviewers to carry out semistructured
interviews.

We also found that studies using ICD as a diagnostic cri-
terion reported a significantly higher prevalence of PPD than
DSM and RDC, which is consistent with the results of
Wittchen’s study [52]. This may be related to the small num-
ber of ICD-based studies or the possibility of a lower thresh-
old using ICD diagnostic criteria [53]. Finally, the findings of
this review reveal a difference that just failed to reach statis-
tical significance in the pooled prevalence rates of major

depression between studies using telephone interviews and
face-to-face interviews. The limited number of studies utiliz-
ing telephone interviews was likely to be a factor behind the
lack of statistical significance. Further comparative research
would be beneficial in gaining a comprehensive understand-
ing of the variations in prevalence estimates between tele-
phone and face-to-face interviews. With the increase in
popularity of online interviews during the pandemic [54],
this question warrants further studies. Meanwhile, the liter-
ature about telephone included in this manuscript did not
use camera interview, so future research should pay atten-
tion to the different influences of telephone interviews with
a camera on diagnosis.

This review has several limitations. We included only
studies written in English and Chinese; due to resource
and technical limitations, we did not have access to data-
bases like PsychINFO, which may cause potential omissions,
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Omitting Proportion 95%-CI p-value T 72

A.A.Leonardou et al. 2009 0.1210 (0.1023; 0.1411) 0.0104 0.1019 0.911
Amaury Cantilino et al. 2010 0.1222 (0.1034; 0.1422) 0.0103 0.1014 0.91

Annamaria Toreki et al. 2014 0.1202 (0.1016; 0.1402) 0.0103 0.1017 0911
B.Barnett et al. 1999 0.1223 (0.1036; 0.1423) 0.0102 0.1012 091

Babu Ram Bhusal et al.2016 0.1206 (0.1019; 0.1407) 0.0104 0.102 0911
Bonnie WM Siu et al. 2012 0.1204 (0.1016; 0.1404) 0.0104 0.1019 0.91

Carlos Zubaran et al. 2009 0.1217 (0.1029; 0.1417) 0.0104 0.1018 0.911
Catherine Atuhaire et al. 2021 0.1185 (0.1005; 0.1378) 0.0097 0.0983 0.903
Cemal Akman et al. 2007 0.1224 (0.1037; 0.1424) 0.0102 0.101 0.91

Cheryl Tatano Beck et al. 2001 0.1183 (0.1004; 0.1373) 0.0095 0.0972 0.906
Cort Pedersen et al. 2016 0.1211 (0.1023; 0.1412) 0.0104 0.1021 0911
Dyanne D.Affonso et al. 1990 0.1240 (0.1058; 0.1433) 0.0094 0.0969 0.905
Ethel Felice et al. 2004 0.1217 (0.1029; 0.1418) 0.0104 0.1018 0.911
Gao etal. 2019 0.1190 (0.1007; 0.1386) 0.0099 0.0997 0.905
H.Tissot et al. 2015 0.1221 (0.1034; 0.1421) 0.0103 0.1013 0911
H.Yamashita et al. 2000 0.1208 (0.1021; 0.1409) 0.0104 0.1019 0.911
Helen Chen et al. 2012 0.1225 (0.1038; 0.1425) 0.0102 0.1009 0.909
J.L.Cox et al. 1982 0.1201 (0.1015; 0.1399) 0.0103 0.1013 0911
J.P.Watson et al. 1984 0.1205 (0.1018; 0.1405) 0.0104 0.1018 0.911
Jane Fisher et al. 2010 0.1206 (0.1019; 0.1407) 0.0104 0.102 0.911
K.Yoshida et al. 1997 0.1210 (0.1023; 0.1411) 0.0104 0.102 0911
Karen Wynter et al. 2013 0.1244 (0.1065; 0.1435) 0.0091 0.0952 0.904
L.L.Gorman et al. 2004 0.1220 (0.1032; 0.1420) 0.0103 0.1016 0911
Liu et al. 2010 0.1182 (0.1004; 0.1373) 0.0095 0.0974 0.898
M.Agoub et al. 2004 0.1200 (0.1014; 0.1398) 0.0103 0.1013 0.911
Ma.Asuncion Lara et al. 2014 0.1207 (0.1020; 0.1408) 0.0104 0.102 0911
Mariana Marques et al. 2011 0.1211 (0.1023; 0.1412) 0.0104 0.1022 0911
Meifen Wu et al. 2014 0.1216 (0.1028; 0.1417) 0.0104 0.1019 0.911
Michael W.O'Hara et al. 1984 0.1210 (0.1023; 0.1411) 0.0104 0.102 0911
Muideen O.Bakare et al. 2014 0.1205 (0.1017; 0.1405) 0.0104 0.102 0911
Nadine Helle et al. 2015 0.1233 (0.1049; 0.1430) 0.0098 0.099 0.909
Nahom Kiros Gebregziabher et al. 2020 0.1221 (0.1034; 0.1422) 0.0103 0.1014 0.91

Nazan Aydin et al. 2004 0.1206 (0.1019; 0.1407) 0.0104 0.102 0.911
Nigerian et al. 2003 0.1214 (0.1026; 0.1415) 0.0104 0.1021 0.911
Pablo Martinez et al. 2016 0.1195 (0.1010; 0.1393) 0.0102 0.1008 0.908
Paola Benvenuti et al. 1999 0.1204 (0.1018; 0.1404) 0.0104 0.1018 0911
Patricia Figueira et al. 2009 0.1186 (0.1006; 0.1380) 0.0097 0.0986 0.905
R.Ghubash et al. 1997 0.1205 (0.1018; 0.1405) 0.0104 0.1018 0.911
R.J.S.Savarimuthu et al. 2010 0.1189 (0.1007; 0.1383) 0.0098 0.0991 0.908
R.Kumar et al. 1984 0.1204 (0.1017; 0.1404) 0.0104 0.1018 0911
Ricardo Tavares Pinheiro et al. 2013 0.1209 (0.1021; 0.1410) 0.0104 0.1021 0911
Sarah Tebeka et al. 2021 0.1220 (0.1032; 0.1421) 0.0103 0.1017 0.905
Stephanie Alves et al. 2018 0.1228 (0.1042; 0.1427) 0.01 0.1002 0.91

Stephen Matthey et al. 2001 0.1214 (0.1026; 0.1415) 0.0104 0.102 0.911
Susan B.Campbell et al. 1991 0.1217 (0.1029; 0.1419) 0.0104 0.1019 0.911
Susan Pawlby et al. 2008 0.1193 (0.1009; 0.1389) 0.01 0.1002 0.909
T.J.Leverton et al. 2000 0.1209 (0.1021; 0.1410) 0.0104 0.1021 0911
T.Kitamura et al. 2006 0.1228 (0.1041; 0.1427) 0.0101 0.1004 0.909
Trang Thu Nguyen et al. 2015 0.1218 (0.1030; 0.1419) 0.0104 0.1018 0911
Valerie E et al. 1988 0.1203 (0.1017; 0.1403) 0.0103 0.1017 0.911
Vinit Rahaney et al. 2022 0.1220 (0.1033; 0.1420) 0.0103 0.1014 0.911
Ying Lau et al. 2010 0.1229 (0.1043; 0.1428) 0.01 0.1001 0.908
Ylva Parfitt et al. 2012 0.1212 (0.1025; 0.1412) 0.0104 0.1018 0.912
Ylva Parfitt et al. 2014 0.1213 (0.1026; 0.1413) 0.0104 0.1018 0.912
Pooled estimate 0.1211 (0.1026; 0.1408) 0.0102 0.101 0.91

FIGURE 4: Sensitivity analysis results.

despite having also systematically reviewed references from
the included literature and other systematic reviews. We
did not specify the sample size of the studies as an inclusion
criterion: two of the studies included had sample sizes less

than 50 individuals. These small investigations were likely
to have increased the heterogeneity among the studies.
Despite their small sample size, our sensitivity analysis
showed that these studies did not contribute significantly



10

to the heterogeneity among the included studies. Also,
nearly half of the studies were considered to be of low-
quality though subgroup analyses did not reveal major dif-
ferences in the prevalence of PPD obtained from low-
quality compared to moderate- and high-quality studies.
Furthermore, of the 54 original studies included, only 20
aimed at the studying of prevalence of PPD, while the
remaining studies focused on scale validation and explora-
tion of the risk factors for PPD or for other reasons. This
should be borne in mind in interpreting the findings. Finally,
we found high heterogeneity among studies, which may
affect the stability and reliability of the findings. We suggest
that future meta-analysis studies should consider more pos-
sible influencing factors in the design stage in order to
reduce heterogeneity and improve the precision and reliabil-
ity of the study results.

5. Conclusions

In summary, this systematic review and meta-analysis exam-
ine the prevalence of PPD based on diagnostic interviews in
both HICs and LMICs. We found that the pooled prevalence
of PPD based on diagnostic interviews was lower than previ-
ous estimates. This finding is important for the understand-
ing of the epidemiology of this condition and may provide a
better basis for planning the allocation of health resources.
We found in LMICs a higher prevalence of PPD. Together
with their higher birth rates, these results suggest that service
provision and research need to be urgently strengthened in
these countries. In addition, specific study characteristics
have an impact on prevalence, such as the timing of inter-
views and diagnostic criteria. These may help inform the
design of future research on PPD.

Data Availability

Study data are available on request to the corresponding
author at gongwenjie@csu.edu.cn.

Additional Points

Key Messages. Question. What is the prevalence of postpar-
tum depression (PPD) based exclusively on studies using
diagnostic interviews instead of relying on screening instru-
ments? Findings. Approximately one in eight postpartum
women experiences a depressive condition, with one in fif-
teen suffering major depression. The pooled prevalence
based on diagnostic interviews was lower than the existing
consensus, which was largely based on self-reported screen-
ing instruments. Meaning. Our findings provide more accu-
rate bases for future studies of the epidemiology of PPD,
clinical practice for women suffering from the condition,
and relevant healthcare planning.
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