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Abstract

Background: Previous studies have demonstrated that appropriate treatment for postoperative pain can lead to
improvement in depressive symptoms, however the association between adequate intrapartum pain control and
the development of postpartum depression is not clear. The purpose of the study was to examine the effects of
labor epidural analgesia and postpartum depression.

Methods: We performed a quantitative systematic review in compliance with the PRISMA statement. We
conducted a search of PubMed, Embase, the Cochrane Database of Systematic Reviews and Google Scholar
databases. The primary outcome was a positive screen of postpartum depression among women who received
labor epidural analgesia up to 3 months into the postpartum period. Meta-analysis was performed using the
random effect model.

Results: Of the 148 studies available, 9 studies with 4442 patients were included in the analysis. The use of labor
analgesia on positive depression screen compared to control revealed no significant effect, OR (95% CI) of 1.02
(0.62 to 1.66, P = 0.94).

Conclusion: Based on current literature, the use of epidural analgesia for pain relief during labor doesn’t appear to
affect the likelihood of postpartum depression. Future studies are warranted to further investigate these findings
and identity other possible preventative interventions that reduce postpartum depression.

Keywords: Labor analgesia, Postpartum depression, Maternal mental health, Systematic review

Background
Postpartum depression is one of the most common
complications of childbirth, affecting one in seven
women [1]. Untreated postpartum depression (PPD) is
associated with an array of negative outcomes including
suicide, infanticide and long- term behavioral conse-
quences to the newborn (e.g., depression, violence and
aggression) [2, 3]. While several risk factors that contrib-
ute to PPD have been identified (e.g., psychosocial

stressors, family and spousal support, income, and mari-
tal), very few risk factors are modifiable [4, 5].
Pain is a well-known risk factor for the development of

depression [6]. Nonetheless, the inclusion of peripartum
pain as a potential risk factor for the development of post-
partum depression has only recently been identified and
more extensively studied [7]. Several studies have evalu-
ated the association between the use of labor epidurals
and postpartum depression leading to conflicting results.
It is currently unknown if optimal peripartum pain control
using epidural analgesia is associated with a reduction in
the incidence of postpartum depression.
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Given the strong association between pain and depres-
sion, one can argue that optimal labor analgesia (e.g. use
of epidural infusions of local anesthetics and opioids)
may reduce the incidence of postpartum depression.
The main objective of the current study is to evaluate

a possible association between optimal labor analgesia
using epidurals and the development of postpartum de-
pression. We hypothesized that patients who received
epidural analgesia would develop a lower incidence of
postpartum depression.

Methods
This systematic review was conducted following the
guidelines of the preferred
Reporting Items for Systematic Reviews (PRISMA) state-
ment [8]. Institutional review board approval and patient
consent were not required.

Systematic search
Published articles evaluating the effects of peripartum
pain control via labor analgesia on postpartum depres-
sion were searched using the electronic PubMed data-
base, Embase, the Cochrane Database of Systematic
Reviews and Google Scholar up to July 2019 (Add-
itional file 1). Key words and MeSH descriptor terms
“pain”, “labor”, “analgesia” and “depression”’ were used
individually and in various combinations. An attempt to
identify additional studies was made by reviewing the
bibliographies from identified studies. No language re-
strictions were used. Unpublished studies were not in-
vestigated. There was no limitation on sample size.

Inclusion and exclusion criteria
The inclusion and exclusion criteria were defined prior
to the initiation of the systematic review. We included
peer-reviewed observational- prospective trials that in-
vestigated peripartum pain control via labor analgesia in
women who were experiencing postpartum depression
up to 12months postpartum as defined by the Diagnos-
tic Statistical Manual of Psychiatric disorders (DSM) [9].
We excluded studies in which woman experienced early
pregnancy loss or stillbirth. Studies that did not imple-
ment the use of formal screening measure for depression
or did not report specific postpartum depression assess-
ments were omitted.

Selection of the included clinical studies and data
extraction
The investigators individually assessed the abstracts and
outcomes extracted from the initial query. Articles that
did not meet the inclusion criteria or fulfilled the exclu-
sion criteria were omitted. Discrepancies among the re-
viewers were finalized by discussion and if resolution
was not met, the final decision was determined by an

additional investigator who was not present or aware of
the discussions held by the previous investigators.
The authors independently evaluated the full manu-

scripts of all potentially eligible trials and performed data
extraction using a data collection form specifically devel-
oped for this review. Data explored in the literature in-
cluded the study design, number of participants,
inclusion and exclusion criteria for the study, sample
size, number of subjects in treatment groups, type of
labor analgesia administered, dose of analgesia adminis-
tered, psychiatric screening tools (Edinburgh Postnatal
Depression Scale, DSM diagnosis) time period of post-
partum depression assessments, and the conclusion to
each study. Disagreements on extracted variables were
resolved by consulting with an additional investigator.

Methodological quality assessment of clinical studies
The investigators assessed the quality of the included
studies using the Newcastle-Ottawa Quality Assessment
Scale [10]. This tool assesses aspects regarding popula-
tion/sampling methods, exposure/outcome collections,
as well as statistical matching/adjustments of the data.
Quality scores were assigned for each domain, and an
overall score was assigned for each study, with a max-
imum possible score of 9. Studies with a score of ≥7
were categorized as high-quality studies, and those with
a score of < 7 were categorized as low-quality studies.

Primary outcome
A positive screen of postpartum depression among
women who received or did not receive labor epidural
analgesia up to 3 months into the postpartum period.

Meta-analyses
For positive postpartum depression screen (dichotomous
data), the Peto odds ratio (to account for the potential of
zero counts in the cells for low frequency outcomes) and
99% CI are reported. A significant effect compared to
control required that the 99% CI for continuous data did
not include zero and for dichotomous data, the confi-
dence interval did not include 1.0. Due to the inclusion
of different study populations, we choose to use the ran-
dom effects model to generalize our findings to studies
not included in our meta-analysis. The random effect
model has an advantage to the fixed effect model since it
does not rely on the assumption that a true effect size is
the same in all combined studies [11]. Publication bias
was evaluated by examining for asymmetric funnel plot
using the Egger’s regression test [12, 13]. A one-sided
P < 0.05 was considered as an indication of an asymmet-
ric funnel plot.
Of the included studies, heterogeneity was considered

to be high if the I2 statistic was greater than 50%. If het-
erogeneity was high, we performed a sensitivity analysis
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by removing individual studies according to its methodo-
logical quality and examining its effect on the overall het-
erogeneity. A P value < 0.05 was required to reject the null
hypothesis. Analyses was performed using Stata version
15 (College Station, Texas) and Comprehensive Meta-
analysis software version 3 (Biostat, Englewood, NJ).

Results
The initial search yielded 184 studies and 145 articles
were omitted that did not fulfill the inclusion criteria
upon further evaluation of the study abstracts. The full
text of 39 articles were evaluated, and 30 articles were
excluded because they did not meet the inclusion cri-
teria. The flowchart of selected studies with specific rea-
sons for exclusion is shown in Fig. 1.
A total of 9 studies that were published between

2014 and 2019 with 4442 women were eligible and
included in the analysis (Table 1) [14–22]. The overall
incidence of a positive screen for postpartum depres-
sion in the total sample was 9.51%. All nine studies
reported on postpartum depression within 3 months
following delivery. All studies used the Edinburgh
Postnatal Depression Scale (EPDS) as the screening
tool for presence of postpartum depression. The
methodological quality of included trials is presented
in Table 2.

Methodological quality of studies
The quality of studies ranged from 4 to 9 points, with a
median of 8 (7 to 8). There were7 studies that scored ≥7
representing high-quality with 2 studies scoring below 7
representing low quality studies. Five studies did not
clearly demonstrate the presence of depression prior
study enrollment. Two studies scored a zero for compar-
ability on basis of analysis for not adjusting for known
confounding variables such as past or family history of
depression or an additional factor including difficulty
during childbirth. The assessment of outcome was self-
reported in four studies. In two studies, the adequacy of
study follow-up was not clearly reported.

Postpartum depression
In the nine studies that reported on postpartum depres-
sion [14–22], the aggregated effect of the studies that in-
vestigated postpartum depression among women who
received labor epidural analgesia compared to control
did not reveal a significant effect, OR (95% CI) of 1.02
(0.62 to 1.66) (P = 0.94), (Fig. 2).
Heterogeneity was high, I2 = 74%. An examination of

the funnel plot did not reveal asymmetry; Eggers regres-
sion test revealed a one-sided P = 0.46. A sensitivity ana-
lysis removing the low methodological quality studies
(score < 7) did not reduce the heterogeneity.

Fig. 1 Flow chart of the selection of studies
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Discussion
The most important finding of our investigation was the
lack of association between the use of epidural analgesia
and postpartum depression. Patients who received epi-
dural analgesia were not less likely to develop postpar-
tum depression compared to patients who did not
received epidural analgesia. Although individual studies
have demonstrated a significant association between epi-
dural analgesia and postpartum depression, the aggre-
gated association was not significant despite a large
sample size of over 4400 patients.
Our results are clinically important since optimal labor

analgesia has been recently proposed as potential modifi-
able risk factor for postpartum depression by multiple
investigators [23, 24]. This hypothesis has been based on
the strong association between chronic pain conditions
and the development of mood disorders [14, 25, 26]. It

is possible that the acute nature of labor pain is not
enough to lead to the development of postpartum
depression.
Epidural infusions are considered the gold standard for

labor analgesia and the current use of ultrasonography
and other modalities to confirm epidural catheter place-
ment has become popular among clinicians [27–29].
Moreover, the use of epidural infusions has been consist-
ently demonstrated to improve the mother’s experience
through labor [30, 31]. Nonetheless, epidural analgesia is
often not continued much longer beyond child delivery
and it has yet to be investigated if the use of epidural anal-
gesia can reduce postpartum chronic pain.
Although we did not detect an association between

postpartum depression and the use of labor epidural an-
algesia, we cannot exclude a potential benefit of epidural
analgesia on the severity of mood oscillations after labor.

Table 1 Summary of study characteristics included in analysis

Author Year Design Intervention/
Control

Recruitment PPD Time
Period

Measure of
postpartum depression

Results

Ding et al. [14]
Origin: China

2014 Observational;
prospective
cohort

107/107 Patient decided to
have ELA or no
pain relief at all

6 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 10)

PPD was significantly
less in LEA group
(P < 0.001)

Eckerdal et al. [15]
Origin: Sweden

2019 Longitudinal
cohort study

800/703 Patients recruited
prior to delivery

6 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 12)

No difference
between
LEA and PPD

Gaillard et al. [16]
Origin: France

2014 Observational 217/47 Patients recruited
prior to delivery

8 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 12) Diagnostic
Interview for Genetic
Studies

No difference
between
LEA and PPD

Nahirney et al. [17]
Origin: Canada

2017 Observational;
prospective
cohort

88/107 Patients recruited
on post-delivery

6 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 10)

No difference
between
LEA and PPD

Orbach-Zinger et al. [18]
Origin: Israel

2018 Observational;
prospective

604/394 Patients recruited on
post-delivery day 1

6 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 10)

No significant
increase in PPD
among LEA

Riazanova et al. [19]
Origin: Russia

2018 Observational 107/103 Patient decided to
have ELA or no pain
relief at all

6 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 10)

No significant
increase in PPD
among LEA

Suhitharan et al. [20]
Origin: USA

2016 Observational;
case-control

329/150 Patients recruited in
postnatal period (LEA
or entonox/pethidine)

8 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 10) + DSM-IV
Criteria Interview via
psychiatrist

PPD was significantly
less in LEA group
(P < 0.008)

Tobin et al. [21]
Origin: USA

2016 Observational;
prospective
secondary
analysis

50/15 Medical records
reviewed
for LEA/no LEA

8 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 10)

Epidural analgesia
did not reduce
occurrence of PPD.

Zhang et al. [22]
Origin: China

2018 Observational 213/301 Patients decided on 3
groups of pain relief;
doula, transcutaneous
electrical nerve
stimulation,
or epidural analgesia.

4 w Edinburgh Postnatal
Depression Scale (cutoff
score≥ 10)

Epidural analgesia
did not reduce
occurrence of PPD.
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Labor and postpartum pain can affect the ability of
mothers to bond with their infants via attachment and
caregiving during that critical developmental period. It is
possible that labor analgesia can reduce the incidence of
postpartum blues, and this may lead to a benefit to par-
turient. Future studies examining labor pain and postpar-
tum depression should include not only a dichotomous
outcome, but also the specific depression score.
While the question on whether labor analgesia may re-

duce the likelihood of postpartum depression remains un-
answered, the importance of universal maternal mental
and physical health screening is well established. Women
should be routinely screened for intra-labor and postpar-
tum pain and receive proper pain management, and clini-
cians should be aware of the impact of pain in the
development of postpartum depression. Given that many
risk factors for postpartum depression cannot be modified,
it is worth elucidating whether pain is one of the modifi-
able ones so that the risks associated with intrapartum an-
algesia can be better weighed against its benefits.
Our study should only be interpreted within the con-

text of its limitations. First, no universally accepted time
point for PPD screening and this may have resulted in
variations on the detection of postpartum depression
among the studies. Second, although epidural analgesia
is the gold standard to minimize labor pain, it is possible
that patients have received other less effective techniques
that minimized the potential effect of an epidural. Last,

observational studies cannot account for unknown con-
founders that can only be adequately managed by ran-
domized clinical trials. Nonetheless, it is unlikely that a
future study will be able to randomize patients to epidural
or non-epidural techniques given the ethical implications.

Conclusions
In summary, we did not detect an association between
epidural analgesia and the development of postpartum
depression. Clinicians should not advocate for the use of
an epidural as a potential strategy to reduce postpartum
depression to patients. In addition, clinicians should
utilize proven preventive strategies to minimize the de-
velopment of postpartum depression on the mother and
the newborn child.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12905-020-00948-0.

Additional file 1.

Abbreviations
CI: Confidence interval; DSM : Diagnostic statistical manual of psychiatric
disorders; EPDS : Edinburgh postnatal depression scale; LEA: Labor epidural
analgesia; MeSH: Medical subject headings; OR: Odds ratio; PPD : Postpartum
depression; PRISMA : Preferred reporting items for systematic reviews
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Fig. 2 Incidence of postpartum depression. Random-effects meta-analysis evaluating the effect of labor epidural analgesia on postpartum
depression compared to control. Squares to the right of the middle vertical line indicates that labor epidural analgesia was associated with
increased odds of postpartum depression, whereas squares to the left of the middle vertical line show that labor epidural analgesia was
associated with decreased odds of postpartum depression. The horizontal lines represent the 95% CI and the diamond shape represents the
overall effect of labor epidural analgesia on postpartum depression compared to control. CI = confidence interval
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