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ABSTRACT

Purpose
Psychological factors such as anxiety, depression, and catastrophizing, may increase the risk 
of chronic postsurgical pain (CPSP) following Cesarean delivery (CD). We sought to evaluate 
whether postpartum depression (PPD) after CD is associated with CPSP and to assess the 
potential mediating effect of PPD on the relationship between acute severe postoperative 
pain and CPSP.

Methods
We conducted a secondary analysis of a previous randomized trial. In the original trial, 290 
patients undergoing CD in Nepal were randomized to receive either 100 µg of intrathecal 
morphine or normal saline in addition to their spinal anesthesia with the goal to investigate 
the relationship between intrathecal morphine use and CPSP development. Eight weeks after 
CD, we used the Edinburgh Postnatal Depression Scale to identify patients with a provisional 
diagnosis of PPD (scores ≥12). The study outcomes were the occurrence of CPSP at three 
and six months.

Results
Out of 276 patients analyzed, 20 (7%) experienced PPD. The incidences of CPSP at three and 
six months were 18% (52/276) and 15% (42/276), respectively. A multivariable model revealed 
that the odds of experiencing CPSP at three months postpartum were significantly higher in 
patients with depression (odds ratio [OR], 4.24; 95% confidence interval [CI], 1.53 to 11.74; 
P = 0.005) than in those without depression. Similarly, PPD was independently associated 
with an increased incidence of CPSP incidence at six months post CD (OR, 4.05; 95% CI, 1.42 
to 11.54; P = 0.009). Causal mediation analysis showed no mediating effect of PPD between 
acute severe postoperative pain and CPSP.

Conclusion
In this secondary analysis of a previous randomized trial, we found a significant association 
between PPD and CPSP following CD.
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INTRODUCTION

Chronic postsurgical pain (CPSP), defined as pain persisting for at least three months after 
surgery, poses significant health challenges after Cesarean delivery (CD).[1] A meta-analysis 
of 15 studies showed that the incidence of CPSP at three and six months post CD was 15.4% 
(95% confidence interval [CI], 9.9 to 20.9%) and 11.5% (95% CI, 8.1 to 15.0%), respectively,[2] 
with one-third of these patients reporting moderate to severe pain. Most studies to date on 
CPSP after CD have focused on preoperative or immediate postpartum predictors such 
as preoperative demographics, perioperative psychological issues, surgical techniques, 
mode of anesthesia, and acute postoperative pain severity.[3,4] Few studies, however, have 
examined factors in the longer recovery period, such as pain trajectories and mood, and their 
relationship to CPSP development.

According to the International Classification of Diseases 11th Revision, postpartum depression 
(PPD) is defined as a major depressive disorder occurring within six weeks after childbirth.
[5] The Edinburgh Postnatal Depression Scale (EPDS) is a widely accepted screening tool 
for assessing PPD, as it has demonstrated good psychometric properties.[6] Postpartum 
depression (PPD) affects approximately 17% (95% CI, 16 to 18) of women globally, indicating 
that 1 in every 5 women experiences PPD (95% CI; 16.00 to 18.51).[7] Postpartum depression 
profoundly impacts the maternal wellbeing and influences offspring outcome as well as 
family functioning.[8] Immediate postpartum pain has been linked to PPD development, 
with one study showing that acute postoperative pain severity independently contributes 
to persistent pain and depression at 8 weeks after Cesarean delivery.[9,10] A recent study 
also showed that worsened postpartum quality of recovery, including more severe pain, was 
an independent risk factor for the development of PPD.[11] While the relationship between 
pain and depression is well-established in patients with chronic pain, fewer data exist on the 
intersection of PPD and chronic pain in the obstetric population. Preoperative depression is 
significantly associated with CPSP following CD.[12] Additionally, postoperative depression 
assessed at four months following CD strongly correlates with CPSP.[13]

In a previously conducted randomized clinical trial, we compared the impact of intrathecal 
morphine vs placebo on CPSP following elective CD.[14] The results showed that 
administering intrathecal morphine did not effectively reduce the incidence of CPSP at three 
and six months after CD. In this secondary analysis of the previous trial, our primary objective 
was to investigate the relationship between provisional diagnosis of PPD at 8 weeks (EPDS 
scores ≥12) and the incidence of CPSP three and six months post-Cesarean delivery. We 
hypothesized that the development of PPD at 8 weeks postpartum would be a predictor for 
the development of CPSP both at three and six months. We also explored the mediating effect 
of PPD on the relationship between acute severe postoperative pain and CPSP.

4
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METHODS

We conducted a secondary analysis of a previously conducted randomized clinical trial 
approved by the institutional review committee (IRC) of the BP Koirala Institute of Health 
Sciences (BPKIHS; Dharan, Nepal) with the IRC number 1183/017. All patients had provided 
written informed consent before enrolment in the study. The original trial evaluated the effects 
of intrathecal morphine vs placebo on the incidences of CPSP at three and six months after 
CD and found no significant difference in the incidence of CPSP between parturients who 
received intrathecal morphine vs those who did not, with detailed trial methodology published 
elsewhere.[14] This secondary analysis study followed the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guidelines.

The study enrolled full-term singleton parturients aged > 18 years, classified as American 
Society of Anesthesiologists Physical Status II, who were scheduled for planned CD under 
spinal anesthesia. The exclusion criteria were preeclampsia, height < 150 cm, a body mass 
index (BMI) > 40 kgm-2, recent opioid use, substance use disorder, significant cardiovascular, 
renal, or hepatic conditions, known fetal abnormalities, allergies to any study drug, or 
contraindications to spinal anesthesia. Baseline patient characteristics, such as age, BMI, 
gestational age, socio-economic status (assessed with Kuppuswamy’s scale),[15] previous 
CD history, and pre-existing chronic pain, were documented. We also recorded preoperative 
anxiety and depression scores (assessed with the hospital anxiety and depression scale),[16] 
pain catastrophizing scores,[17] and preoperative pain pressure threshold and tolerance 
(assessed with a handheld algometer; details of which have been previously reported[14]).

In the trial, 290 patients underwent randomization to receive 100 μg of intrathecal morphine 
or normal saline as a component of spinal anesthesia. We standardized the perioperative 
anesthesia and surgical management for all patients. After surgery, we recorded 
postoperative pain severity at different time points up to 48 hr (using an 11-point numeric 
rating scale [NRS] score; 0 = no pain and 10 = the worst possible pain), the area of secondary 
hyperalgesia (in cm2) around the surgical incision at 48 hr (details explained elsewhere),[14] 
rescue intravenous morphine (in mg) needed up to 48 hr, and patient satisfaction regarding 
postoperative analgesia at 48 hr (assessed using a 5-point scale: 1 = highly satisfied, 
2 = satisfied, 3 = neutral, 4 = not satisfied, and 5 = strongly dissatisfied).

After discharge from the hospital, we contacted patients via telephone for PPD assessment 
at 8 weeks and CPSP evaluation at three and six months after surgery. For the provisional 
diagnosis of PPD, we used the validated Nepali version of the EPDS, which is the most widely 
used and validated tool for this purpose.[18] The EPDS includes 10 items, each scored 
from 0–3, resulting in a total score of 0-30. In this study, we identified the presence of PPD 
with EPDS scores of 12 or higher, as this cutoff point in the Nepalese version of the EPDS 
demonstrated an accuracy of 98.2%.[18] Chronic postsurgical pain is defined by the presence 
of 3 criteria: pain at the incision site that developed following surgery, pain that persists for 
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at least three months, and pain that differs from any pre-existing pain conditions present 
before the surgery.[1]

The primary outcome of the original study was the incidence of CPSP at three months after 
surgery, with the secondary outcome being the occurrence of CPSP at six months post-CD. 
In the present study, we aimed to test the hypothesis that participants reporting EPDS scores 
≥ 12, indicating a provisional diagnosis of PPD at 8 weeks, would have a higher likelihood of 
experiencing CPSP at three and six months after surgery than those with lower EPDS scores. 
The sample size was based on the data available from our previous study.

Statistical analysis

We used the Shapiro–Wilk test to evaluate the normality of the continuous variables. We 
expressed all continuous data that were normally distributed as mean (standard deviation 
[SD]) and analysed the data using two-tailed independent Student’s t tests; we expressed 
all non-normally distributed data as median [interquartile range (IQR)] and analyzed the data 
using Mann–Whitney U tests. We used Chi-square tests for categorical variables and applied 
Fisher’s exact tests when the expected cell counts were < 5.

We conducted logistic regression analyses to identify the associations between PPD and 
CPSP. For building the multivariable regression model, we included variables on the basis of 
existing knowledge and clinical judgment. We report the results as odds ratios (ORs), with 
corresponding 95% CIs. We evaluated the goodness of fit of the logistic regression models 
for the multivariable analysis using the Hosmer–Lemeshow test. We assessed collinearity 
among the covariates using the variance inflation factor (VIF), with variables exceeding a VIF 
> 5 regarded as collinear and consequently excluded from the regression model. We also 
investigated the mediating role of PPD (a binary variable) in the relationship between acute 
severe postoperative pain (a binary variable) and CPSP (a binary outcome), as illustrated in Fig. 
1. To test our hypothesis, we conducted a statistical causal mediation analysis, both with and 
without adding other covariates (confounders), using the “mediate” package in STATA® version 
18 (StataCorp. LP, College Station, TX, USA). This analysis estimates the total effect of acute 
severe postoperative pain on CPSP and decomposes it into direct and indirect effects (via a 
mediator) on the odds-ratio scale. We deemed all P values < 0.05 were deemed statistically 
significant. Data were analyzed using Stata 18.0 software.

4
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Fig. 1. Outline of causal mediation analysis model

Fig. 2. Flowchart of the study
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RESULTS

Of the 290 patients initially randomized in the original study, we included 276 in the final 
analysis, as 14 patients (5%) were lost to telephone follow-up (Fig. 2). At the 8-week follow-
up after surgery, 20 patients (7%) reported a provisional diagnosis of PPD according to EPDS 
scores. Out of 276 women, 52 (18%) reported chronic postsurgical pain (CPSP) at three 
months following Cesarean delivery, while 42 (15%) experienced it at six months. Table 1 
presents the baseline and clinical characteristics of patients who developed PPD and those 
who did not. Forty-three out of 256 patients (17%) in the non-PPD group and 9/20 patients 
(45%) in the PPD group reported CPSP at three months (P = 0.002) (Table 1). Likewise, within 
the PPD group, 8/20 patients (40%) reported CPSP at 6 months, while in the nonPPD group, 
34/256 patients (13%) experienced CPSP (P = 0.001) (Table 1).

Table 1. Baseline patient characteristics and perioperative profiles

Variable All patients 
(N=276)

PPD group 
(N=20)

Non-PPD group 
(N=256)

P-value

Age (yr), mean (SD) 28.2 (4.8) 26.8 (4.8) 28.3 (4.7) 0.16*

Body mass index (kg. m-2), mean (SD) 27.4 (3.6) 26.8 (3.2) 27.4 (3.7) 0.48*

Gestational age (weeks), mean (SD) 38.7 (1.2) 39 (1.2) 38.7 (1.2) 0.36*

Indo-Aryan origin, n/total N (%) 167/276(61%) 14/20 (70%) 153/256 (60%) 0.36**

Previous cesarean delivery, n/total N (%) 185/276 (67%) 15/20 (75%) 170/256 (66%) 0.43**

Pre-existing chronic pain, n/total N (%) 6/276 (2%) 2/20 (10%) 4/256 (1%) 0.06***

Socio-economic status, n/total N (%) 0.55***

 Upper class 18/276 (7%) 2/20 (10%) 16/256 (6%)

 Upper middle class 131/276 (47%) 7/20 (35%) 124/256 (49%)

 Lower middle class 82/276 (30%) 7/20 (35%) 75/256 (29%)

 Upper lower class 45/276 (16%) 4/20 (20%) 41/256 (16%)

HADS scores (0-21)

 Anxiety, median [IQR] 4 [3-6] 5 [4-6] 4 [3-6] 0.25****

 Depression, median [IQR] 3 [2-5] 4 [2-5] 3 [2-5] 0.91****

Pain catastrophizing scores, median [IQR] 8 [5-12] 7 [5-9] 8 [5-12] 0.32****

Pain pressure threshold (kg), mean (SD) 4.3 (1.2) 4.5 (1.2) 4.3 (1.2) 0.46*

Pain pressure tolerance (kg), mean (SD) 6.6 (1.4) 6.8 (1.1) 6.6 (1.4) 0.71*

Received spinal morphine, n/total N (%) 139/276 (50%) 7/20 (35%) 132/256 (51%) 0.15**

Duration of surgery (min), mean (SD) 56 (14) 58.7 (14.6) 56.4 (14.1) 0.49*

Severe pain up to 48 h (NRS scores ≥ 7), n/
total N (%)

29/276 (11%) 3/20 (15%) 26/256 (10%) 0.45***

4
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Table 1.  Continued

Variable All patients 
(N=276)

PPD group 
(N=20)

Non-PPD group 
(N=256)

P-value

Secondary hyperalgesia at 48 h (cm2), 
median [IQR]

42.5 [18-76] 68 [21-115] 42 [18-74] 0.14****

IV morphine used up to 48 h (mg), median 
[IQR]

6 [4-8] 7 [4-10] 6 [4-8] 0.60****

Satisfaction, post-operative analgesia, n/
total N (%)

0.08***

 Highly satisfied 36/276 (13%) 3/20 (15%) 33/256 (13%)

 Satisfied 158/276 (57%) 7/20 (35%) 151/256 (59%)

 Neutral 63/276 (23%) 7/20 (35%) 56/256 (22%)

 Dissatisfied 14/276 (5%) 3/20 (15%) 11/256 (4%)

 Strongly dissatisfied 5/276 (2%) 0/20 (0%) 5/256 (2%)

CPSP, after 3 months, n/total N (%) 52/276 (19%) 9/20 (45%) 43/256 (17%) 0.002**

CPSP, after 6 months, n/total N (%) 42/276 (15%) 8/20 (40%) 34/256 (13%) 0.001**

Abbreviations: CPSP, Chronic postsurgical pain; HADS, Hospital anxiety and depression scale; IQR, 
interquartile range; NRS, Numeric rating pain scale scores; PPD, Postpartum depression; SD, standard 
deviation
*Student’s t test
**Chi square test
***Fisher’s exact test
****Mann-Whitney U test

The only statistically significant univariable predictor for CPSP after three months was the 
presence of PPD (OR, 4.05; 95% CI, 1.58 to 10.4; P = 0.004) (Table 2). In the multivariable 
analysis, patients who developed PPD had higher odds of developing CPSP after three months 
than patients who did not develop PPD (OR, 4.24; 95% CI, 1.53 to 11.7; P = 0.005) (Table 2). 
At six months following surgery, in the univariable analysis the odds of experiencing CPSP 
was increased by 4.3 times in patients with PPD (OR, 4.35; 95% CI, 1.65 to 11.4; P = 0.003) 
(Table 3). Likewise, an increased requirement of intravenous morphine within the initial 48 
hr postoperatively was associated with a statistically significant increased risk of CPSP 
at 6 months (OR, 1.15; 95% CI, 1.01 to 1.32; P = 0.03). Nevertheless, after adjustment for 
confounding factors in the multivariable logistic regression model, only the presence of PPD 
was independently associated with a higher risk of CPSP (OR, 4.05; 95% CI, 1.42 to 11.54; 
P = 0.009) (Table 3).
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Table 2. Univariable and multivariable analysis of risk factors associated with chronic post-surgical 
pain after 3 months.

Variable Univariable Multivariable

OR (95% CI) P-value OR (95%CI) P-value

Previous cesarean section 0.60 (0.32 to 1.12) 0.11 0.56 (0.29 to 1.07) 0.08

Preexisting chronic pain 2.20(0.39 to12.34) 0.37 1.40 (0.21 to 9.22) 0.72

Preoperative HADS anxiety scores 0.95 (0.83 to 1.08) 0.46 0.90 (0.77 to 1.06) 0.23

Preoperative HADS depression scores 0.99 (0.86 to 1.13) 0.88 1.03 (0.88 to 1.21) 0.68

Preoperative PCS scores 1 (0.95 to1.04) 0.94 1.01 (0.96 to 1.07) 0.49

Secondary hyperalgesia at 48 h (cm²) 1 (0.99 to 1.01) 0.1 1 (0.99 to 1.01) 0.21

Severe pain up to 48 h (NRS ≥ 7) 2.13 (0.91 to 5) 0.08 1.85 (0.72 to 4.77) 0.19

IV morphine used up to 48 h (mg) 1.09 (0.96 to 1.23) 0.14 1.06 (0.93 to 1.21) 0.33

EPDS scores ≥ 12 4.05(1.58 to10.37) 0.004 4.24 (1.53 to 11.74) 0.005

Abbreviations: CI, confidence interval; EPDS, Edinburgh postnatal depression scale; HADS, hospital 
anxiety and depression scale; IV, intravenous; NRS, numeric rating scale; OR, odds ratio; PCS, pain 
catastrophizing scale

Table 3. Univariable and multivariable analysis of risk factors associated with chronic post-surgical 
pain after 6 months.

Variable Univariable Multivariable

OR (95% CI) P-value OR (95%CI) P-value

Previous cesarean delivery 0.86 (0.43 to 1.72) 0.68 0.85 (0.41 to 1.76) 0.66

Preexisting chronic pain 2.87(0.50 to 16.22) 0.23 2.05 (0.31 to 13.35) 0.45

Preoperative HADS anxiety scores 0.93 (0.80 to 1.08) 0.36 0.86 (0.73 to 1.02) 0.08

Preoperative HADS depression scores 0.96 (0.83 to 1.12) 0.65 1.01 (0.85 to 1.20) 0.88

Preoperative PCS scores 0.98 (0.93 to 1.04) 0.62 1 (0.94 to 1.07) 0.8

Severe pain up to 48 h (NRS ≥ 7) 1.92 (0.76 to 4.84) 0.16 1.37 (0.49 to 3.80) 0.53

Secondary hyperalgesia at 48 h (cm²) 1 (0.99 to 1.01) 0.11 1(0.99 to 1.01) 0.2

IV morphine used up to 48 h (mg) 1.15 (1.01 to 1.32) 0.03 1.14 (0.99 to 1.32) 0.05

EPDS scores ≥ 12 4.35 (1.65 to 11.42) 0.003 4.05 (1.42 to 11.54) 0.009

Abbreviations: CI, confidence interval; EPDS, Edinburgh postnatal depression scale; HADS, hospital 
anxiety and depression scale; IV, intravenous; NRS, numeric rating scale; OR, odds ratio; PCS, pain 
catastrophizing scale

4
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We did not observe any collinearity among the covariates before inclusion in the multivariable 
models for CPSP at three and at six months following CD. The multivariable models for CPSP 
at three and six months had a Hosmer–Lemeshow goodness-of-fit statistic test with P = 0.15 
and P = 0.69, respectively. Table 4 presents the mediation effect of PPD on CPSP. The results 
indicate that both the direct impact of acute severe postoperative pain and the indirect effect 
via PPD on CPSP were statistically insignificant.

DISCUSSION

In this secondary analysis of a previously reported randomized trial, we explored several peri- 
and postpartum patient characteristics aiming to identify those at heightened risk for CPSP 
following elective CD. Our findings show that a provisional diagnosis of PPD at 8 weeks after 
CD was strongly associated with CPSP at three and six months.

Chronic postsurgical pain after CD is not infrequent, with a reported incidence ranging from 
7% to 30%.[4] A recent meta-analysis and a narrative review highlighted the presence of 
the preoperative pain and the severity of acute postoperative pain as factors associated 
with CPSP following CD.[3,4] In contrast, the link between pre-existing psychological 
vulnerability—i.e., the presence of anxiety, depression, or catastrophizing—with CPSP 
following CD was inconsistent. One study found that preoperative depression assessed with 
the EPDS scale was a reliable predictor for chronic pain at three months and at six months 
after CD.[12] Nevertheless, the studies on CPSP that have explored the risk factors after CD 
are limited to the early postoperative period.[3,4] Because the transition from acute to chronic 
pain may be influenced by postsurgical psychological factors it is necessary to identify these 
modifiable variables beyond the healing phase of the wound scar. In this context, PPD may 
be a significant contributing factor influencing the occurrence of CPSP.

The mechanisms by which depression increases the risk of chronic pain are not fully 
understood. One proposed explanation is that depression leads to the depletion of serotonin 
and norepinephrine in the central nervous system.[19] This depletion alters the descending 
modulatory pathways, resulting in the amplification of pain. Studies in nonobstetric 
populations have shown the ability of pre-existing depression to predict the development 
of chronic pain.[20,21] Nevertheless, we did not find a significant association between 
pre-existing depression before surgery and CPSP. Since depression and chronic pain share 
common neuroplastic changes, their interaction is often bidirectional, suggesting that 
persistent pain may plausibly contribute to depression. Nevertheless, we did not evaluate 
subacute postpartum pain, such as pain at 2- or 4-weeks following CD. Therefore, our 
findings only show an association between PPD and CPSP, without establishing causality. A 
longitudinal assessment of pain trajectories and depression throughout the perinatal period 
would provide a more comprehensive understanding of the interaction between depression 
and persistent pain. A key strength of our study was the assessment of the mediating role of 
PPD in the relationship between acute severe postoperative pain and CPSP. Nevertheless, 
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the indirect effect was insignificant, indicating that the ability of PPD to predict CPSP was not 
driven by an association with greater pain intensity in the immediate postoperative period.

Table 4. Total, direct, and indirect association of acute severe postoperative pain with chronic 
postsurgical pain mediated through postpartum depression.

Effect Estimates OR (95% CI) P value Proportion mediated % (95% CI)

CPSP at 3 months

Model without confounders 0.08 (-0.18 to 0.34)

 Direct effect 2.02 (0.91 to 4.49) 0.08

 Indirect effect 1.05 (0.87 to 1.27) 0.57

 Total effect 2.13 (0.91 to 5) 0.08

Model with confounders* 0.10 (-0.22 to 0.40)

 Direct effect 1.78 (0.75 to 4.23) 0.18

 Indirect effect 1.05 (0.87 to 1.28) 0.57

 Total effect 1.88 (0.75 to 4.71) 0.17

CPSP at 6 months

Model without confounders 0.16 (-0.38 to 0.71)

 Direct effect 1.75 (0.70 to 4.35) 0.22

 Indirect effect 1.09 (0.79 to 1.51) 0.57

 Total effect 1.92 (0.76 to 4.84) 0.16

Model with confounders* 0.27 (-0.73 to 1.28)

 Direct effect 1.33 (0.51 to 3.42) 0.54

 Indirect effect 1.10 (0.77 to 1.56) 0.58

 Total effect 1.47 (0.56 to 3.84) 0.43

Abbreviations: CI, confidence interval; CPSP, chronic postsurgical pain; OR, odds ratio
*Adjusted for previous Cesarean delivery, pre-existing chronic pain, preoperative anxiety, depression 
and pain catastrophizing, secondary hyperalgesia, postoperative intravenous morphine up to 48 hr.

A systematic review has highlighted the potential negative effects of maternal PPD on both 
maternal and child health.[22] Among the consequences of untreated maternal PPD are a 
diminished quality of life, heightened risk behaviours, and disruptions in social relationships. 
Interestingly, a few studies have explored the relationship between depression and the 
presence of chronic pain conditions, such as pelvic pain disorders and dyspareunia, in 
nonpregnant populations.[23-25] Nevertheless, research on the association between PPD 
and CPSP remains scarce. A prospective cohort study found a significant correlation between 
PPD and CPSP at four months following CD.[13] However, the simultaneous assessment of 

4
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PPD and CPSP within the same timeframe in that study suggests a bidirectional relationship, 
making it challenging to establish causation.

Postpartum depression is one of the most common mental disorders of pregnancy. While 
maternal care primarily emphasizes pregnancy and the early postpartum period, the 
psychological wellness of mothers in later phases should not be overlooked, as the recent 
MBRRACE-report covering 2018-2020 identified that mental health-related causes were 
responsible for nearly 40% of maternal deaths occurring within the first year after pregnancy 
in the UK.[26] Early identification of PPD holds the potential for implementing psychosocial 
interventions that could mitigate the severity and consequences of PPD. Indirectly, this may 
also contribute to a reduction in the incidence of CPSP. Hence, there is a crucial need for 
future prospective studies to investigate whether preventing or treating PPD in the early 
postpartum phase can, apart from improving maternal health, diminish the occurrence of 
CPSP.

It is intriguing that in our univariable analysis, we found a significant correlation between 
postoperative opioid requirements and the likelihood of CPSP after six months following CD. 
Nevertheless, after accounting for confounding factors, this association became insignificant. 
Current evidence has been increasingly highlighting the link between perioperative opioid 
consumption and CPSP. Studies have elucidated that preoperative chronic opioid usage 
is associated with a higher incidence of CPSP.[27,28] The probable explanation lies in the 
neuroadaptive changes that occur owing to chronic opioid administration, leading to allodynia 
and hyperalgesia.[29] The question of whether acute or excessive use of opioids in the early 
postoperative period contributes to the development of CPSP remains a topic of debate. 
Notably, a study found that high-dose remifentanil infusions during cardiac surgery were 
linked to chronic thoracic pain 1 year after sternotomy.[30] In contrast, a retrospective 
cohort study reported that increased intraoperative opioid doses were associated with lower 
incidences of CPSP at three months.[31] The higher opioid requirement in the intraoperative 
and postoperative period may be attributed to either the intense pain experienced or 
opioid-induced hyperalgesia (OIH). Given that both the worsening of acute postoperative 
pain and OIH following surgery are risk factors for CPSP, it becomes crucial to differentiate 
between these two entities. Consequently, there is a need for further, larger trials with robust 
methodologies to thoroughly explore the relationship between perioperative opioids and 
CPSP.

A narrative review in 2020 reported that patients with pre-existing chronic pain are at an 
increased risk of developing CPSP after CD.[4] Nevertheless, some studies have not observed 
preoperative pain as a significant risk factor for CPSP following CD.[12,13,32] In our study, 
although the odds of developing CPSP were higher in patients with preoperative chronic pain, 
the association was not statistically significant. One possible reason for this finding could be 
the small number of patients with pre-existing chronic pain included in our study.
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LIMITATIONS

This study has several limitations. First, this study was a secondary analysis of previously 
published study; therefore, the sample size and statistical power were not specifically 
calculated. It has been argued that post-hoc power calculations can be misleading and 
flawed, particularly in retrospective studies where additional data cannot be collected.
[33] Therefore, given the post-hoc nature of our study, the results should be interpreted 
with caution. Second, the rate of PPD in our study was lower than the 17% reported in a 
previous study conducted in Nepal,[18] which might be the result of follow-up data being 
collected by phone and cultural stigma surrounding mental health. In our setting, telephone-
based screening was feasible as most participants were unlikely to attend follow-up visits in 
person. Moreover, a study has shown that EPDS, when administered via telephone, retains 
its psychometric properties.[34] Nonetheless, the small number of patients with PPD may 
limit the generalizability of our findings. Therefore, a larger cohort with better representation 
of patients experiencing PPD would strengthen the robustness of our study’s findings. Lastly, 
our primary focus was solely on persistent wound pain, and we did not assess other sources 
of persistent painful postpartum conditions (such as back pain, pelvic pain, or persistent 
headache) which might be associated with PPD. In addition, pre-existing depression was 
assessed using the HADS rather than the EPDS, which may have led to inconsistencies 
in reporting pre-existing depression. Likewise, we did not specify if patients received any 
treatment for depression before delivery or after the diagnosis of PPD.

CONCLUSION

In this secondary analysis of a previous randomized trial, we found that a provisional PPD 
diagnosis at 8 weeks was associated with an increased risk of CPSP at three and six months 
after CD. Further research is warranted to explore the dynamic relationship between PPD 
and the development of CPSP following CD.

4
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