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A B S T R A C T

Objective: The association of cesarean section (CS) with the risk of postpartum depression (PPD) remains
controversial. Therefore, we conducted a meta-analysis to explore the association between CS and the risk of
PPD.
Methods: A systematic literature search was performed in PubMed, Web of Science and Embase databases for
relevant articles up to November 2016. Pooled odds ratios (ORs) with 95% confidence intervals (CIs) were
calculated with fixed-effects model or random-effects model.
Results: A total of 28 studies from 27 articles involving 532,630 participants were included in this meta-analysis.
The pooled OR of the association between CS and PPD risk was 1.26 (95% CI: 1.16–1.36). In subgroup analyses
stratified by study design [cohort studies: (1.25, 95% CI: 1.10–1.41); case-control studies: (1.25, 95% CI:
1.00–1.56); cross-sectional studies: (1.44, 95% CI: 1.14–1.82)] and adjustment status of complications during
pregnancy [adjusted for: (1.29, 95% CI: 1.12–1.48); not-adjusted for: (1.24, 95% CI: 1.13–1.36)], the above-
mentioned associations remained consistent. The pooled ORs of PPD were 1.15 (95% CI: 0.92–1.43) for elective
cesarean section (ElCS) and 1.47 (95% CI: 1.33–1.62) for emergency cesarean section (EmCS).
Conclusion: This meta-analysis suggests that CS and EmCS increase the risk of PPD. Further evidence is needed to
explore the associations between the specific types of CS and the risk of PPD.

1. Introduction

Postpartum depression (PPD) is a major depressive episode occur-
ring after delivery [1]. The prevalence of PPD varied from country to
country, ranging from almost 0% to 60% [2]. PPD is a significant health
problem with adverse effects on mothers, children and families. It could
affect maternal-infant interaction and infant-feeding outcomes [3,4],
and increase the risks of self-harm, suicidal ideation and infanticide
[5,6]. Common consequences of PPD for children included emotional,
cognitive and behavioral problems and low social competence [7,8].
The potential risk factors of PPD might include low self-esteem, low
social support, low socioeconomic status, stressful life events, poor
marital relationship, unplanned pregnancy, complications during preg-
nancy, prenatal depression or history of depression, and so on [9,10].

Cesarean section (CS) is one of the most common surgeries in the
world [11]. The average rate of CS was 18.6% globally [12]. When
medically justified, CS can effectively protect the survival or health of
mothers and infants. However, CS also has adverse effects. It might

increase the risks of maternal complications [13] and re-hospitalization
[14], and lead to medical problems for infants, especially ongoing
respiratory and neurological problems [15]. CS might also negatively
affect psychological consequences. Surgical trauma could induce stress
response for mothers [16], which might increase the risk of PPD.

Accordingly, many epidemiologic studies have explored the associa-
tion between CS and the risk of PPD [10,17–42]. However, the results
are inconsistent. Therefore, we conducted a meta-analysis of observa-
tional studies to further investigate the associations between CS,
elective cesarean section (ElCS) and emergency cesarean section
(EmCS) and the risk of PPD, respectively.

2. Method

We referred to the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) guidelines to conduct this meta-analysis
[43].
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2.1. Literature search strategy

A systematic literature search up to November 2016 was conducted
for relevant available articles from PubMed, Web of Science and
Embase databases. Search terms included “cesarean section” (or
“cesarean delivery” or “cesarean” or “caesarean” or “cesarian” or
“caesarian” or “mode of delivery”) and “postpartum depression” (or
“postnatal depression” or “puerperal depression”). The search strategy
in PubMed was (((((((((cesarean section) OR cesarean delivery) OR
cesarean) OR caesarean) OR cesarian) OR caesarian) OR mode of
delivery) OR “Cesarean Section”[MeSH Terms])) AND ((((postpartum
depression) OR puerperal depression) OR postnatal depression) OR
“Depression, Postpartum”[MeSH Terms]). The reference lists from the
included articles were also reviewed for the undetected relevant
articles.

2.2. Inclusion criteria

The inclusion criteria were as follows: (1) observational studies
published as original studies; (2) the exposure group was women

experiencing CS (not differentiating between ElCS and EmCS), ElCS
or EmCS; (3) the control group was women experiencing vaginal
delivery (VD); (4) the outcome of interest was PPD; (5) multivariate-
adjusted odds ratio (OR) with 95% confidence interval (CI) was
provided; (6) the most recent and complete study was selected if data
from the same population had been published more than once. Besides,
the studies investigating populations with specific diseases, such as
gestational diabetes mellitus, were excluded.

All identified studies were reviewed independently by two investi-
gators (Hui Xu and Yue Ma) and discrepancies were discussed and
resolved by a third investigator (Dongfeng Zhang).

2.3. Data extraction and quality assessment

The following data were extracted from each study by two
investigators (Hui Xu and Xueling Xin) independently: (1) the first
author's name; (2) country where the study was performed; (3) journal
and publication year; (4) study design; (5) baseline age; (6) sample size
and number of cases; (7) type of CS; (8) multivariate-adjusted OR with
95% CI for the risk of PPD; (9) assessment method of PPD and its cut-off

Fig. 1. Flow diagram of literature search. (CI, confidence interval; CS, cesarean section; ElCS, elective cesarean section; EmCS, emergency cesarean section; OR, odds ratio; PPD,
postpartum depression.)
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