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Abstract

Background: Postpartum Depression (PPD) develops within the first few weeks or months following delivery and causes severe emotional and psychological 
problems. Pain has been closely linked to the occurrence of depression. Observational studies have suggested that effective pain relief during childbirth can 
reduce the incidence of PPD. However, these studies are fraught with numerous confounding factor. Combined Spinal-Epidural Analgesia (CSEA) is a commonly 
used pain relief method during childbirth. It is currently unclear whether a causal relationship exists between CSEA and PPD. 

Methods: An analysis was conducted using five methods in Mendelian randomization (MR) to study the use of CSEA during childbirth and PPD. The data 
were obtained from the United Kingdom Biobank Database (UKB) for CSEA and from FinnGen for PPD. The analysis included MR Egger, weighted median, 
Inverse Variance Weighted (IVW), simple mode, and weighted mode. We then conducted exposure heterogeneity testing using Cochran’s Q statistics and 
assessed the pleiotropy of exposure Single Nucleotide Polymorphisms (SNPs) using MR-Egger. 

Results: IVW Odds Ratio (OR): 0.978, 95% confidence intervals (95%CI): 1.031–0.407, P: 0.408. The results of the weighted median (OR: 1.035, 95% 
CI: 0.995, 1.118, P: 0.377), simple mode (OR: 0.929, 95% CI: 0.773, 1.116, P: 0.435), and weighted mode (OR: 0.995, 95% CI: 0.930, 1.065, P: 0.888) 
suggest that there is no significant link between CSEA and PPD. 

Conclusion: We have concluded that there is no causal link between CSEA and PPD. This information can assist clinical professionals in gaining a better 
understanding of this condition.
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ABBREVIATIONS
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INTRODUCTION

Approximately 140 million babies are born globally 
each year, making the safety and health of pregnant 
women during the perinatal period a significant public 
health concern [1]. Postpartum Depression (PPD) refers 
to severe depressive symptoms or a typical depressive 
episode occurring at any time during the first year after 
childbirth in women [2]. The global incidence rate of 
PPD is between 15% and 25% [3]. Typical postpartum 
depression occurs within 6 weeks after childbirth and can 

resolve spontaneously within 3 to 6 months. However, 
severe cases can persist for 1 to 2 years, and there 
is a recurrence rate of 20% to 30% with subsequent 
pregnancies. Typical postpartum depression occurs within 
6 weeks after childbirth and can resolve spontaneously 
within 3 to 6 months [2]. However, severe cases can persist 
for 1 to 2 years, and there is a recurrence rate of 20% to 
30% with subsequent pregnancies. Its clinical features 
include low mood, anxiety, fatigue, insomnia, changes in 
appetite, decreased interest in the baby, and maternal 
role insecurity, among others [4,5]. Previous research has 
indicated that PPD can have significant effects on both 
the mother and the offspring, such as lower cognitive 
function in the offspring and a higher incidence of insecure 
attachment [5]. Therefore, understanding the potential 
factors leading to PPD is crucial. 

There are many potential factors contributing to the 
occurrence of PPD: psychological environmental factors 
(such as economic circumstances, and marital status) 
and biological factors (such as hormones, inflammation, 
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genetics, and pain) have been shown to be closely 
associated with the development of PPD [6-8]. It is well 
known that pain plays a significant role in the onset and 
progression of depression [9]. The childbirth process 
involves intense pain, which can have many adverse effects 
on both the mother and the fetus, including chronic pain, 
postpartum stress syndrome, and negative psychological 
and physiological consequences [10-12]. Some studies 
have suggested that women who experience significant 
pain during pregnancy, such as back or pelvic pain, may 
be at a higher risk of developing PPD [13-15]. Chronic pain 
during pregnancy can contribute to increased stress and 
discomfort, which in turn can affect a woman’s mental 
health [9].

Combined spinal-epidural analgesia involves 
inserting a spinal needle through the dura mater into the 
subarachnoid space to rapidly and effectively administer 
local anesthetics through a single injection, providing pain 
relief [16]. Additionally, an epidural catheter is placed in the 
epidural space to maintain analgesic effects throughout the 
labor process [16,17]. Local anesthetics work by blocking 
sodium ion channels in nerve cell membranes to inhibit 
the transmission of sensory impulses, thereby producing 
analgesic effects [18]. Commonly used local anesthetics 
include bupivacaine, lidocaine, and ropivacaine [18,19].

CSEA offers unique advantages in labor analgesia, 
including the ability to maintain consciousness during the 
procedure, and avoiding the risks associated with general 
anesthesia, such as significant impacts on respiratory and 
circulatory functions [18]. CSEA rarely leads to a drop in 
blood pressure. Compared to epidural anesthesia, CSEA 
can reduce the dosage of drugs used and their impact on 
motor function, but it carries a higher probability of side 
effects such as itching, nausea, vomiting, drowsiness, and 
headaches [20].

Previous research has shown that CSEA can reduce the 
duration of labor [20]. CSEA is the most commonly used 
method of anesthesia for maternal labor pain relief, but 
its association with the occurrence of PPD is currently 
not clear. Although many researchers have studied the 
relationship between labor analgesia and postpartum 
depression, the results of these studies are contradictory. 
Some observational studies and multicenter, prospective, 
longitudinal studies suggest that neuraxial labor analgesia 
can reduce the incidence of PPD; however, other studies 
have failed to demonstrate this association [21-24].

Mendelian Randomization (MR) is a method that uses 
measured genetic variations to determine the causal 
relationship between an exposure factor and an outcome 
[25]. Therefore, it can effectively avoid the influence of 

potential confounding factors when investigating the 
association between combined spinal-epidural analgesia 
and postpartum depression. We utilized Genome-Wide 
Association Study (GWAS) summary statistics for both 
spinal-epidural analgesia and postpartum depression at the 
genetic level to analyze their causal relationship, making 
the results more reliable compared to observational 
studies and Randomized Controlled Trials (RCTs).

METHODS

Overall Study Design

MR is a data analysis technique used for assessing 
causal inference in epidemiology. It evaluates the causal 
relationship between the exposure of interest and the 
outcome of concern by employing genetic variations as 
Instrumental Variables (IVs). Genetic loci are determined 
at the moment of conception and remain unaffected by 
postnatal factors. This determinism is the primary reason 
MR utilizes genetic loci as analytical tools. Selecting 
appropriate instrumental variables requires satisfying 
three conditions: First, instrumental variables must be 
independent of other confounding factors influencing the 
outcome variable. Second, instrumental variables should 
have a close association with the exposure factor. Third, 
there should be no correlation between instrumental 
variables and the outcome variable. To identify instrumental 
variables meeting these criteria, we established criteria 
based on the values of P, R2, and F-statistics. Since fewer 
SNPs were retained after applying the condition of P 
< 5*10-8, we modified the P-value requirement to P < 
5*10-6. Subsequently, SNP independence settings were 
implemented. We performed Clump on all SNPs with the 
conditions set at Linkage Disequilibrium (LD) R2 < 0.001 
and KB < 10 Mb. Finally, SNP statistics strength settings 
were applied, requiring F-statistics > 10 for all SNPs. 

We utilized data from the UK Biobank, which is 
currently one of the most renowned and open biobanks 
worldwide, specifically data related to “Anesthetics 
administered during delivery” (Data-Field 41219). This 
dataset collected information from 16,657 women who 
underwent childbirth between June 2013 and March 2023. 
Among them, we used the GWAS summary statistics data 
of 320 women who received combined spinal-epidural 
analgesia as our exposure factor SNPs (Phenotype 
Code: 41219_6). Additionally, we obtained postpartum 
depression GWAS data (EFO_0007453) from the FinnGen 
database, which includes data from 226,707 participants, 
comprising 11,711 cases and 214,996 controls.

Statistical analysis

We conducted a merge of the selected SNPs related to 
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women who received combined spinal-epidural analgesia 
during childbirth and SNPs associated with postpartum 
depression (Supplementary Material 1). Within the 
postpartum depression SNPs, we filtered out those related 
to combined spinal-epidural analgesia. Subsequently, a 
harmonization process was carried out to align the allele 
directions of exposure SNPs and outcome SNPs. Based on 
EAF (effect allele frequency) size, we excluded palindromic 
SNPs that could not determine direction and incompatible 
SNPs. In the end, we identified a total of 76 relevant SNPs 
(Supplementary Material 2). Following this, we proceeded 
with MR estimation. MR estimation involved five methods: 
MR Egger, weighted median, inverse variance weighted, 
simple mode, and weighted mode. IVW (Inverse Variance 
weighted) was the primary analysis method. We then 
conducted exposure heterogeneity testing using Cochran’s 
Q statistics and assessed the pleiotropy of exposure SNPs 
using MR-Egger. If no heterogeneity was observed, we 
employed a fixed-effects model; if heterogeneity was 
present, a random-effects model was utilized. The effects 
of combined spinal-epidural analgesia on postpartum 
depression are presented as Odds Ratios (ORs) with 
corresponding 95% confidence intervals (95% CIs). For 
the entire MR analysis, we used R 4.3.1 software, along 
with the integrated TwoSampleMR package.

RESULTS

Postpartum depression encompasses seven types of 
symptoms: 1. depression, postpartum 2. maternity blues 
(disorder) 3. depressive episode with postpartum onset 
4. major depressive episode with peripartum onset 5. 
maternity blues 6. postnatal depression 7. Postpartum 
depression. Through MR analysis, it was found that there 
is no causal relationship between the use of combined 
spinal-epidural analgesia for pain relief during childbirth 
and postpartum depression (Table 1, Figure 1).

The IVW method is the primary approach for predicting 
the impact of combined spinal-epidural analgesia on 
postpartum depression. The results showed a P-value 
of 0.408 for IVW, with an OR value of 0.978 and a 95% 
confidence interval (95%CI) of 1.031 to 0.407. Therefore, 
this suggests that CSE does not influence the occurrence 
or development of postpartum depression. Similarly, the 

weighted median (OR: 1.035, 95% CI: 0.995, 1.118, P: 
0.377), simple mode (OR: 0.929, 95% CI: 0.773, 1.116, P: 
0.435), and weighted mode (OR: 0.995, 95% CI: 0.930, 
1.065, P: 0.888) all indicated that there was no statistically 
significant association between CSEA and PPD (Table 1, 
Figure.2).

Heterogeneity Analysis

We conducted an examination of horizontal pleiotropy 
related to SNPs associated with CSEA using the Cochran 
Q statistics method. The statistical analysis resulted in a 
p-value of 0.454, indicating the absence of heterogeneity 
(Figure 3).

Horizontal Pleiotropy Analysis:

We examined horizontal pleiotropy related to SNPs 
associated with CSEA using the MR-Egger method. The 
calculated p value was 0.691. Therefore, in the study 
aiming to predict the causal relationship between SNPs 

Table 1: Summary of Results for Five Methods in MR Analysis.

Method Used of SNPs OR 95%CI Pval
MR Egger 76 0.986 (0.921,1056) 0.693

Weighted Median 76 1.035 (0.959,1.118) 0.377
Inverse Variance 

weighted 76 0.978 (1.031,0.407) 0.408

Simple Mode 76 0.929 (0.773,1.116) 0.435
Weighted Mode 76 0.995 (0.930,1.065) 0.888

Figure 1 Overview Diagram of Mendelian Randomization Analyses.
Genetic data on combined spinal–epidural analgesia and postpartum depression

Figure 2 Scatter plots of MR analyses.Genetic data on combined spinal–
epidural analgesia and postpartum depression
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related to CSEA during childbirth and PPD, there was no 
influence from confounding factors (Figure 2).

DISCUSSION

In this study, we conducted a Mendelian randomization 
analysis to examine the causal relationship between the 
use of effective epidural analgesia during childbirth at 
the genetic level and the occurrence and development 
of postpartum depression. The conclusion drawn from 
our analysis is that there is no statistically significant 
correlation between them. This finding differs from 
the results of many previous observational studies. By 
studying the impact of CSEA on PPD at the genetic level, we 
eliminated interference from various other confounding 
factors, providing a more direct indication of the causal 
relationship between CSEA and PPD.

Previous studies have indicated that there are various 
potential causes for the occurrence of PPD. These include 
rapid hormonal changes following childbirth, genetic 
factors,and social factors such as economic factors and 
marital/family relationships [26-29].

Pain has been confirmed as an independent risk factor 
for the onset of depression. The pain experienced during 
childbirth is intense, and previous studies have analyzed 
the correlation between effective pain relief methods 
during childbirth and the occurrence of postpartum 
depression. The conclusions drawn by various research 
teams have also been inconsistent.

Jianlan Mo’s team conducted a meta-analysis of 19 
observational studies involving 8,758 parturients. The 
results showed that perinatal pain can increase the risk 

of PPD [OR = 1.43, 95% CI (1.23, 1.67), P < 0.05], but the 
use of epidural analgesia during childbirth can effectively 
reduce the occurrence of PPD [OR = 0.42, 95% CI (0.33, 
0.55), P< 0.05] [21]. The results of a prospective cohort 
study showed that the incidence of PPD among parturients 
who received epidural analgesia during childbirth was 
significantly lower than that among those who underwent 
natural childbirth [30]. However, there was also an RCT 
involving 130 parturients that found no statistically 
significant difference in the probability of developing 
PPD between those who received epidural analgesia and 
those who did not six weeks after childbirth (27.7% vs. 
16.9%; Fisher’s exact P = 0.103) [31]. Jian Wang’s team 
also demonstrated that neuraxial labor analgesia does not 
reduce the risk of PPD occurrence (OR = 0.84, 95% CI: 0.58-
1.23) [32]. Riazanova’s team explained the connection 
between effective labor analgesia and PPD occurrence 
at the physiological level. They assessed the levels of 
stress hormone cortisol in the perinatal serum. The 
results showed that in parturients who received epidural 
anesthesia during childbirth, both the early postpartum 
pain intensity and cortisol levels were reduced. However, 
the impact on the probability of developing PPD six weeks 
postpartum was minimal [33].

Due to ethical concerns, there have been few 
randomized controlled experiments exploring the 
relationship between labor analgesia and postpartum 
depression to date. Observational research methods have 
been the primary approach in studying the connection 
between pain and PPD, but their reliability is questionable 
due to the presence of confounding variables, high 
heterogeneity, and limitations such as misclassification 
errors in the analysis process.

This study overcomes the limitations of previous 
research through MR analysis. Starting from a genetic level, 
it provides a better explanation of the causal relationship 
between labor analgesia and PPD. The research results 
indicate that effective labor analgesia does not impact the 
occurrence and development of PPD. The occurrence of 
PPD may be associated with other factors.

Certainly, this study has its own limitations. First, 
the GWAS data used in this study from parturients who 
received combined spinal-epidural analgesia cover a wide 
range, and many details about the anesthesia, such as the 
type and amount of local anesthetics used during CSEA, 
are not reflected in the GWAS. Second, because the data 
in this study were collected from populations in European 
and American countries, there may be biases in the 
results when applied to parturients of different ethnicities 
and in other countries. For example, previous studies 

Figure 3 Funnel plot for examining heterogeneity of SNPs associated with 
CSEA.
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have reported that Japanese parturients who received 
analgesia during vaginal delivery had a higher probability 
of developing PPD six months postpartum than those 
who did not receive analgesia during delivery (OR: 1.233, 
95% CI: 1.079–1.409) [34]. The authors explained that 
this might be due to a maternal myth in Japanese culture, 
which believes that pain relief during childbirth helps to 
form strong maternal instincts. This belief leads to fewer 
Japanese parturients using analgesia during childbirth, 
and as a result, those who do use it may experience social 
and familial psychological pressures later on, making them 
more susceptible to PPD [34].

The study conducted an MR analysis to explore the 
relationship between CSEA and PPD. This research has 
shed light on the potential causes of PPD, which can aid 
clinical anesthesiologists, obstetricians, and psychiatrists 
in better understanding the condition. Additionally, this 
study opens the door for further investigation into highly 
correlated factors that contribute to PPD, ultimately 
helping to prevent it.
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