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Objectives: Postpartum depression (PPD) is a major depressive disorder. Its symptoms begin 4 weeks after de-
livery. Several studies have evaluated the association of the type of delivery with PPD; however, there are
controversies regarding this association. Therefore, the aim of this systematic review was to estimate the overall
association between cesarean section (CS) and PPD.

Methods: The international databases of Medline, Scopus, Web of Science, Science Direct, EMBASE and Ovid
were searched until May 2017. Quality assessment was done using the Newcastle-Ottawa Scale. The pooled odds
ratio in case-control and relative risk in cohort studies were used as the measures of association. A random-
effects model was applied for the report of the results with 95% confidence intervals.

Results: Of 989 studies, 32 articles met the eligibility criteria and were included in the review. The adjusted OR
of the association between CS and PPD was 1.15 (95% CI: 1.00, 1.34) and the crude odds ratio of this association
was 1.36 (1.20, 1.55). The odds ratio of the association of elective and emergency CS and PPD was 1.29 (1.12,
1.49) and 1.36 (1.20, 1.55), respectively. In addition, the pooled relative risk of the association between CS and
PPD was 1.22 (0.94, 1.58) in cohort studies.

Conclusions: Based on the results of this meta-analysis, it seems CS, regardless of the type of cesarean, is a risk
factor for PPD.

1. Introduction

According to the last report of the World Health Organization, de-
pression is one of the most common diseases affecting more than 300
million people in the world.! In addition, depression is the most im-
portant cause of suicide-related death and results in 800,000 deaths
annually.2 (PPD) is a common disorder among women in the world. The
symptoms of this disease usually begin four weeks after delivery. Some
of the symptoms include anxiety, feeling inefficient in the care of the
newborn, inability to cope with the new situation, loss of control, ob-
sessive thoughts, irrational fear, and disappointment.” In addition to
negative effects on the mother-infant relationship, inappropriate nu-
trition, and inadequate growth of the newborn, PPD may cause learning
problems for the children of affected mothers.> Moreover, the risk of
suicide-related deaths among postpartum depressive women is more
than healthy mothers.® On the other hand, mothers who experience
PPD are more susceptible to depression in the later stages of their lives.”

The burden of PPD in lower and middle-income countries is more than
high-income countries.®

There are two types of CS including elective and emergent. Elective
CS is a medically unnecessary CS, where the pregnant women or her
doctor requests this method for delivery. Emergent CS has been defined
as an unplanned CS, for example, CS accomplished before the planned
date of delivery because of clinical conditions of pregnant women.’

Several studies have assessed the association of cesarean section
(CS) and PPD. Based on the results of some studies, the type of delivery
is associated with PPD.'® Mothers who undergo vaginal delivery have a
lower risk of PPD than mothers with a CS. The risk of PPD after elective
CS is higher than its risk after vaginal delivery, and emergency CS."'
Other studies have reported a higher incidence of PPD in mothers with
emergency CS compared to elective cesarean and vaginal delivery.'*'*
Some studies have not shown an association between the type of de-
livery and PPD.">”

Due to the controversy in the results of the studies and lack of a
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Fig. 1. A flow chart depicting the stages of retrieving articles and checking eligibility criteria for Meta-analyze.

universal consensus regarding the association between CS and PPD, this
systematic review aimed to investigate the overall association of CS
with PPD.

2. Methods
2.1. Search strategy

The international electronic databases were searched using a pre-
designed search strategy. We combined a set of keywords including CS,
PPD, cohort, and case-control studies. The databases of Medline (from
January 1950 to May 2017), Scopus (from January 1973 to May 2017),
Web of Science (from January 1945 to May 2017), Science Direct (from
January 1823 to May 2017), EMBASE (from January 1974 to May
2017), and Ovid (from January 1860 to May 2017) were searched. In
order to access more resources, the reference lists of selected articles
were also scanned and the authors of selected studies were contacted.

2.2. Selection criteria for studies

All cohort and case-control studies that assessed the association of
the type of delivery and PPD regardless of time, and language of pub-
lication were included in this systematic review. The primary outcome
was PPD confirmed using standard tools.

2.3. Data collection and assessment of validity

Two researchers (HM and MOG) were responsible for screening the
retrieved studies independently. They read the titles and abstracts of
the studies in order to identify the studies that met the eligibility cri-
teria. Then, the full texts of the selected studies were reviewed and the
articles that met the inclusion criterion completely were included in the
meta-analysis. Any disagreement between authors was resolved by
discussion and judgment of a third author (ADI). The agreement and
inter-reliability of the two authors were assessed using the Kappa sta-
tistics. The kappa value was 82%.

The following variables were extracted from the selected studies for
data analysis. The name of first author, the year of publication, the
sample size, average age of the mothers, number of patients of the
followings: PPD (+); CS (+) depression (—); CS (+) depression (+);
vaginal delivery (+) depression (+); vaginal delivery (+) depression
(—). The time of PPD measurement, instruments used to diagnose de-
pression, the adjusted odds ratio (OR) and relative risk (RR) for the
association of type of delivery and PPD. Moreover, the adjusted vari-
ables for the relationship between CS and depression were extracted.
The crude OR and RR of studies that did not report the adjusted OR or
RR was calculated.
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Fig. 2. Funnel Plot of included studies for the association of postpartum depression and cesarean section; A: OR and B: RR.

2.4. Risk of bias assessment

We assessed the risk of the bias of the studies using the Newcastle-
Ottawa Scale (NOS).'® The following items were for cohort studies: 1)
The representativeness of the exposed cohort; 2) Selection of the non-
exposed cohort; 3) Ascertainment of exposure; 4) Demonstration that
outcome of interest was not present at start of study; 5) Comparability
of cohorts on the basis of the design or analysis, 6) Assessment of
outcome, 7) Was follow-up long enough for outcomes to occur, and 8)
Adequacy of the follow up of cohort studies. In addition, the following
items were used for case-control studies: 1) Is the case definition ade-
quate, 2) Representativeness of the cases, 3) Selection of Controls, 4)
Definition of Controls, 5) Comparability of cases and controls on the
basis of the design or analysis, 6) Ascertainment of exposure, 7) the
same method of ascertainment for cases and controls, 8) Non-Response
rate.

475

3. Data analysis
3.1. Heterogeneity and publication bias

Chi-square test was applied at a significance level of 10% to assess
heterogeneity in the results of the studies. Tau”? was used to investigate
heterogeneity between the results of studies. Finally, heterogeneity was
quantitatively reported using I2 statistics.'® Publication bias was as-
sessed using the funnel plot visually and Egger test.?*>!

3.2. Measure of association

A meta-analysis was performed to obtain the pooled measure of
association. The pooled odds ratio (OR) and relative risk (RR) were
calculated separately with 95% confidence intervals (CI). A random
effects model was applied to report the pooled results. The Stata 11
(Stata Corp, College Station, TX, USA) was used for data analysis.
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Study %
ID ES (95% Cl) Weight
T
Adjusted OR i
Xie (2011) ——— 1.82 (1.04, 3.17) 293
Kamranpur (2012) B m— 253 (0.93, 6.88) 1.28
Patel (2005) —_— 1.06 (0.66, 1.70) 3.50
Patel (2005) —_— 1.17 (0.77,1.79) 3.89
Raisanen (2013) - 1.32 (1.06, 1.43) 6.36
Sadat (2014) —— 0.81(0.46, 1.41) 291
Dolatian (2007) + 2.00 (1.20, 3.90) 274
Alharbi (2014) — 0.96 (0.56, 1.64) 3.05
Adams (2011) - 0.96 (0.79, 1.16) 6.00
Adams (2011) - 1.13(0.97, 1.32) 6.32
Blom (2010) —_— 0.99 (0.56, 1.75) 285
Blom (2010) —— 1.53 (1.02, 2.31) 4.00
Petrosyan (2011) b 0.59 (0.21, 1.65) 1.22
Chaaya (2002) —— ' 0.14 (0.03, 0.56) 0.66
Sword (2011) —_— 1.06 (0.61, 1.85) 294
Houston (2015) € & 1.13(0.01, 2.26) 021
Subtotal (I-squared = 48.0%, p = 0.017) 1.15(1.00, 1.34) 50.86
[}
) 1
Crude OR f
Sylven (2017) —_—— 1.10 (0.50, 2.40) 1.86
Yang (2011) —— 1.48 (1.07, 2.03) 479
Iwata (2015) —— 0.80 (0.35, 1.84) 1.71
Iwata (2015) '—0— 2.87 (1.47,5.60) 233
Adewuya (2005) 1.47 (0.31, 6.99) 0.59
Adewuya (2005) - —— 3.85(1.72,7.48) 205
Astbury (1994) —— 1.88 (1.22, 2.86) 3.86
Lara (2016) —— 1.19 (0.55, 2.54) 1.93
Najafian (2015) l-l—.— 2.22(0.99, 4.95) 1.80
Najafian (2015) | —— 4.34 (2.05,9.18) 1.99
Zanardo (2017) —— 1.52 (1.10, 2.24) 447
Malik (2015) | ——— 5.52 (2.38, 12.76) 1.68
McCoy (2006) —_—— 1.81(0.94, 3.48) 240
Weisman (2010) - 1.25(0.97, 1.61) 543
Cirik (2016) —— 1.11 (0.38, 3.30) 1.12
Cirik (2016) e o 1.39 (0.57, 3.42) 1.52
Edwards (1994) —_—— 1.08 (0.52, 2.24) 207
Hiltune (2004) ——— 1.37 (0.29, 6.52) 0.59
Hiltune (2004) < I 0.70 (0.06, 7.74) 0.26
Josefsson (2002) —_—— 1.66 (0.64, 4.31) 1.38
Josefsson (2002) —— 1.24 (0.58, 2.61) 1.98
Forman (2000) —— 1.10(0.70, 1.90) 3.31
Subtotal (I-squared =43.9%, p = 0.015) o 1.63 (1.36, 1.97) 49.14
A [}
Overall (I-squared = 54.1%, p = 0.000) ¢ 1.36 (1.20, 1.55) 100.00
NOTE: Weights are from random effects analysis :
| |
.01 1 100

Fig. 3. Forest plot for the association of postpartum depression and cesarean section based on the crude and adjusted OR.

4. Results
4.1. Description of included studies

In this systematic review, we retrieved 989 cohort and case-control
studies, including 905 studies from electronic databases and 84 studies
from the list of sources. Of 989 studies, 280 were duplicates, 613 ir-
relevances to the aim of the study, 55 did not meet the inclusion cri-
teria, and nine lacked the information required to estimate the in-
dicators. Finally, 32 studies (25 cohort studies and 7 case-control
studies) remained for meta-analysis [Fig. 1].%10-15"'7"22-45 The in-
cluded studies involved 1710494 participants. The characteristics of the
selected studies are presented in Table 1.

476

4.2. Heterogeneity test

There was heterogeneity among the results of included studies. The
I? was 57.1% for studies that reported an odds ratio (OR) and 78.7% for
studies that reported a relative risk (RR). In order to reduce hetero-
geneity and achieve greater convergence, we performed subgroup
analysis based on the type of study, type of CS (elective CS/emergency
CS), type of reported indicator (adjusted/crude), method of outcome
recognition (self-report/questionnaire), tools used to diagnose depres-
sion, and the quality of studies.
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Study %
ID ES (95% Cl) Weight
T
Elective Cesarean -
Xie (2011) e 1.82 (1.04, 3.17) 2.93
Kamranpur (2012) ————— 253 (0.93, 6.88) 1.28
Patel (2005) — 1.06 (0.66, 1.70) 3.50
Raisanen (2013) - 1.32(1.06, 1.43) 6.36
Sadat (2014) —— 0.81 (0.46, 1.41) 291
Dolatian (2007) —— 2.00 (1.20, 3.90) 274
Alharbi (2014) —_—— 0.96 (0.56, 1.64) 3.05
Adams (2011) - 0.96 (0.79, 1.16) 6.00
Blom (2010) —— 0.99 (0.56, 1.75) 2.85
Petrosyan (2011) —ﬁ—[—l 0.59 (0.21, 1.65) 1.22
Chaaya (2002) ————— 0.14 (0.03, 0.56) 0.66
Sword (2011) e 1.06 (0.61, 1.85) 294
Houston (2015) € & 1.13 (0.01, 2.26) 0.21
Sylven (2017) —_—— 1.10 (0.50, 2.40) 1.86
Yang (2011) —— 1.48 (1.07, 2.03) 479
Iwata (2015) — 0.80 (0.35, 1.84) 1.71
Adewuya (2005) —I—O_ 1.47 (0.31, 6.99) 0.59
Astbury (1994) —_— 1.88 (1.22, 2.86) 3.86
Lara (2016) ——— 1.19 (0.55, 2.54) 1.93
Najafian (2015) — e 2.22 (0.99, 4.95) 1.80
Zanardo (2017) —— 1.52 (1.10, 2.24) 447
Malik (2015) —_—— 5.52 (2.38, 12.76) 1.68
McCoy (2006) —— 1.81(0.94, 3.48) 240
Weisman (2010) - 1.25 (0.97, 1.61) 5.43
Cirik (2016) —— 1.11 (0.38, 3.30) 1.12
Edwards (1994) —_—— 1.08 (0.52, 2.24) 207
Hiltune (2004) + 1.37 (0.29, 6.52) 0.59
Josefsson (2002) ————— 1.66 (0.64, 4.31) 1.38
Subtotal (I-squared = 48.0%, p = 0.003) Q 1.29 (1.12, 1.49) 72.34
. 1
Emergency Cesarean
Patel (2005) —— 1.17 (0.77, 1.79) 3.89
Adams (2011) - 1.13 (0.97, 1.32) 6.32
Blom (2010) —_—— 1.53 (1.02, 2.31) 4.00
Iwata (2015) I_._ 2.87 (1.47, 5.60) 233
Adewuya (2005) | —— 3.85(1.72,7.48) 2.05
Najafian (2015) | —— 4.34 (2.05,9.18) 1.99
Cirik (2016) ——— 1.39 (0.57, 3.42) 1.62
Hiltune (2004) < 0.70 (0.06, 7.74) 0.26
Josefsson (2002) —— 1.24 (0.58, 2.61) 1.98
Forman (2000) —_—— 1.10 (0.70, 1.90) 3.31
Subtotal (I-squared = 68.4%, p = 0.001) o 1.63 (1.21,2.21) 27.66
. 1
Overall (I-squared = 54.1%, p = 0.000) ¢ 1.36 (1.20, 1.55) 100.00
NOTE: Weights are from random effects analysis :
I I

.01

100

Fig. 4. Forest plot of the pooled odds ratio for the association of postpartum depression and cesarean section based on the type of cesarean.

Table 2

Subgroup analysis for the relationship between postpartum depression and
cesarean section, based on the type of the used questionnaire and quality of the

included studies.

Variable OR 95% CI 12 (%) p-value*
Used questionnaire
Edinburgh Postnatal Depression Scale 1.46 1.21,1.76 54.7 < 0.001
Other questionnaires 1.19 1.07,1.32 228 < 0.24
Quality of studies
High 1.40 1.21,1.61 56.1 < 0.001
Low 1.23 .90, 1.67 51.5 < 0.16

*p-value for heterogeneity test.

477

4.3. Publication bias

The results of statistical tests for both OR (Begg: p = 0.642, Egger:
p = 0.182) and RR (Begg: p = 0.497, Egger: p = 0.408) indicated a
lack of publication bias. In addition, in the funnel plot, the results of
studies scattered nearly symmetrically on both sides of the null lines
[Fig. 2].

4.4. Measures of association
The adjusted pooled OR was 1.15 (95% CI: 1.00, 1.34) and the

crude pooled OR ratio was 1.36 (95% CI: 1.20, 1.55), for CS [Fig. 3].
The overall odds ratio based on the type of CS was 1.29 (95% CI: 1.12,
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Study %
D ES (95% Cl) Weight
T
Cohort .
Xie (2011) —— 1.82(1.04, 3.17) 293
Kamranpur (2012) —————— 253 (0.93, 6.88) 1.28
Patel (2005) —— 1.06 (0.66, 1.70) 3.50
Patel (2005) — 1.17 (0.77, 1.79) 3.89
Sadat (2014) —_—— 0.81(0.46, 1.41) 291
Dolatian (2007) —_—— 2.00 (1.20, 3.90) 274
Adams (2011) - 0.96 (0.79, 1.16) 6.00
Adams (2011) - 1.13(0.97, 1.32) 6.32
Blom (2010) —_—— 0.99 (0.56, 1.75) 2.85
Blom (2010) — 1.563 (1.02, 2.31) 4.00
Chaaya (2002) —_—— 0.14 (0.03, 0.56) 0.66
Sword (2011) —_—— 1.06 (0.61, 1.85) 2.94
Houston (2015) € * 1.13 (0.01, 2.26) 0.21
Sylven (2017) ——— 1.10(0.50, 2.40) 1.86
Iwata (2015) ——i— 0.80 (0.35, 1.84) 1.71
Iwata (2015) | —— 2.87 (1.47, 5.60) 2.33
Lara (2016) —— 1.19 (0.55, 2.54) 1.93
Najafian (2015) I—:—O— 2.22(0.99, 4.95) 1.80
Najafian (2015) —_—— 4.34(2.05,9.18) 1.99
Zanardo (2017) —— 1.62(1.10, 2.24) 4.47
Malik (2015) i —— 5.52(2.38, 12.76) 1.68
McCoy (2006) ——— 1.81(0.94, 3.48) 2.40
Weisman (2010) - 1.25(0.97, 1.61) 5.43
Cirik (2016) —— 1.11 (0.38, 3.30) 1.12
Cirik (2016) —_——— 1.39 (0.57, 3.42) 152
Edwards (1994) —— 1.08 (0.52, 2.24) 2.07
Hiltune (2004) _]—0_ 1.37(0.29, 6.52) 0.59
Hiltune (2004) —— 0.70 (0.06, 7.74) 0.26
Forman (2000) e 1.10 (0.70, 1.90) 3.31
Subtotal (I-squared = 55.4%, p = 0.000) Q 1.34 (1.15, 1.56) 74.72
| S
Case-control
Raisanen (2013) - 1.32 (1.06, 1.43) 6.36
Alharbi (2014) —— 0.96 (0.56, 1.64) 3.056
Petrosyan (2011) —_—— 0.59 (0.21, 1.65) 1.22
Yang (2011) —— 1.48 (1.07, 2.03) 4.79
Adewuya (2005) ——— 1.47 (0.31, 6.99) 0.59
Adewuya (2005) —— 3.85 (1.72, 7.48) 2.05
Astbury (1994) — 1.88 (1.22, 2.86) 3.86
Josefsson (2002) ——— 1.66 (0.64, 4.31) 1.38
Josefsson (2002) —— 1.24 (0.58, 2.61) 1.98
Subtotal (I-squared = 45.3%, p = 0.067) L > 1.45 (1.15, 1.83) 25.28
A |
Overall (I-squared = 54.1%, p = 0.000) o 1.36 (1.20, 1.55) 100.00
NOTE: Weights are from random effects analysis :
I |
.01 1 100

Fig. 5. Forest plot of the pooled odds ratio for the association of postpartum depression and cesarean section based on the type of study design.

1.49) and 1.36 (95% CI: 1.20, 1.55) for the elective CS and emergency
CS respectively [Fig. 4]. Moreover, the pooled relative risk (RR) was
1.22 (95% CI: 0.94, 1.58) for CS.

In addition, we performed a subgroup analysis based on the type of
tools applied to diagnose depression and the quality of the included
studies. The pooled odds ratio for studies using Edinburgh Postnatal
Depression Scale and other tools was 1.46 (95% CL: 1.21, 1.76;
> = 54.7%) and 1.19 (95% CIL: 1.07, 1.32; I> = 22.8%), respectively
(Table 2). The pooled odds ratio based on the type of study was 1.34
(95.1% CI: 1.15, 1.56) and 1.45 (95% CI: 1.15, 1.83) for cohort and
case-control studies respectively [Fig. 5].

5. Discussion

We found an association between CS and PPD. This association was
observed in the meta-analysis of both case-control and cohort studies.
CS is associated with some biological changes in the mother's body,
including a decrease in the level of prolactin and an increase in the level
of interleukin-6."® These changes sever risk factors for PPD."” In addi-
tion, the CS is a risk factor for hemorrhage that increases the probability
of PPD.*® Moreover, CS increases the risk of infant mortality*’; there-
fore, this factor might increase the risk of PPD and explain our results.

Failure in breastfeeding®® and postpartum bleeding®' are two rea-
sons for maternal complications after delivery, which may also affect
PPD after. In this regard, our results are in line with the findings of
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other studies.*”

Moreover, the results of our analysis showed that mothers who had
an emergency CS had a higher risk of PPD than those who had an
elective CS. Among factors affecting the choice of CS are social support,
high household income, mother's education, father's education, and
occupation.”® On the other hand, low socioeconomic status is a risk
factor for PPD.>® Therefore, it is likely that mothers who have an
emergency CS have a lower socioeconomic status than those who un-
dergo selective surgery and are more prone to PPD. This relationship
was also confirmed in a study conducted in the Netherlands in which
the odds ratio of PPD was higher mothers with CS (OR = 1.53).'%
However, a study in Taiwan reported the opposite; in this study, the
odds ratio of depression was higher in mothers that received elective CS
(OR = 1.48) than mothers who underwent emergency CS.'!

Our results indicated CS is a risk factor for PPD; however, other
justification might be as follow: women with a tendency of depression
may be generally anxious about delivery. Nowadays high request of CS
is a major problem. However, the high rate of CS is not limited to the CS
on request; women with some background tendencies may more fre-
quently choose CS. Thus, not the CS itself but the temper/physiological
background that leads to CS may also be associated with depression on
some pregnant women.

The strengths of this study were the appropriate number of studies
included in the final analysis, especially cohort studies, reporting ad-
justed and crude indicators separately, presenting the relationship be-
tween the type of CS and PPD separately, and analyzing studies based
on their quality.

There are some limitations for this systematic review and meta-
analysis. Firstly, 25% of the included studies had low quality; this issue
may increase the risk of information bias. Secondary, the use of dif-
ferent tools for the diagnosis of PPD in the included studies so the
pooled measure of association may increase the risk of information bias.
However, we categorized studies based on the used tool for diagnosis of
depression, 32 studies have been used Edinburgh Postnatal Depression
Scale and 10 studies have been used the Patient Health Questionnaire
(PHQ-9), the Beck Depression Inventory (BDI), and the Bromley
Postnatal Depression Scale (BPDS). In the latter group because of the
low number of studies, we could not conduct subgroup analysis. The
third limitation was related to the type of reported measure of asso-
ciation, 18 studies reported the crude measure of association, so the
confounding variables in these studies may affect the association of CS
and PPD.

6. Conclusion
Based on the results of this meta-analysis, it seems CS is a risk factor
for PPD. Therefore, it is recommended that decision-makers in the

health system pay more attention to the CS and design long-term plans
to reduce the rate of unnecessary CSs.
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