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Abstract
Background: Post-traumatic stress disorder (PTSD) affects approximately 3% of 
women in the postnatal period, but less is known about risk factors for PTSD than 
other postnatal mental illnesses. This review aimed to analyze the literature on 
the impact of mode of birth on postnatal PTSD.
Methods: Searches were undertaken of CINAHL, the Cochrane Library, 
MEDLINE, PsycINFO, and Scopus for studies investigating the link between 
mode of birth and postnatal PTSD in high-resource countries from January 1990 
to February 2021. Quantitative and qualitative data were collected and synthe-
sized. Meta-analysis was performed with four of the studies, and the rest were 
analyzed narratively.
Results: Twelve quantitative studies, presenting data on 5567 women, and two 
qualitative studies, with 92 women, were included in the review. Most stud-
ies found a significant relationship between mode of birth and maternal PTSD 
symptoms. Meta-analysis found cesarean birth was more closely associated with 
PTSD than vaginal delivery (VD) (P = 0.005), emergency cesarean birth (EmCB) 
more than elective cesarean birth (ElCB) (P < 0.001), instrumental vaginal deliv-
ery (IVD) more than spontaneous vaginal delivery (SVD) (P < 0.001), and EmCB 
more than SVD (P < 0.001). Women who developed PTSD after EmCB felt less 
in control and less supported than those who did not develop it after the same 
procedure. Request for repeat ElCB appeared more common among women with 
pre-existing postnatal PTSD, but this may subsequently leave them feeling dis-
satisfied and their fears of childbirth unresolved.
Conclusions: Modes of birth involving emergency intervention may be risk fac-
tors for the development of postnatal PTSD. Ensuring that women feel supported 
and in control during emergency obstetric interventions may mediate against 
this risk.
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1   |   INTRODUCTION

Post-traumatic stress disorder (PTSD) is a psychiatric con-
dition whereby individuals suffer flashbacks, anxiety, and 
avoidance after exposure to a traumatic event. Given that 
childbirth is usually a positive and life-affirming event, 
only recently did the scientific community begin to rec-
ognize that giving birth could be deeply traumatic for 
some women. Postnatal PTSD is, thus, one of the lesser-
researched perinatal mood and anxiety disorders (PMAD). 
In 1997, the phenomenon was recognized widely enough 
that the first large-scale study was carried out by a group in 
Sweden.1 They found that 1.6% of postnatal women studied 
showed symptoms of PTSD. A recent meta-analysis found 
the prevalence of postnatal PTSD to be higher at 4.0% in 
the community, and 18.9% in at-risk populations.2 Risk 
factors for postnatal PTSD include nulliparity, increased 
anxiety, feeling out of control, and lack of social support.1,3 
Research suggests that mode of birth is also a risk factor, 
particularly cesarean birth (CB).4,5 This finding aligns with 
research on other PMADs, which suggests that both post-
natal depression and anxiety are more common after CB.6,7

In recent years, cesarean births have become much 
more common and, in some countries, for example, Brazil, 
a planned CB is the most common mode of birth in private 
health care settings.8 In low resource countries, such as 
those in sub-Saharan Africa, the increase in the number 
of CBs performed in recent years reflects higher numbers 
of trained health care professionals available to perform 
the procedure in life-threatening cases9; this is a posi-
tive shift that could help to reduce maternal and infant 
mortality and morbidity. However, in some low resource 
countries, as with the Dominican Republic (which has the 
highest CB rate in the world at 58.9%),8 most CBs are per-
formed with no medical indication. The WHO estimates 
that when the CB rate increases above 15%, there is no 
further improvement to maternal and neonatal mortality 
rate, and adverse outcomes start to increase.10

Given the global increase in the rate of CB,9 an asso-
ciation between this mode of birth and postnatal PTSD 
could have wide implications. This review aimed to in-
vestigate whether postnatal PTSD is more common after 
CB or other modes of birth, to raise awareness of the 
risks of developing PTSD, and to encourage better recog-
nition and treatment of the condition. Previous research 
has explored a relationship between CB and PTSD,11 and 
the psychosocial implications of emergency cesarean in 

particular.12 This mixed-methods systematic review and 
meta-analysis is the first to compare the impact of differ-
ent modes of birth on maternal postnatal PTSD. For the 
purpose of this review, modes of birth were categorized as 
elective cesarean birth (ElCB), emergency cesarean birth 
(EmCB), spontaneous vaginal delivery (SVD), and instru-
mental vaginal delivery (IVD). IVD was classified as the 
use of forceps and/or vacuum extraction (ventouse).13

PRIMARY REVIEW QUESTIONS:

•	 Are women who have a CB more likely to experience 
PTSD postnatally than women who have a VD?

•	 What are the views of women who have postnatal PTSD 
on the impact of birth mode on their PTSD?

•	 What are the views of those who support women (i.e., 
family, peer support groups, and health care profession-
als) on the impact of birth mode on development of 
PTSD?
SECONDARY REVIEW QUESTIONS:

•	 Is an EmCB more likely to trigger symptoms and signs 
of PTSD than an ElCB?

•	 Is an IVD more likely to trigger symptoms and signs of 
PTSD than an SVD?

•	 Does a previous history of postnatal PTSD impact a 
woman's decision making about her mode of birth in 
subsequent pregnancies?

•	 How do individuals who have PTSD perceive the impact 
of social/peer support on their mental health outcomes?

2   |   METHOD

2.1  |  Eligibility criteria

This project included quantitative and qualitative studies 
to provide a holistic review of the literature. Studies from 
1990 onwards were included, as research on postnatal 
PTSD commenced in this decade.1 Our review included 
studies, which explored PTSD in women who gave birth by 
different modes of birth as described in the introduction.

For quantitative research, studies of women who had 
given birth within 6 months before recruitment to a live, 
term, singleton infant in high resource countries were 
included.14 Qualitative studies were included if partici-
pants were individuals in the postnatal period who met 
the above criteria, or people who supported them. This 
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category included partners, friends, family, peers, and 
health care professionals.

2.2  |  Search strategy

The review protocol was registered on the PROSPERO 
International Prospective Register of Systematic Reviews 
(CRD42018089132).15 Searches were conducted in 
CINAHL, the Cochrane Library, MEDLINE, PsycINFO, 
and Scopus on March 20, 2018, and update searches were 
performed on October 25, 2019, and February 11, 2021. 
Two searches were run in each database: one quantitative 
and one qualitative. Reference searching was performed 
in relevant reviews identified by the searches. Full search 
strategies are detailed in Appendices S1 and S2.

2.3  |  Study selection and data extraction

Abstract screening was undertaken followed by full-text 
assessment by JC and Y-SC. Papers that met eligibility cri-
teria were included. When a paper did not explicitly state 
these criteria, authors were contacted via email

A data extraction form was created for quantitative and 
qualitative studies. From quantitative studies, the data ex-
tracted included incidence of postnatal PTSD for women 
who underwent different modes of birth in the form of 
odds ratios comparing the mode of birth studied with SVD 
where possible. For qualitative studies, key findings (i.e., 
themes) were extracted.

2.4  |  Quality appraisal

Quality was assessed independently by JC and Y-SC using 
the Newcastle-Ottawa scale (NOS)16 for quantitative cohort 
studies, the Centre for Evidence Based Medicine (CEBM) 
Critical Appraisal Checklist17 for cross-sectional studies, 
and the Critical Appraisal Skills Programme (CASP) tool18 
for qualitative studies. Any disagreements between the 
two reviewers were resolved through discussion.

2.5  |  Outcome measures

2.5.1  |  Primary outcomes

The primary outcome of interest was PTSD status in 
the six-month period after birth. The diagnosis of PTSD 
should have been based on DSM criteria, using the Impact 
of Event Scale (IES) or another validated scale used by 
study authors. Data on symptoms of PTSD, which did 

not meet full criteria for a diagnosis of PTSD, were also 
included, as not all study participants had undergone a 
full diagnostic interview. Qualitative data were included 
which described the attitudes toward and experiences of 
different modes of birth by individuals who developed 
postnatal PTSD and those who supported them.

2.5.2  |  Secondary outcomes

Secondary outcomes included the impact of a history of 
postnatal PTSD on subsequent birth-planning. Research 
indicates that individuals who experience a traumatic 
birth are more likely to request an elective cesarean,19 so 
studies investigating this relationship were also evaluated. 
We also evaluated how individuals with postnatal PTSD 
perceived the impact of social support on their mental 
health outcomes as a secondary outcome.

2.6  |  Data analysis

The data from the quantitative studies were assessed for suit-
ability in a meta-analysis. Studies were included if they re-
ported sample size, mean PTSD score, and standard deviation 
at a relevant follow-up point. Meta-analyses were conducted 
to explore the effect of mode of birth on the score of PTSD 
symptoms. Because of the range of scales used, it was neces-
sary to convert each to standardized mean difference (SMD) 
using Hedge's g20 as implemented in the Stata network suite 
of commands.21 When the reporting of subgroups differed, 
pooling was performed in line with recommendations from 
the Cochrane handbook.22 Results were interpreted using 
Cohen's guidelines for interpretation of SMD magnitude23; 
0.2 is considered a small difference, 0.5 a medium differ-
ence, and 0.8 a large difference. Fixed-effects models were 
used given the limitations of using random-effects models 
with small numbers of studies.24,25 Estimates were produced 
from both meta-analyses (considering only studies with di-
rectly relevant data) and network meta-analyses (including 
information from indirect comparisons when estimating 
the effect of interest). Heterogeneity was assessed through a 
comparison of the study characteristics. I2 could not be cal-
culated. Qualitative and quantitative studies not suitable for 
statistical analysis were reported narratively.

3   |   RESULTS

3.1  |  Search results

A systematic search on March 20, 2018 retrieved 602 
quantitative studies from the five databases and an 
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additional seven studies from reference searching of ap-
propriate reviews identified by the search (Figure  1). 
After duplicates were removed, 431 records remained for 
abstract screening. Of these, full-text screening was car-
ried out on 68, after which 11 quantitative studies were 
included. An updated search on October 25, 2019, re-
trieved one additional relevant quantitative study, and the 
updated search on February 11, 2021, retrieved no more 
studies. A qualitative search on March 20, 2018, retrieved 
73 studies from the five databases. Seventeen qualitative 
studies were found in the quantitative search process and 
added to the qualitative group (Figure 2). After duplicates 
were removed, 70 records remained for abstract screen-
ing. Full-text analysis was performed on seven studies, of 
which two met the inclusion criteria. Updated searches on 
October 25, 2019, and February 11, 2021, retrieved no new 
qualitative studies.

3.2  |  Study characteristics

The 12 quantitative studies were all observational: 10 were 
cohort and two were cross-sectional (Table 1).26,27 Both 
qualitative studies presented findings from interviews 
(Table 2). In the quantitative group, sample sizes ranged 
from 42 to 1842, with a total of 5567 women. Sample sizes 
in the qualitative studies were much smaller, ranging from 
eight to 84, totaling 92 participants. Three quantitative 

studies were conducted in Canada, two in England, two in 
Israel, two in Sweden, one in Australia, one in Germany, 
and one in the United States. The two qualitative studies 
were both from Sweden. Recruitment of participants for 
the studies was mostly through community midwifery 
services or hospital maternity wards, but one recruited 
participants through the Internet and via maternity ser-
vices27; one recruited specialist midwives from clinics car-
ing for women with postnatal PTSD.28

While the qualitative studies used semi-structured 
interviews, the quantitative studies all used diagnostic 
tools to examine the prevalence of PTSD among partici-
pants. Several diagnostic tools were used, with the most 
commonly used scales being the Post-traumatic Stress 
Diagnostic Scale29 (used in three studies27,30,31) and the 
Impact of Event Scale32 (also used in three studies).33–35

3.3  |  Quality assessment

The quality of the quantitative cohort studies was assessed 
using the NOS,16 which found that all 10 of the cohort stud-
ies had a medium risk of bias. The cross-sectional studies 
were assessed using the CEBM checklist.17 One scored 
six out of a possible 12 desirable answers,26 and the other 
scored five,27 indicating the studies may not be of high 
quality. The qualitative studies were assessed using the 
relevant CASP checklist.18 Both achieved a score of at least 

F I G U R E  1   Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of systematic search for 
quantitative studies

Search updated 25th

October 2019 (n = 1) 

Records iden�fied through 
database searching (n = 602) 

Records a�er duplicates removed 
(n = 431) 

Records screened 
(n = 431) 

Records excluded  
(n = 363) 

Full-text ar�cles excluded, with reasons 
(n = 57) 

Combined CS and IVD in one category 
(n = 6) 
Conference abstract (n = 1) 
Follow-up longer than 6 months (n = 1) 
Full text unavailable (n = 2) 
Not all live singleton term births (n=5) 
Not high-income countries (n = 9) 
Not relevant to ques�on (n = 24) 
Reviews (n = 9) 

Records iden�fied through 
reference searching (n = 7) 

Quan�ta�ve studies 
included in review  

(n = 12) 

Full-text ar�cles assessed 
for eligibility (n = 68)  

Search updated 11th

February 2021 (n = 0) 
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8 out of 10, suggesting the studies were of good quality. 
Full quality assessments can be seen in Appendices S6-S8.

3.4  |  Description of findings

3.4.1  |  Mode of birth and PTSD

Because of variation in study methodology and out-
come measures, it was not possible to perform meta-
analyses across all studies for all the review questions. 
Categorization of mode of birth varied considerably and 
tended to be a secondary outcome in studies. Rather than 
reporting individual statistics, many studies simply per-
formed an analysis of variance for all modes of birth.

For this reason, the only comparison possible across 
all studies was whether mode of birth was significantly 
associated with symptoms of PTSD. Overall, eight of the 
studies found significant variance in symptoms of PTSD 
across the modes of birth they investigated.26,27,33,35–39 The 
remaining four studies did not find a significant associa-
tion between mode of birth and PTSD.30,31,34,40

3.4.2  |  Cesarean versus vaginal delivery

Meta-analysis of three studies26,35,39 showed that women 
who experienced a CB had a higher PTSD symptom score 

than women who had a VD (Figure 3). This difference (ef-
fect size  =  0.17; 95% confidence interval  =  [0.05, 0.28]) 
was below that of the threshold to be considered small; 
however, it was statistically significant at the 0.05 thresh-
old (P = 0.005). This may be a smaller effect size (ES) than 
expected, because this analysis pooled SVD and IVD, as 
well as ElCB and EmCB. Both poolings likely contain dis-
tinct groups which may have varying effects on PTSD.

3.4.3  |  Emergency cesarean

Emergency cesarean birth is considered to be the most 
traumatic mode of birth, because of the stress associated 
with needing emergency surgery, often when a woman is 
in established labor.1,41,42 Six of the studies in the quan-
titative search found that EmCB was associated with an 
increased frequency of PTSD symptoms.26,27,33,35–37

Meta-analysis of three studies26,27,35 comparing EmCB 
to SVD suggested a medium difference (ES  =  0.64; 95% 
CI = [0.48, 0.80]) of PTSD symptoms between these groups 
(Appendix S3) and was consistent with the network meta-
analyses (NMA) results (ES = 0.62; 95% CI = [0.47, 0.77]). 
EmCB was significantly worse, with the difference being 
the largest observed of any comparisons in this paper 
(P < 0.001).

Three studies26,35,36 found a significant difference in 
PTSD symptoms when comparing EmCB and ElCB, and 

F I G U R E  2   Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of systematic search for 
qualitative studies

Search updated 25th

October 2019 (n = 0) 

Records iden�fied through 
database searching (n = 73) 

Records a�er duplicates removed 
(n = 70) 

Records screened  
(n = 70) 

Records excluded  
(n = 63) 

Full-text ar�cles excluded, with reasons 
(n = 5) 

Follow-up > 6 months (n = 1) 
Full text unavailable (n = 1) 
Included pre-term births (n = 1) 
Not relevant to review ques�ons (n = 2)

Records iden�fied from 
quan�ta�ve search (n = 17) 

Qualita�ve studies 
included in review  

(n = 2) 

Full-text ar�cles assessed 
for eligibility (n = 7)  

Search updated 11th

February 2021 (n = 0) 
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another three found a difference that was not signifi-
cant.33,37,39 A meta-analysis of three studies26,35,39 showed 
a small-to-medium difference between EmCB and ElCB 
(ES  =  0.36; 95% CI  =  [0.19, 0.54]) (Appendix  S4), con-
sistent with the NMA (ES = 0.40; 95% CI = [0.23, 0.57]). 
EmCB was associated with a higher score of PTSD symp-
toms—a statistically significant difference (P < 0.001).

With respect to the qualitative studies, Tham et al. 
interviewed 84 women who had an EmCB, 42 of whom 
went on to develop symptoms of PTSD.43 They found that 
women who developed PTSD symptoms after an EmCB 
were more likely to feel unsupported by staff and not feel 
involved in the decision to proceed to a cesarean relative 
to those who did not develop PTSD.

3.4.4  |  Elective cesarean

Three of the quantitative studies that compared ElCB and 
EmCB found a significantly lower level of PTSD symptoms 
in the former.26,35,36 Nyberg et al. found that the special-
ist midwives they interviewed did not consider an elec-
tive cesarean to be a desirable mode of birth for women 
with PTSD from previous traumatic births, as those who 
proceeded with an ElCB in subsequent pregnancies often 
felt dissatisfied with their experience.28 The midwives be-
lieved that avoiding a vaginal birth for a subsequent de-
livery could leave women's fears of childbirth unresolved.

3.4.5  |  Instrumental vaginal delivery

A meta-analysis of two studies26,35 found that IVD was as-
sociated with a higher PTSD score than SVD (ES = 0.38; 
95% CI  =  [0.18, 0.59]) (Appendix  S5), again consistent 
with the NMA (ES  =  0.49; 95% CI  =  [0.29, 0.69]). This 

small-to-medium difference was highly statistically sig-
nificant (P < 0.001).

Two studies subdivided instrumental vaginal deliv-
eries into forceps and vacuum extraction deliveries.34,37 
One found statistically significant associations with PTSD 
symptoms for both forceps and vacuum extraction deliv-
eries (β = 0.173 P = 0.0001; β = 0.135 P = 0.003, respec-
tively).37 By contrast, the other did not find a significant 
relationship between PTSD symptoms and mode of de-
livery (Kruskal–Wallis, H (3)  =  2.39, P  =  0.5); however, 
the small study size meant it was unlikely any association 
would be detected if present.34

Five of the other studies combined instrumental vag-
inal births into one variable. Furuta et al. found PTSD 
symptoms were more common with IVD than SVD.33 
Dekel et al. found greater PTSD symptoms in IVD than 
in SVD and their separate category of natural VD (with-
out anesthesia).26 Ryding et al. did not directly compare 
IVD and SVD, but found no significant difference between 
PTSD symptoms in those who had IVD and those who 
had EmCB, which they found to be more closely associ-
ated with PTSD than both ElCB and SVD.35 Cohen et al. 
found no significant differences between IVD, SVD and 
CB,40 Polachek et al. did not find an association with any 
mode of birth and PTSD,31 and Vossbeck-Elsebusch et al. 
found no statistically significant association between IVD 
and PTSD.27

4   |   DISCUSSION

4.1  |  Main findings

Although the studies identified by the quantitative search 
provided varied results, eight out of the 12 studies found 
that mode of birth was significantly associated with the 
development of symptoms of PTSD postnatally. Meta-
analysis showed that PTSD symptoms were more severe 
in women who had CBs compared to those who had VDs 
(P  =  0.005). Symptoms were also significantly worse in 
women who had EmCB than in those who had either 
SVD (P < 0.001) or ElCB (P < 0.001). The significant dif-
ference between EmCB and ElCB may have confounded 
the first analysis, which pooled these two cesarean groups. 
Women who had cesarean births worried more about the 
safety of their baby and felt less satisfied overall with their 
birthing experiences,44,45 a finding that aligns with the lit-
erature indicating that women may perceive CB as more 
traumatic than VD.4,5

Each of the midwives interviewed by Nyberg et al. re-
ported being asked by women with postnatal PTSD for 
an ElCB in a subsequent pregnancy but did not believe 
that this was the optimum mode of birth for this group of 

F I G U R E  3   Meta-Analysis of CS vs VD 
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women.28 The other qualitative study included compared 
the experiences of women who did and did not develop 
symptoms of PTSD after an EmCB.43 Women who did 
not develop PTSD felt more supported by staff and more 
involved with the decision to proceed to a cesarean. This 
study suggests that although EmCB may be associated 
with an increased likelihood of postnatal PTSD, compas-
sionate care and ensuring that women are involved in de-
cision making can mediate against this effect. Research 
into parents' experiences showed that feeling listened to 
by health care professionals is a key component of a posi-
tive childbirth,46 reinforcing that the actions of health care 
professionals can improve outcomes for mental health 
postpartum.

As health care professionals closely involved with 
women pre-, peri-, and postpartum, midwives are in a 
unique position to help mitigate the risk of postnatal 
PTSD and other PMAD.47 One possible application of this 
is through midwifery-led debriefing after traumatic birth; 
however, despite several randomized-controlled trials re-
porting that women appreciate these debriefing sessions, 
a 2015 Cochrane review did not find high-quality studies 
to support this, and concluded that more randomized-
controlled trials were needed.48

The impact of inadequate support from staff during 
labor and birth on women with PTSD supports the find-
ings of Nyberg et al. This study reported that many women 
with postnatal PTSD told specialist midwives that they be-
lieved a lack of support and control during their birth had 
resulted in their PTSD.28 The issue of feeling in control 
during labor was identified by another Dutch study, which 
found that women who had a previous traumatic child-
birth were more likely to have a positive experience in a 
subsequent birth if they felt in control during their birth.49

No studies were found that evaluated the role of sup-
port from partners, families, and peers as a potential mit-
igating factor against PTSD. This is an important avenue 
for future research.

4.2  |  Strengths and limitations

This is the first systematic review and meta-analysis to 
combine information from small- and medium-sized 
studies and present synthesized findings on the associa-
tion between birth mode and maternal postnatal PTSD. 
However, there are several limitations. Not all studies 
included women with clinically diagnosed PTSD, and 
instead measured PTSD symptoms. There were also is-
sues with the inclusion criterion of “live, term, singleton 
births.” Six of the included studies did not specify this 
within their papers, and only three replied to the authors 

of this review confirming that their paper met this crite-
rion. This left three studies included on a benefit of the 
doubt basis.27,31,34 Another potential limitation was with 
the varying classifications of modes of birth by the differ-
ent studies, which meant meta-analysis was not possible 
across all 12 studies. It was also not possible to subdivide 
the EmCB category further according to urgency.

For this meta-analysis, we compiled the most relevant 
clinical information, using robust statistical methods to 
synthesize the evidence on birthing methods and PTSD 
symptoms. A potential limitation was the assumption of 
equivalence in the measures used in the different studies 
and follow-up points. A meta-analysis of SMDs also as-
sumes the populations of each study contain equivalent 
variation. The fixed-effects model does not allow for any 
variation in the effect of birth mode on PTSD across studies. 
The violation of any of these assumptions may introduce 
bias into the estimates of effect or the uncertainty around 
them. The small number of studies means random-effects 
models were unlikely to improve reliability.

4.3  |  Conclusions

Although there was variation among the studies, an 
overall conclusion can be made that mode of birth im-
pacts PTSD in the postnatal period. Women who have 
emergency CB and instrumental VD might be at an in-
creased risk, although it is important to note that women 
with all types of birth experiences can go on to develop 
PTSD, and this disorder is not limited to those who had 
a birth that would be deemed traumatic from a clinical 
perspective. Qualitative data indicated that although 
elective CB may not be associated with postnatal PTSD, 
they might have a negative impact on women with pre-
existing postnatal PTSD. Support and involvement in 
decision making from staff during labor may have a 
protective effect for women who experience emergency 
obstetric intervention, but more work must be done to 
confirm the above findings.
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