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Purpose: Postnatal depression (PND) is associated with maternal morbidity and socio
economic burden. Recent studies have shown an association between pain catastrophizing, 
increased labor pain, and subsequent adverse postnatal adjustment; however, little is known 
on its role in PND development. We aimed to investigate the association between pain 
catastrophizing and probable PND.
Methods: Parturients planning to undergo epidural labor analgesia were recruited. 
Predelivery questionnaires, including the Pain Catastrophizing Scale (PCS) and Edinburgh 
Postnatal Depression Scale (EPDS), were administered during early labor. A phone survey at 
5– 9 weeks postdelivery was conducted to determine postdelivery EPDS and Spielberger’s 
State–Trait–Anxiety Inventory scores. The primary outcome was a binary variable of post
delivery EPDS with cutoff of ≥10, whereas the secondary outcome was a continuous variable 
on increases in EPDS score.
Results: Probable PND (EPDS ≥10) occurred in 10.5% (95% CI 8.0%–13.5%, 55 of 525) of 
women who underwent epidural labor analgesia. We found that high pain catastrophizing 
(PCS ≥25) was associated with increased postdelivery EPDS scores (adjusted β estimate 
0.36, 95% CI 0.15–0.57; p=0.0008), but did not meet significance for increased risk of 
probable PND (p=0.1770). Additionally, presence of breakthrough pain during epidural 
analgesia (adjusted β estimate 0.24, 95% CI 0.02–0.46; p=0.0306) and lower BMI at term 
(adjusted β estimate −0.04, 95% CI −0.07 to −0.01; p=0.0055) were associated with 
increased postdelivery EPDS scores.
Conclusion: No significant association was found between high pain catastrophizing and 
probable PND; however, high predelivery pain catastrophizing, presence of breakthrough 
pain during epidural analgesia, and lower BMI at term were associated with increased 
postdelivery EPDS scores. Further research will be needed to validate this association in 
the context of the risk of PND development.
Keywords: pain catastrophizing, breakthrough pain, epidural analgesia, postnatal depressive 
states

Introduction
Postnatal depression (PND) is a significant maternal mental health problem and 
associated with long term psychological and socioeconomic impact. The incidence 
of PND varies among studies depending on the classification, reporting, and study 
population. A meta-analysis of 59 studies on 12,810 subjects revealed that 10%– 
15% of parturients may experience PND within the first year after giving birth.1 In 
Singapore, the incidence of PND is about 8%–13%.2,3 PND is associated with 
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adverse maternal and neonatal consequences, and in rare 
cases even suicide or infanticide.4

Gaudet et al found that parturients with greater perina
tal pain had more frequent PND symptoms.5 Similarly, 
Eisenach et al found that the severity of acute postnatal 
pain, regardless of the mode of delivery and degree of 
physical trauma, is an important contributor to chronic 
pain and PND after childbirth.6 Psychological and biolo
gical factors may also contribute to PND, including pain 
severity, negative experiences during childbirth, underly
ing psychological vulnerabilities, analgesic techniques, 
and genetic susceptibility;7 however, their exact link with 
PND remains unclear.

Pain catastrophizing is an exaggerated negative mental 
set brought to bear during actual or anticipated painful 
experience, and comprises rumination, magnification, and 
helplessness.8 Ferber et al reported that postnatal catastro
phizers had poorer postnatal physical recovery, higher 
incidence of maternity blues (transient change of mood 
in mothers during the first few days after delivery, char
acterized by weeping, mild depressive mood, anxiety, and 
lability of mood),9 and poorer postnatal social functioning, 
all of which were positively correlated with the degree of 
catastrophizing, rather than the actual intensity of labor 
pain.10 It has been shown that pain catastrophizing is 
positively associated with the fear of being overwhelmed 
by labor pain and the fear of pain during the insertion of an 
epidural needle during epidural labor analgesia.11 Various 
studies have demonstrated that a Pain Catastrophizing 
Scale (PCS) score of 30 and more is associated with 
clinically relevant pain catastrophizing in the general 
adult population.12,13 However, this cutoff is further low
ered to 20–25 in parturients.10,14 Flink et al used 20 as 
a cutoff in an obstetric population, which reflected the 
median score of the whole group.14 Ferber et al has inde
pendently found that the whole-group median was 20–25 
(25 when measured intrapartum and 20 when measured 2 
days postpartum).10 Since PCS in our study was measured 
intrapartum, we found 25 to be the most suitable cutoff.

In this study, participants were grouped according to 
their PCS scores, defined as low (PCS <25) and high (PCS 
≥25) pain catastrophizers. We investigated whether high 
predelivery pain catastrophizing was associated with the 
binary variable of postdelivery Edinburgh Postnatal 
Depression Scale (EPDS) scores (a cutoff of ≥10) as the 
primary outcome. We also investigated predelivery factors 
associated with increased changes in postdelivery EPDS 
scores as the secondary outcome, and also determined 

predelivery factors that were associated with high prede
livery pain-catastrophizing status.

Methods
Patient Recruitment
This prospective cohort study was a secondary analysis of 
data collected from a clinical trial investigating the efficacy of 
different epidural delivery–maintenance regimens. The study 
was conducted between January 2015 and March 2019 in KK 
Women’s and Children’s Hospital, Singapore on parturients 
who received epidural analgesia for labor. The study protocol 
was developed according to the Strengthening the Reporting 
of Observational studies in Epidemiology (STROBE) guide
lines on reporting cohort studies. The study was reviewed and 
approved by the SingHealth Centralized Institutional Review 
Board, Singapore (SingHealth CIRB ref 2014/670/D or 2018/ 
3128), and registered on ClinicalTrials.gov (NCT02278601) 
on October 26, 2014.

The study included nulliparous parturients aged 21–50 
years, 36 gestational weeks or more, with a singleton fetus, 
American Society of Anesthesiologists’ physical status 
I and II, and in early labor (cervical dilation <5 cm) who 
had requested epidural labor analgesia. Parturients with 
multiple pregnancies, noncephalic fetal presentation, 
obstetric complications (eg, preeclampsia, premature rup
ture of membranes), contraindications to neuraxial block
ade, had received parenteral opioids within 2 hours prior to 
initiation of epidural analgesia, or had suspected inadver
tent dural puncture during initiation of epidural analgesia 
were excluded.

All epidurals utilized the B Braun Espocan set with 
a combined spinal–epidural technique using a conventional 
single interspace needle-through-needle approach. The 
spinal component was ropivacaine 2mg and fentanyl 
15mcg and the epidural infusion solution 0.1% ropivacaine 
with 2µg/mL of fentanyl. Almost all cases (>99%) were done 
in the sitting position and utilized a midline approach. The 
clinical trial involved patients who were placed on patient- 
controlled epidural analgesia regimens with patient bolus of 
5mL per bolus. Once the patient had received epidural labor 
analgesia and was comfortable, predelivery questionnaires 
were administered: the PCS, a validated self-reported ques
tionnaire to evaluate the negative thought processes that one 
may have upon exposure to actual or anticipated pain or 
painful experiences; the EPDS, a ten-item self-reported ques
tionnaire used as a screening tool for antenatal and PND, 
scored from 0 to 30, with ≥10 used to indicate clinically 
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significant depressive symptoms15,16 (in our study, this 
was defined as probable PND and would thus encompass 
the range of PND states);17 Cohen’s Perceived Stress Scale 
(PSS), a ten-item validated psychometric instrument to quan
tify the perception of stress; and Spielberger’s State–Trait– 
Anxiety Inventory (STAI), a 40-item self-report tool that 
assesses transient anxiety (state) at the moment of scoring, 
the dispositional anxiety (trait), and anxiety in general. 
Parturients’ demographic, obstetric, and epidural analgesia 
data from medical records were also collected in this study. 
After patients had delivered, they were interviewed by the 
anesthetic team for assessment of overall satisfaction with 
epidural analgesia, as per routine clinical practice. A 20-min 
ute phone survey was conducted at 5–9 weeks postdelivery to 
obtain postdelivery EPDS and STAI scores.

Statistical Analysis
Cohorts were defined as low and high pain-catastrophizing 
groups with PCF cutoffs of <25 and ≥25, respectively. The 
primary outcome was defined as EPDS score ≥10 at the 
postdelivery phone survey, and was treated as binary data 
with status “yes” or “no”. The primary objective was to 
evaluate whether high pain catastrophizing was associated 
with the binary variable of the EPDS score. No sample- 
size calculation was performed, as this was a secondary 
analysis of the primary trial.

Demographic, clinical, and anesthetic characteristics 
were summarized based on the group. Categorical data are 
summarized as frequency (proportion) and continuous data 
summarized as means± SD) or medians (ranges), whichever 
was appropriate. To find the association between pain cata
strophizing and PND states, we used logistic regression. 
Quantitative associations between PND states and pain cat
astrophizing are reported as ORs with 95% CIs. We investi
gated the predelivery factors associated with postdelivery 
EPDS score at 5–9 weeks on thepostdelivery phone survey 
as continuous data (secondary outcome). We fitted 
a generalized linear model (GLM) for normal distribution, 
with an identity-link function for postdelivery EPDS scores. 
Univariate and multivariate GLMs for postdelivery EPDS 
scores were fitted to find associations between postdelivery 
EPDS scores and other potential confounding factors. 
Variables with p<0.05 in the univariate GLM were selected 
for the multivariate model. We used backward variable selec
tion to decide on the final multivariate model. Quantitative 
associations from the GLM are reported as β estimates with 
95% CIs. Significance was set at p<0.05, and all tests were 

two-tailed. SAS version 9.4 software (SAS Institute, Cary, 
NC, USA) was used for all analyses.

Results
We recruited 805 parturients in this study: 463 (57.5%) in 
the low and 342 (42.5%) in the high pain-catastrophizing 
groups (Figure 1). Among these, 152 (32.8% among low 
pain-catastrophizing group) and 135 (39.5% among high 
pain-catastrophizing group) were lost to follow-up. 
A total of 518 participants completed the 5- to 9-weeks 
postdelivery surveys. In this study, the overall prevalence 
of probable PND at 5–9 weeks postdelivery was found to 
be 10.5% (95% CI 8.0%–13.5%), with 9.0% (28 of 311) 
and 12.7% (26 of 204) in the low and high pain- 
catastrophizing groups respectively. We found no signifi
cant association between high pain catastrophizing and 
the binary variable of EPDS score at cutoff of ≥10 
(p=0.1770).

Comparson of the low and high pain-catastrophizing 
groups (Tables 1 and 2) showed that there was no significant 
difference in demographic or obstetric characteristics, except 
age (30.0±4.1 years vs 29.3±4.5 years, p=0.0361) and dura
tion of third stage of labor (4.8±5.7 minutes vs 6.6±16.4 
minutes, p=0.0440). In addition, those in the high pain- 
catastrophizing group were more likely to be Indians 
(p=0.0490) or Malays (p=0.0004). We examined the associa
tion of epidural labor analgesia–related factors stratified by 
predelivery pain-catastrophizing total scores (Table 3). 
Compared to low pain catastrophizing group, high pain cat
astrophizing was associated with increased preblock pain 
scores on a numeric rating scale of 0–10 (6.7±2.6 vs 6.2 
±2.7, p=0.0094), more anesthetists required for epidural 
analgesia (p=0.0082), and presence of breakthrough pain 
(98 [28.7%] vs 95 [20.5%], p=0.0075). No significant differ
ences were found between the high and low pain- 
catastrophizing groups for analgesia prior to receiving epi
dural analgesia (p=0.0709), number of attempts at epidural 
insertion (1.2±0.5 vs 1.2±0.5, p=0.7366), time taken for 
epidural insertion (8.1±5.7 minutes vs 7.4±4.8 minutes, 
p=0.0638), or post-block pain score of 0–10 (0.2±0.8 vs 0.2 
±0.8, p=0.7556). There were no epidural failures reported, as 
the trial recruited only those with successful epidural 
placement.

We also investigated pain- and psychology-related 
measures in both low and high pain-catastrophizing 
groups (predelivery [EPDS, PCS, STAI, and PSS] and 
5– 9 weeks postdelivery [EPDS and STAI]; Table 4]). In 
the high pain-catastrophizing group, all subcomponents 
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of predelivery PCS (rumination, magnification, 
helplessness) were significantly greater than in the low 
pain-catastrophizing group (p<0.0001). Similarly, during 
the predelivery survey, the high pain-catastrophizing 
group had greater PSS (17.0±5.5 vs 14.3±5.4, 
p<0.0001), STAI (78.7±18.0 vs 69.6±15.4, p<0.0001), 
and EPDS (8.6±4.7 vs 6.5±3.9, p<0.0001) scores com
pared to the low pain-catastrophizing group. At 5–9 
weeks postdelivery, STAI and EPDS scores had 
decreased from the predelivery period among the 
whole study population. Notably, the decrease in STAI 
(state anxiety — p=0.3498, trait anxiety — p=0.3889, 
overall anxiety — p=0.3053) and EPDS (p=0.8436) 
scores were greater among women in the high pain- 
catastrophizing group than the low pain-catastrophizing 
group; however, the differences were not statistically 
significant. Instead, the high pain-catastrophizing group 
still had higher scores on postdelivery anxiety (31.4±9.6 
vs 28.7±8.4, p=0.0009), trait anxiety (34.2±10.1 vs 30.4 
±8.8, p<0.0001), overall anxiety (65.6±19.1 vs 59.2 
±16.2, p<0.0001), and postdelivery depressive symp
toms (4.0±4.5 vs 2.9±3.9, p=0.0046).

Table 5 shows the univariate and multivariate GLM 
analysis investigating factors associated with postdelivery 
EPDS scores. Variables with p<0.05 in the univariate 
GLM model are shown in the tables. The univariate 
GLM model showed that parturients with lower BMI at 
term, increased number of attempts at epidural insertion, 
longer time taken for epidural insertion, presence of break
through pain, increased predelivery PCS total score, and 
all subcomponent (rumination, magnification, helpless
ness), predelivery PSS, predelivery STAI (state, trait, 
total), and predelivery EPDS scores were all associated 
with higher risk of increased postdelivery EPDS score. 
Specifically, the high pain-catastrophizing group was 
associated with increased postdelivery EPDS 
scores (unadjusted β estimate 0.32, 95% CI 0.11–0.53; 
p=0.0033). Upon GLM multivariate logistic regression 
(Table 5), three factors were identified as independent 
associated factors for increased postdelivery EPDS score: 
increased predelivery pain catastrophizing (adjusted β esti
mate 0.36, 95% CI 0.15–0.57; p=0.0008), presence of 
breakthrough pain during epidural analgesia (adjusted β 
estimate 0.24, 95% CI 0.02–0.46; p=0.0306), and lower 

Figure 1 Study flowchart. Predelivery assessments State-Trait-Anxiety Inventory (STAI). Patients’ demographic, obstetric, and epidural analgesia data from medical records 
were also collected in this study. At 5–9 weeks postdelivery, EPDS and STAI scores were collected via phone survey.
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BMI at term (adjusted β estimate −0.04, 95% CI −0.07 to 
−0.01; p=0.0055).

Discussion
In this Asian-population cohort study, high predelivery 
pain-catastrophizing (PCS ≥25) was not associated with 
probable PND, as defined by EPDS ≥10, at 5–9 weeks 
postdelivery. However, increased predelivery pain 
catastrophizing (PCS ≥25), presence of breakthrough 
pain during epidural analgesia, and a lower BMI at term 
were associated with increased postdelivery EPDS scores.

The effect of pain catastrophizing has been investigated 
in the setting of labor, where increased PCS scores were 
positively associated with fear of overwhelming labor pain 
and pain avoidance during delivery.11 Flink et al further 
classified parturients as catastrophizers and noncatastrophi
zers based on a PCS cutoff of 20, and showed that the former 
group had greater anticipated and actual pain and poorer 
physical recovery; however, they did not collect data on 
psychological factors, eg, anxiety and depressive symptoms 

before or after delivery.14 Similar studies also demonstrated 
a positive correlation between high pain catastrophizing and 
pain in the perinatal period;18,19 however, thus far only one 
study has reported the effect of high pain catastrophizing on 
maternity blues at 2 days after delivery.10 Interestingly, one 
study on 114 parturients revealed that high pain catastrophiz
ing was not associated with usage of epidural analgesia, 
probably due to equivocal perception toward epidural 
analgesia in catastrophizers.11 Our findings of high predeliv
ery pain catastrophizing being associated with increased 
postdelivery EPDS scores suggest that negative expectations 
of labor pain are associated with greater depressive symp
toms. In several pain conditions (eg, chronic low-back pain, 
neck pain, or fibromyalgia), the use of cognitive behavioral 
therapy, acceptance and commitment therapy, or multimodal 
treatment comprising cognitive behavioral therapy and phy
sical therapy were found to provide modest benefits to 
patients with high pain catastrophizing.20 Future research is 
warranted to develop treatment for high pain-catastrophizing 
parturients, especially after delivery.

Predelivery PCS scores were collected upon successful 
initiation of epidural analgesia, and no statistical differ
ences were found between the high and low pain- 
catastrophizing groups on rate of epidural failure, break
through pain, or repeat procedures. It was however noted 
that in the high pain-catastrophizing group, a second 
anesthetist might be called upon to assist more frequently, 
but the number of attempts and total time taken for inser
tion did not vary between high and low pain- 
catastrophizing groups. Scores on postdelivery question
naires were taken after the epidural analgesia–delivery 
process, presence of breakthrough pain, or epidural fail
ures, but these was analyzed as per an intention-to-treat 
analysis, and hence the groups were analyzed on predeliv
ery PCS scores only.

Breakthrough pain refers to pain occurring after the 
institution of epidural analgesia that requires additional 
unscheduled intervention, eg, local anesthetic solution or 
opioid topups.21 Several studies have reported that the 
requirement for repeated supplemental medication is asso
ciated with longer duration of analgesia, posterior fetal 
presentation at birth, and cesarean or instrumental 
delivery.22,23 Likewise, Hess et al demonstrated that nulli
parity, heavier fetal weight, epidural catheter placement 
during early cervical dilation, and use of epidural analge
sia, as opposed to combined spinal–epidural analgesia, 
were independent predictors for breakthrough pain during 
labor.24 To our knowledge, this is the first study reporting 

Table 1 Demographic Characteristics (Stratification Based on 
Predelivery PCS Scores)

Low Pain- 
Catastrophizing 
Group 
(PCS <25), 
n=463

High Pain- 
Catastrophizing 
Group 
(PCS ≥25), 
n=342

p-value

Age (years) 30.0±4.1 29.3±4.5 0.0361

Race 0.0040

Chinese 275 (59.4) 189 (55.3) —

Malay 61 (13.2) 32 (9.4) —

Indian 60 (13.0) 76 (22.2) —

Other 67 (14.5) 45 (13.2) —

Weight (kg) 69.9±11.3 69.7±11.1 0.8288

Height (cm) 1.6±0.1 1.6±0.1 0.1541

BMI at 
term (kg/m2)

27.3±4.4 27.7±4.8 0.3505

ASA physical 
status

0.0928

I 398 (86.0) 279 (81.6) —

II 65 (14.0) 63 (18.4) —

Gravida 1.2±0.5 1.2±0.6 0.8827

Gestational 
age (weeks)

37.8±1.7 37.6±2.4 0.3212

Notes: Values expressed as means ± SD or n (%); p-values generated via χ2 

tests for categorical variables or t-tests for continuous variables. 
Abbreviations: ASA, American Society of Anesthesiologists; PCS, Pain 
Catastrophizing Scale.
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that presence of breakthrough pain is associated with 
increased postdelivery EPDS scores. Eisenach et al 
demonstrated that those who experienced severe acute 
pain within 36 hours postdelivery had triple the risk of 
developing PND of those who had mild postdelivery pain.6 

Ding et al showed that the use of epidural analgesia was 
associated with a decreased risk of PND compared with no 
epidural analgesia; however, the association of labor-pain 
intensity and PND intensity andPND states was not 
assessed.25 It has been shown that term pregnancy confers 
increased pain tolerance, especially during the active phase 
of labor.26,27 In this study, we found no significant asso
ciation between preblock pain scores and postdelivery 
EPDS scores. We postulate that high pain-catastrophizing 
patients could be more likely to exhibit significant dis
comfort at the point of initiation of epidural analgesia, 

and the primary anesthetist would have a lower threshold 
to seek help if any difficulty were faced. However, we 
found there was no increased difficulty in this group, as 
evidenced by the similar time to perform epidural analge
sia compared with the low pain-catastrophizing group. It is 
also possible that patients in the high pain-catastrophizing 
group would have a lower threshold to seek help for pain, 
hence the higher occurrence of breakthrough pain.

The association between BMI and general depression 
has been investigated,28,29 but there have been mixed results 
on the relationship between prepregnancy BMI and post
natal mood symptoms.30,31,32 For instance, Silverman et al 
reported that a U-shaped association was found between 
first-trimester BMI extremes (BMI <18.5 or BMI >35) and 
PND.30 However, that study did not determine a causal link, 
and this observation may be attributed to other factors 

Table 2 Obstetric Characteristics (Stratification Based on Predelivery PCS Scores)

Low Pain-Catastrophizing Group 
(PCS <25), 
n=463

High Pain-Catastrophizing Group 
(PCS ≥25), 
n=342

p-value

Mode of labor onset 0.2025

Spontaneous 241 (52.1) 158 (46.2) —
Prostin 141 (30.5) 123 (36.0) —

Artificial rupture of membranes 81 (17.5) 61 (17.8) —

Duration of second stage of labor (min) 58.6±59.2 65.4±65.1 0.1315
Duration of third stage of labor (min) 4.8±5.7 6.6±16.4 0.0440

Birth weight (g) 3120.3±366.3 3105.5±397.5 0.5880
Birth length (cm) 49.2±2.0 49.0±1.9 0.1632

Head circumference (cm) 33.6±1.3 33.5±1.2 0.2331

Sex 0.8338

Male 247 (53.4) 185 (54.1) —

Female 216 (46.7) 157 (45.9) —
Apgar score (1 min) 9 (2 to 9) 9 (1 to 9) 0.0921

Apgar score (5 min) 9 (3 to 9) 9 (1 to 9) 0.3287

Placenta weight (g) 604.7±126.7 598.4±115.7 0.4681

Mode of delivery 0.3221

Normal vaginal 254 (54.9) 204 (59.7) —
Instrumental (vacuum/forceps) 73 (15.8) 53 (15.5) —

Cesarean 136 (29.4) 85 (24.9) —

Neonate resuscitation
No 153 (33.1) 113 (33.0) 0.9989

Suction 302 (65.2) 218 (63.7) 0.6634
Bag and mask 2 (0.4) 6 (1.8) 0.0615

Intubation 1 (0.2) 3 (0.9) 0.1872

Patient satisfaction (0–100)a 90.5±9.3 89.1±11.4 0.0711

Notes: Values expressed as means ± SD, medians (range), or n (%); p-values generated via χ2 tests for categorical variables or t-tests for continuous variables. aFor this 
variable, there were 28 (6.1%) missing data from the low pain–catastrophizing group and 23 (6.7%) missing data from the high pain-catastrophizing group. 
Abbreviation: PCS, Pain Catastrophizing Scale.
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associated with obesity, such as family history, medical 
history, and environmental effects. Within the healthy nul
liparous parturients in our study, we found that lower BMI 
at term was associated with greater postdelivery EPDS 
scores, which could be reflective of the likelihood of the 
depressive state having been present antenatally.33 Avalos 

et al showed that persistent poor intake, a classical feature 
of antenatal depression, can result in low BMI, which in 
turn can affect fetal development.34 Related evidence from 
a large Singaporean perinatal cohort on adverse neonatal 
outcomes suggested a relationship with reduced birth 
weight and antenatal depression.35

Table 3 Pain Characteristics (Stratification Based on Predelivery PCS Scores)

Low Pain Catastrophizing 
Group 
(PCS <25), 
n=463

High Pain Catastrophizing 
Group 
(PCS ≥25), 
n=342

p-value

Analgesia prior to receiving epidural analgesia 0.0709
Nil 197 (46.7) 122 (39.1) —

Entonox 206 (48.8) 179 (57.8) —

Pethidine 19 (4.5) 11 (3.5) —
Preblock pain score (0–10)a 6.2±2.7 6.7±2.6 0.0094

Number of anesthetists 0.0082

1 440 (95.0) 309 (90.3) —

2 21 (4.5) 33 (9.7) —
3 2 (0.4) 0 (0.0) —

Number of attempts at epidural insertion 1.2±0.5 1.2±0.5 0.7366
Total time taken for epidural insertion 
(mins)b

7.4±4.8 8.1±5.7 0.0638

Postblock pain score (0–10) 0.2±0.8 0.2±0.8 0.7556
Breakthrough pain 95 (20.5) 98 (28.7) 0.0075

Required repeat procedure 5 (1.1) 4 (1.2) 1

Notes: Values expressed as means ± SD or n (%); p-values generated via χ2 test for categorical variables or t-tests for continuous variables. aFor this variable, there were 53 
(11.5%) missing data from the low pain-catastrophizing group and 29 (8.5%) missing data from the high pain-catastrophizing group. bFor this variable, there were 15 (3.2%) 
missing data from the low pain catastrophizing group and nine (2.6%) missing data from the high pain-catastrophizing group. 
Abbreviation: PCS, Pain Catastrophizing Scale.

Table 4 Psychological Characteristics (Stratification Based on Predelivery PCS Scores)

Characteristics Low Pain-Catastrophizing Group 
(PCS <25), 
n=463

High Pain-Catastrophizing Group 
(PCS ≥25), 
n=342

p-value

Predelivery
PSS (0–40) 14.3±5.4 17.0±5.5 <0.0001

STAI — state anxiety (20–80) 35.1±9.1 39.0±10.3 <0.0001

STAI — trait anxiety (20–80) 34.5±7.7 39.6±9.2 <0.0001
STAI — total score (40–160) 69.6±15.4 78.7±18.0 <0.0001

EPDS (0–30) 6.5±3.9 8.6±4.7 <0.0001

Postdelivery (5–9 weeks)
STAI — state anxiety scorea 28.7±8.4 31.4±9.6 0.0009

STAI — trait anxiety scorea 30.4±8.8 34.2±10.1 <0.0001
STAI — total scorea 59.2±16.2 65.6±19.1 <0.0001

EPDS (0–30)b 2.9±3.9 4.0±4.5 0.0046

Notes: Values expressed as means ± SD; p-values generated via t-tests. aFor these variables, there were 153 (33%) missing data from the low pain-catastrophizing group and 
136 (39.8%) missing data from the high pain-catastrophizing group due to loss of follow-up. bFor this variable, there were 152 (32.8%) missing data from the low pain- 
catastrophizing group and 138 (40.4%) missing data from the high pain-catastrophizing group due to loss of follow-up. 
Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; PCS, Pain Catastrophizing Scale; PSS, Perceived Stress Scale; STAI, State–Trait–Anxiety Inventory.
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Our univariate analysis showed that both age and duration 
of the third stage of labor were significantly associated with 
increased probability of PND (EPDS ≥10); however, such 
significance was not demonstrated on multivariate analysis, 
implying that these factors might be potential confounders for 
our suggested model. Those in the high pain-catastrophizing 
were more likely to be Indians or Malays. Previous research 
has shown that Indian and Malay patients who underwent 
Cesarean delivery reported higher pain and used more mor
phine than Chinese; however, this is unknown in patients 
undergoing vaginal delivery.36 It is possible that differences 
in culture and perceptions of the birth process may contribute 
to the findings, though future research is warranted.

There are some limitations to this study. Firstly, the 
cutoff for PCS scores varies by ethnicity or sociocultural 
and linguistic factors,10 and hence different PCS 
cutoffs should be explored and validated in other popula
tions. Additionally, it has been reported that Asians may 
have different perceptions and attitudes toward pain com
pared with individuals from other regions and ethnic 
groups.37 Secondly, this study included only healthy nulli
parous parturients. It is possible that nulliparous parturients 
may have different psychological profiles, perspectives, and 
expectations about the delivery process and postdelivery 
management from multiparous parturients. This in turn 
could possibly affect the degree of pain catastrophizing, 
depressive symptoms, and ability to cope after delivery. 
Thirdly, we recruited only parturients who requested epi
dural analgesia, and outcomes may differ from parturients 
who did not receive epidural analgesia. Parturients who did 

not opt for epidural analgesia may have different demo
graphic backgrounds in terms of sociocultural beliefs, pain 
tolerance, and expectations, all of which could contribute to 
mental health status, and these effects were not investigated. 
The inclusion criteria of the primary trial on recruiting those 
having nulliparous early labor and with epidural inserted 
may have limited the applicability of the findings to a wider 
laboring population. However, this design also allowed 
a more homogeneous population, so as to investigate the 
true effects of pain catastrophizing and other risk factors. 
Furthermore, as this study was a secondary analysis of 
a clinical trial, a priori sample-size calculation was not 
performed. Finally, we acknowledge that changes in 
EPDS scores may not have direct clinical significance 
with regard to PND. Affonso et al used effect-size estimates 
to determine that EPDS of 4 points or more was considered 
a “large” change, whereas 2–3 points was a “medium” 
change.38 Further mathematical calculation on the reliable- 
change index to measure clinical significance showed that 
a 4-point change was needed to be 95% confident that a real 
change had occurred in the individual.39 In our study, 
a statistically significant 2-point difference in predelivery 
PCS scores between the study groups allowed the interpre
tation of when patients “on average” had lower depressive 
symptoms in the low pain-catastrophizing group than the 
high pain-catastrophizing group; however, this may not 
allow further interpretation on clinical significance of how 
many women showed lower depressive symptoms in each 
group. Future research is needed to verify the clinical sig
nificance of our findings.

Table 5 Univariate and Multivariate Generalized Linear Model to Find Factors Associated with EPDS Scores

Unadjusted β Estimate (95% CI) p-value Adjusted β Estimate (95% CI) p-value

BMI at term (kg/m2) −0.04 (−0.07 to −0) 0.0277 −0.04 (−0.07, −0.01) 0.0055
Number of attempts for epidural insertion 0.21 (0.07–0.36) 0.0036 — —

Total time taken for epidural insertion 0.02 (0–0.03) 0.0141 — —

Breakthrough pain (yes) 0.25 (0.03–0.48) 0.0273 0.24 (0.02, 0.46) 0.0306
PCS — rumination (predelivery) 0.03 (0.01–0.06) 0.0117 — —

PCS — magnification (predelivery) 0.07 (0.04–0.11) <0.0001 — —

PCS — helplessness (predelivery) 0.03 (0.01–0.04) 0.0015 — —
PCS — total score (predelivery) 0.02 (0.01–0.02) 0.0005 — —

PCS — total score ≥25 (predelivery) 0.32 (0.11–0.53) 0.0033 0.36 (0.15, 0.57) 0.0008
PSS (predelivery) 0.06 (0.04–0.08) <0.0001 — —

STAI — state anxiety (predelivery) 0.03 (0.02–0.04) <0.0001 — —

STAI — trait anxiety (predelivery) 0.04 (0.03–0.05) <0.0001 — —
STAI — total score (predelivery) 0.02 (0.01–0.02) <0.0001 — —

EPDS (predelivery) 0.09 (0.07–0.11) <0.0001 — —

Note: Parameters with p<0.05 in the univariate generalized linear model were included in this table. 
Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; PCS, Pain Catastrophizing Scale; PSS, Perceived Stress Scale; STAI, State–Trait–Anxiety Inventory.
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Conclusion
In this study, we showed that high pain catastrophizing 
was not itself associated with probable PND 5–9 weeks 
after delivery. However, high predelivery pain catastro
phizing, lower BMI at term, and the presence of break
through pain during epidural analgesia were associated 
with increased EPDS scores 5–9 weeks after delivery. 
This suggests that pain severity and pain vulnerability 
have an important association with increased depressive 
symptoms and may contribute to PND states. Prospective 
studies to validate our findings are needed to confirm the 
impact of the proposed association model. Future research 
will also evaluate the usefulness of this model to be 
implemented for risk stratification and early interventional 
therapy to reduce PND and PND states.

Abbreviations
ASA, American Society of Anesthesiologists; EPDS, 
Edinburgh Postnatal Depression Scale; GLM, generalized 
linear model; HPA, hypothalamic–pituitary–adrenal; NRS, 
numeric rating scale; PCS, Pain Catastrophizing Scale; 
PND, postnatal depression; PSS, Perceived Stress Scale; 
RCI, Reliable-Change Index; ROC, receiver-operating 
characteristic; STAI, State–Trait−Anxiety Inventory; 
STROBE, Strengthening Reporting of Observational 
Studies in Epidemiology.
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