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Abstract

Purpose This systematic review of systematic reviews aims to provide the first global picture of the prevalence and correlates
of perinatal depression, and to explore the commonalities and discrepancies of the literature.

Methods Seven databases were searched from inception until April 2022. Full-text screening and data extraction were per-
formed independently by two researchers and the AMSTAR tool was used to assess the methodological quality.

Results 128 systematic reviews were included in the analysis. Mean overall prevalence of perinatal depression, antenatal
depression and postnatal depression was 26.3%, 28.5% and 27.6%, respectively. Mean prevalence was significantly higher
(27.4%; SD=12.6) in studies using self-reported measures compared with structured interviews (17.0%, SD=4.5; d=1.0)
and among potentially vulnerable populations (32.5%; SD =16.7, e.g. HIV-infected African women) compared to the general
population (24.5%; SD=28.1; d=0.6). Personal history of mental illness, experiencing stressful life events, lack of social
support, lifetime history of abuse, marital conflicts, maternity blues, child care stress, chronic physical health conditions,
preeclampsia, gestational diabetes mellitus, being exposed to second-hand smoke and sleep disturbance were among the
major correlates of perinatal depression.

Conclusion Although the included systematic reviews were all of medium-high quality, improvements in the quality of
primary research in this area should be encouraged. The standardisation of perinatal depression assessment, diagnosis and
measurement, the implementation of longitudinal designs in studies, inclusions of samples that better represent the popula-
tion and better control of potentially confounding variables are encouraged.
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Introduction

Perinatal depression is defined as a non-psychotic depressive
episode with various degrees of severity, from mild to major,
occurring during pregnancy and up to one year following
delivery [1-5], which has been shown to exert harmful
effects on both mother and child [6-9]. Mothers may suffer
from spontaneous abortion, bleeding during the gestational
period, increased resistance of the uterine artery, preterm
deliveries, and assisted deliveries, such as Caesarean section
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(CS), or the use of vaginal instruments [7]. Babies may have
lower APGAR (Appearance Pulse Grimace Activity Respi-
ration) scores, increased admission to neonatal care, a higher
risk of poor growth development, and increased episodes
of diarrheal infection [7, 9]. During the postpartum period,
maternal depression has been linked with negative impacts
on breastfeeding [3] and mother—infant interactions [1, 10].

Systematic reviews to establish the prevalence and
correlates of perinatal depression are an important step
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in developing effective strategies and interventions, and
several systematic reviews have been conducted to date
[2, 11-13]. The number of systematic reviews addressing
the prevalence and correlates of perinatal depression has
been on the rise (a PubMed search found two reviews in
the 1990s, 11 reviews in the 2000s, and 95 reviews in the
2010s). Systematic reviews of systematic reviews have been
used to provide a broad overview and an up- to -date sum-
mary of the research in a particular field, which cannot be
provided in more focused systematic reviews, highlighting
commonalities and discrepancies, and hopefully identifying
new promising approaches [14, 15].

The aim of the present research was to systematically
review previous systematic reviews of perinatal depres-
sion to provide a global estimate of the prevalence rates
and explore potential influences on those prevalence rates,
including population characteristics and the methodological
quality of the systematic reviews undertaken. Knowledge
of the prevalence of perinatal depression and who is at risk
will help inform public health policies to prevent and treat
perinatal depression. We aimed to answer three research
questions:

1. What is the global prevalence of perinatal depression?
What are the risk factors associated with developing
perinatal depression?

3. What features of the systematic review and/or popula-
tion under investigation might account for the prevalence
and/or correlates of perinatal depression?

Materials and methods
Search strategy

The review followed guidelines for Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
[16]. The research questions, inclusion/exclusion criteria and
data synthesis approaches were specified in advance and
published in PROSPERO (CRD42019135838). We system-
atically reviewed materials published from the inception
of the database until April 2022. The search for systematic
reviews was performed using two strategies: (1) system-
atic searches of electronic databases (Embase, MEDLINE,
PsycINFO, CINAHL Plus and Maternity and Infant Care)
covering every source related to perinatal depression and
grey literature (using PROSPERO and Scopus); and (2) hand
searches, searching lists of references for cited systematic
reviews. We developed search terms filtered by a combina-
tion of different key words and subject medical headings
(MeSH), as shown in Fig. 1.

Inclusion and exclusion criteria

To be considered “systematic”, a review must: (a) describe
systematic searches of multiple databases to identify studies
that match their research questions; (b) include details of
inclusion and exclusion criteria; and (c) make some attempt
at data synthesis, including meta-analysis. We included
systematic reviews of all cohort, case—control, or cross-sec-
tional studies that investigated and reported the prevalence
of perinatal depression or its correlates (risk factors). In
addition, all systematic reviews with interventions or experi-
mental studies were included if their control groups provided
any outcomes relevant to the prevalence and correlates of
perinatal depression. Systematic reviews were included if

Fig. 1 Search terms used (for
MeSH terms and keywords in
abstract and title)

Questionnaire (PHQ).

OR “post-partum”

(1) Condition: depress* OR depression OR depressive disorder OR depressive symptoms OR
major depressive disorder OR “major depression” (MeSH), “major depressive episode”
(MeSH) OR “perinatal depression” (MeSH) OR “antenatal depression” (MeSH) OR
“postpartum depression” (MeSH). In addition, the researcher used some search terms like “low
mood”, and commonly used depression measurement tools such as the Beck’s Depression
Inventory (BDI), Edinburgh Postnatal Depression Scale (EPDS), and Patient Health

(2) Participants (mothers): “motherhood” OR “pregan*” OR “pregnancy” OR “gestation”
OR “prena*” OR “prenatal” OR “puerperium” OR “antepartum” OR “antepartum” OR
“antenatal” OR “ante-natal” OR “perinatal” OR “postnatal” OR “postnatal” OR “Postpartum”
(3) Prevalence: “prevalence OR epidemiology OR proportion OR frequency OR occurrence”

(4) Correlates: “risk factors” OR “contributing factors” OR “predisposing factors”

(5) Type of reviews: “systematic review*” OR “meta-analysis*”.
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they assessed the risk factors and prevalence of perinatal
depression among women of all ages, ethnicity, country of
origin or language spoken. No publication date or language
restrictions were applied.

Systematic reviews were excluded if they were duplicates
and if they did not report the prevalence of, or factors associ-
ated with, perinatal depression.

Data extraction

The initial search was performed by the first author using
pre-determined research terms and strategies for searching
databases. All search results were exported to EndNote (ver-
sion 9) and duplicates were removed. Two reviewers (the
first author and the doctoral candidate) then screened all
of the titles and abstracts for eligibility, with an agreement
level of 99%. Following this, the two reviewers read the full
text of potentially relevant systematic reviews to determine
whether they met the criteria of eligibility for final inclu-
sion (96% agreement). In cases of disagreement between
the reviewers, a third reviewer (a co-author) made the final
decision. The main reviewer extracted data according to a
pre-designated extraction form. The data extraction form
included details about the first author of the systematic
review, publication year, title of review, review objective
or aims, number of included studies, type of studies, char-
acteristics of population and sample size, countries, time of
measurements, type of depression measurements and key
findings (prevalence and/or risk factors).

Assessment of methodological quality

The validated Assessment of Multiple Systematic Reviews
(AMSTAR) tool was used to assess the quality of the meth-
odologies in the systematic reviews [17, 18]. AMSTAR con-
tains 11 items with binary scoring; each item has a score
of 1 if the criterion is met and O if it is not met, is unclear
or inapplicable [19]. The total score of the review quality
is then calculated by totaling the scores of each item [19].
The AMSTAR score has three levels of review quality: 8—11
indicates high quality, 4—7 indicates medium quality, and
0-3 indicates low quality [19].

Results

The review selection process in this study is presented in
Fig. 2 [16]. We obtained 2550 potentially relevant records
(comprising 2165 records identified through database
searching and 385 identified from other sources, such as
grey literature). Of the 2550 identified records, 1081 were
duplicates (indexed in more than one database) and were
excluded. The remaining 1469 records were included for

initial screening of their titles and abstracts, as a result of
which 1207 did not meet the inclusion criteria and were
excluded. Full-text reviews were then carried out on the
remaining 262 reviews, which identified 128 studies that
met the inclusion criteria.

Description of the included systematic reviews

The 128 included systematic reviews described 4242 pri-
mary studies, of which 54 (42.2%) reported the prevalence
of perinatal depression (supplementary Table 1) and 74
(57.8%) examined risk factors associated with developing
perinatal depression (supplementary Table 2). All systematic
reviews were examined for features that might account for
their apparent discrepancies in the prevalence and/or cor-
relates of perinatal depression.

Seventy-seven (60.2%) of the systematic reviews achieved
high quality AMSTAR scores (8—11), while the remaining
51 (39.8%) achieved a medium quality score (4-7) (sup-
plementary Table 3).

Global prevalence of perinatal depression

The overall mean prevalence of perinatal depression
among the included reviews was 26.3%, (SD=11.6,
median=23.8%). The mean prevalence of antenatal depres-
sion (from 11 of the 54 reviews, 22%) was 28.5% (SD=18.2)
versus the mean prevalence of postnatal depression (from 24
of the 54 reviews, 44%) which was 27.6% (SD=28.0). The
effect size for the difference was d=0.1, which is considered
a small effect [20].

Prevalence of difference between using
self-reported measures and diagnostic assessment

There was a difference between the mean perinatal preva-
lence of depression identified using self-reported measures
(27.4%, SD=12.6) compared to those identified using a
structured interview (17.0%, SD=4.5; d=1.0) and those
identified using both self-reported measures and structured
interviews (25.7%, SD =9.0; d=0.8). Out of the included
systematic reviews, 48.1% were based only on self-reported
measures, 50.0% were based on both self-reported and diag-
nostic assessments, and 1.9% of the included systematic
reviews were based only on diagnostic assessment.

Prevalence in potentially vulnerable populations

The prevalence of perinatal depression was markedly higher
(32.5%; SD=16.7) among potentially vulnerable popula-
tions, such as immigrants [21-25], HIV-infected African
women [26], women who gave birth prematurely or whose
infants had a very low birth weight [27], mothers who
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Fig.2 PRISMA diagram of
search strategy
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abused substances during pregnancy [28], military person-
nel [29], women who had experienced earthquakes [30, 31]
and pregnant inmates in correctional facilities [32], com-
pared to the general population (excluding data from vulner-
able groups), with an estimated mean prevalence of 24.5%
(SD=8.1; d=0.6). This may indicate that potentially vulner-
able populations are at a higher risk of developing perinatal
depression than the general population.

The Prevalence of depression varied widely (SD=16.7,
Table 1), which was largely attributable to Mukherjee et al.
[32], who reported 80% prevalence among pregnant inmates
in their last trimester. Mukherjee et al. [32] interpreted their
findings as being due to an absence of satisfactory medical
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care, isolation, stress, anxiety, maternal role transition, and
parenting worries. This review uniquely considered depres-
sion among incarcerated pregnant women. Further research
is required to address mental health issues among what
might be a particularly vulnerable group.

Prevalence of perinatal depression
during the COVID-19 pandemic

The overall mean prevalence of perinatal depression among
the included three updated systematic reviews and meta-
analyses [33-35], with a total of 43 studies evaluating
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Table 1 The mean prevalence of perinatal depression among vulnerable groups
No First author Publication year ~Number of Sample size Vulnerable population Mean preva-
studies lence (%)
1 Alhasanat 2015 26 Ranged from 60 to 2,137 Arabic immigrant women 35.6
2 Anderson 2017 53 Total of 20,263 mothers Immigrant women 28.5
3 Falah Hassani 2015 24 Ranged from 61 to 24,455 Immigrant women 20.0
4 Fellmeth 2017 40 Ranged from 31 to 909 Immigrant women origi- 24.35
(19, 349) nating from LMICs
5 Nilaweera 2014 15 Ranged from 58 to 54,594  South Asian immigrant  12.5
(102,427) women
6 Mukherjee 2014 3 Ranged from 25 to 1,213 Women in correctional 80
facilities
7 Khatri 2019 7 Ranged from 99 to 670 Experiencing earthquake 22.7
women
8 Ren 2014 8 Ranged from 29 to 1545 Post-earthquake popula-  33.4
tion
9 Vigod 2010 26 Total of 2392 mothers Preterm and low-birth- 40
weight infants
10 Sowa, NA 2015 22 Ranged from 70 to 1922 HIV-infected African 33
women
11 Chapman 2013 6 Ranged from 24 to 595 Substance abuse during ~ 32.85
pregnancy
12 Klaman 2016 10 Ranged from 82 to 3956 Military women 27.65

LMICs lower- and middle-income countries

perinatal depression during the COVID-19 pandemic, was
28% (SD=6).

Factors associated with perinatal depression

A total of 2123 studies reported correlates of perinatal
depression in 74 systematic reviews. The correlates were
routinely classified as ‘major’ or ‘minor’.

Major correlates

Major correlates of perinatal depression were defined as
statistically significant predictors in multivariable/logistic
regression analyses or with a medium-to-large significant
effect size (rs > 0.30). Other correlates, which were classed
as minor or inconsistent, can be found in supplementary
Table 2.

Medium to large significant effect sizes were reported
in meta-analyses between perinatal depression and the
following risk factors: personal history of mental illness
(e.g., anxiety, depression, etc.), with mean r ranging from
0.30 to 0.51; childcare stress (r=0.48-0.49) or infant tem-
perament (0.33-0.34); experiencing stressful life events
(r=0.36-0.40); lack of social support (r=0.37-0.45);
maternity blues (r=0.35-0.37); and marital conflicts or
dissatisfaction (r=0.37-0.39) [6, 11, 36, 37].

Lifetime history of abuse (e.g., childhood/adult abuse,
maternal violence, or intimate partner violence) was found

to conclusively and consistently lead to a developed risk of
perinatal depression, sourced from nine systematic reviews
and five meta-analyses [36—49]. Women who had expe-
rienced intimate partner violence during pregnancy had
increased odds of both antenatal and postnatal depression,
1.69-3.76 and 1.46-7.04, respectively [41]. A history of
abuse was significantly associated with antenatal depres-
sion, with moderate effect sizes for: any abuse (r=0.29;
95% C1=0.22-0.35; P <0.001); physical abuse (r=0.27;
95% CI1=0.24-0.30; P <0.001); sexual abuse (r=0.26; 95%
CI=0.22-0.30; P<0.001); and emotional abuse (r=0.34;
95% CI=0.23-0.44; P<0.001) [46]. A recent meta-analysis
found that women who had experienced intimate partner
violence had a 5.46-fold increased risk of postnatal depres-
sion (OR=5.46 (95%CI: 3.94- 7.56) [36]. Another meta-
analysis revealed that women who had experienced mater-
nal violence were noted to be at a higher risk of postnatal
depression (OR=2.04; 95% CI 1.72-2.41) [49]. This risk
was increased in women with a history of having experi-
enced sexual violence (OR =1.56; 95% CI 1.35-1.81),
emotional violence (OR=1.75; 95% CI 1.61-1.89), physi-
cal violence (OR=1.90; 95% CI 1.36-2.67), and domestic
violence (OR =2.05; 95% CI 1.50-2.80) or childhood vio-
lence (OR=1.59; 95% CI 1.34-1.88) [49].

In three of the included meta-analyses, gestational dia-
betes mellitus (GDM) was reported to lead to a signifi-
cantly increased risk of postnatal depression (relative risk
(RR)=1.32,95% CI 1.09-1.60, P=0.001) [50] (RR=1.59
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(95% CI 1.22-2.07, P=0.001) [51] compared to women
without GDM. This finding was echoed by a US-based sys-
tematic review, which noted a strong relationship between
GDM and postnatal depression among ethnically diverse
women from LICs [52].

Chronic medical conditions were at increased risk
for perinatal depression (adjusted pooled odds ratios
[aPOR] =1.45; 95% CI 1.25-1.67), specifically: dia-
betes (aPOR =1.34; 95% CI 1.07-1.69); hypertension/
heart disease (aPOR =1.60; 95% CI 1.05-2.45); migraine
(aPOR =1.75; 95% CI 1.20-2.54); and other neurological
disorders (aPOR =1.45; 95% CI 1.19-1.77) [53]. The risk
of perinatal depression was also noted to increase in sever-
ity among women with preeclampsia and preterm deliveries
(severity score of 2.7) compared to healthy preterm mothers
(severity score of 1.2) [54].

Other factors, such as exposure to second-hand smoke,
also significantly increased the risk of developing perinatal
depression (ORs=1.77;95% CI1=1.12-2.79; P=0.01) [55].
Sleep disturbance as a predictor of postnatal depression was
examined in one systematic review [56], with effect size
being used as an indicator for the strength of the relationship
between postnatal depression and postpartum sleep distur-
bance, categorised as: small (0.2-0.4), medium (0.5-0.7),
large (0.8—1) and very large (1.1-2). That particular system-
atic review showed that the effect sizes ranged from mod-
erate to large and very large (0.6—1.7), indicating a strong
relationship between sleep disturbance and postnatal depres-
sion among its included studies, bar one study with a small
effect size (0.4) [56].

Discussion

To the best of our knowledge, this is the first systematic
review of systematic reviews focusing on perinatal depres-
sion and its correlates, providing an overall, global view-
point. The primary aim of this study was to estimate the
mean global prevalence of perinatal depression, which was
found to be 26.3% (SD =11.6) with a median prevalence of
24.3%. Notably, the absolute difference in perinatal depres-
sion prevalence estimates between antenatal (28.5%) and
postnatal (27.6%) depression, though significant, was rela-
tively small. Evidence shows that antenatal depression leads
to an increased risk of developing postnatal depression [3,
57]. Therefore, early screening for depressive symptoms and
diagnosis by an allied health professional during pregnancy
is crucial to prevent postnatal depression, by providing early
intervention and support. Perinatal depression rates were
also noted to be higher among potentially vulnerable popu-
lations compared to the general population, thus develop-
ing protocols for the early identification and management
of perinatal depression is essential for vulnerable groups.

@ Springer

Another aim of this study was to examine the correlates of
risk factors for developing perinatal depression. Medium to
large significant effect sizes were reported in meta-analyses
between perinatal depression and the following of factors:
personal history of mental illness (e.g., anxiety, depression,
etc.); child care stress or infant temperament; experiencing
stressful life events; lack of social support; maternity blues;
marital conflicts or dissatisfaction and history of lifetime
abuse (e.g., childhood/adult abuse, maternal violence, or
intimate partner violence).

The third aim of this study was to report on the features
of the included systematic reviews; variations in how the
included systematic reviews were conducted could have
potentially affected the findings of this systematic review
of systematic reviews. Notably, the systematic reviews were
restricted to a local community or geographical region
[58-60]. Of the 128 included systematic reviews, 54 reported
the prevalence of perinatal depression, 39 (72.2%) of which
were country-specific, and only 10 (18.5%) reported the
prevalence across more than one country. Populations pre-
sent in a specific country may not be necessarily representa-
tive of the general population across other countries and
there are even differences within countries due to a variety
of differences, such as ethnicity and culture. There is cur-
rently no evidence of how these variations could potentially
affect the findings, and so primary, cross-cultural research
is needed to help understand this issue.

Various risk factors, such as exposure to second-hand
smoke [55], GDM

[50, 51, 61] and sleep disturbance [62] were found to sig-
nificantly increase the risk of postnatal depression; however,
these risk factors were examined during the postnatal period
and there was a lack of evidence regarding their association
with antenatal depression. Therefore, separating the assess-
ment of risk factors of both antenatal and postnatal depres-
sion is an important first step in clarifying the cause and
effects among the many potential risk factors. Additionally,
periodic assessment of the risk factors is needed as these
correlates, such as social support and experiencing stress-
ful life events, may fluctuate over time. Further research is
needed to investigate these correlates both after delivery and
during the pregnancy.

We also observed that each systematic review used
different time periods to assess or identify the symp-
toms of depression. For example, some studies meas-
ured depression in the first trimester of pregnancy [63],
while others measured depression during the pregnancy
or 6 months after the birth, with some even including
participants up to 1 year postnatally [1]. The time period
during which the research is being carried out should
be assessed more thoroughly prior to the start of the
study, there is a need for further epidemiology studies to
confirm prevalence rates of depression at different time



Social Psychiatry and Psychiatric Epidemiology (2023) 58:1581-1590

1587

points, as well as the need to confirm which specific
time point(s) would allow for the best rate of diagnosis
of depressed women [64].

Another noted discrepancy among the included sys-
tematic reviews was the assessment method used to
identify depressive symptoms, there was a larger num-
ber of reviews using self-reported measures as compared
to diagnostic assessment. This might have affected the
estimates of perinatal depression due to self-reported
measures potentially overestimating the findings. It was
also observed that the self-reported measures among
the included systematic reviews used different cut-off
points for the indication of any depressive disorder or
major depressive disorder: different Edinburgh Postnatal
Depression Scale cut-off points of 9/10 (or more) to 12/13
(or more) out of 30; Beck’s Depression Inventory with
15 or 16 (or more) out of 63; and CESD between 16 (or
more) to 24 (or more) out of 60. Despite this variation,
there was no clear correlation between cut-off points and
prevalence estimates for either measurement tool, sug-
gesting that using lower scores may increase the number
of false positives but may not necessarily increase the
estimate.

Another feature among the systematic reviews was a lack
of, or limited, adjustment for confounding factors which may
affect the consistency of some of the risk factors of perinatal
depression. For example, there were inconsistent findings
in the relationship between CS and developing perinatal
depression [65-68]. This may be explained due to the fact
that CS seems to present as a risk factor only if women are
vulnerable to perinatal depression, brought on by another
factor, such as lack of experience with children and/or a
negative birth experience. The impact of CS on maternal
mood may also depend on the context in which the CS arose
(e.g., cultural rules, poor mental health, previous negative
birth experiences, preparedness and the social support avail-
able to the mother) [65, 67].

Although the systematic reviews were all of
medium-high quality based on the AMSTAR tool, the
quality of the primary studies needs further improvement
in the following areas: publication bias, fewer longitudinal
studies and more cross-sectional studies, different meas-
ures of predictor(s) and outcome(s), and sample size. These
features may have led to low methodological quality, which
in turn may increase confusion regarding the certainty of
the estimates of the prevalence of perinatal depression and
its risk factors.

Despite the aforementioned limitations, to the best of our
knowledge, this is the first systematic review of systematic
reviews summarising the global prevalence of perinatal
depression and its associated risk factors. No publication
date or language restrictions were applied and this helped
to include and review all systematic reviews focusing on the

prevalence and risk factors of perinatal depression. The main
strength of this systematic review of systematic reviews is
that it brings together reviews of differing quality, in differ-
ent languages, summarises them and discusses them criti-
cally. The results of this study offer a concise and compre-
hensive review that covers both the estimation of perinatal
depression and its common correlates.

Healthcare professionals, including nurses, mid-
wives, and physicians, should be aware of the preva-
lence and risk factors of perinatal depression globally.
Perinatal depression can lead to negative consequences
[1, 3, 7-10], therefore the identification of effective
and culturally applicable interventions to prevent and
treat perinatal depression is crucial. The use of anti-
depressants and telemedicine was noted to be the most
effective therapeutic interventions for treating perina-
tal depression based on recent research [69]. The early
detection of perinatal depression is known to be impor-
tant regarding the healthcare outcomes of the mothers
and their babies. Screening programmes, carried out by
well-trained healthcare professionals, are believed to
lead to the most effective outcomes [13]. Special atten-
tion is needed in assessing and screening for depres-
sive symptoms during both the antenatal and postnatal
periods. As the perinatal period is the most common
time in which women have contact with their healthcare
providers, this is when at-risk women should be iden-
tified and supported. It is essential that all healthcare
and allied professionals ensure that pregnant patients
are appropriately screened for antenatal depression, in
order to identify any symptoms of mental illness, such as
depression, early and allow for appropriate support dur-
ing pregnancy, preventing the risk of developing post-
natal depression. The development of policies and the
integration of mental health services into the primacy
care system must be a high priority. To support this,
research focusing on understanding the experiences of
healthcare professionals, as well as perinatal depression
in the primary care system, needs to be expanded upon,
to clarify a clear pathway for policies addressing mental
health needs in primary healthcare systems.

Conclusion

This systematic review of systematic reviews found that per-
inatal depression is highly prevalent and strongly associated
with risk factors for depression in the general population,
rather than factors associated with pregnancy. Improve-
ments with regards to the quality of the primary research are
needed and should aim to be more consistent, namely in: the
design of longitudinal studies, representative study samples,
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standard measurements or scales with standard cut-off
points, standard definitions of depression and confounding
variables controlled. To align with these recommendations,
more consideration is also needed with regards to different
cultural expressions of distress and some individuals lack of
access to mental health care in some countries.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00127-022-02386-9.
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