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Background: Labor pain is a variable and complex experience with both sensory and 
affective components. Pain catastrophizing tendencies are predictive of increased distress 
during labor. Likewise, pain severity has important associations with increased depressive 
symptoms in mothers, with consequences on perinatal and infant outcomes. Hence, we 
investigated the association between increased early labor pain with both pre-delivery pain 
catastrophizing and depressive states.
Methods: We recruited nulliparous women who had requested labor epidural analgesia. Pre- 
delivery questionnaires including short-form McGill pain questionnaire–2 (SF-MPQ-2), pain 
catastrophizing scale (PCS), and Edinburgh postnatal depression score (EPDS) were 
administered.
Results: A total of 712 women completed the pre-delivery questionnaires. There was 
a significant association between SF-MPQ-2 neuropathic subscale and EPDS ≥ 10 (unad
justed OR 1.74, 95% CI 1.11–2.73, p = 0.0161), as well as PCS ≥ 25 (unadjusted OR 1.55, 
95% CI 1.06–2.26, p = 0.0244). SF-MPQ-2 sensory intermittent subscale and EPDS ≥ 10 
(unadjusted OR 2.02, 95% CI 1.34–3.03, p = 0.0007), and PCS ≥ 25 (unadjusted OR 1.59, 
95% CI 1.14–2.23, p = 0.0069) also showed significant association.
Conclusion: Increased sensory intermittent and neuropathic subsets of early labor pain are 
significantly correlated with increased pre-delivery pain catastrophizing and depressive states 
in nulliparous women. This positive association may be useful for pre-delivery risk stratifi
cation for early interventions towards a more holistic care management.
Keywords: labor pain, pain catastrophizing, pre-delivery depression, survey

Introduction
Labor pain is a variable, complex and multidimensional process with both sensory 
and affective components. The association between pain and depressive symptoms 
is frequently reported in perinatal period.1–3 History of depression or pre-delivery 
pain is associated with higher incidence of postnatal depression (PND).4–6 In 
addition, pain before pregnancy and a history of depression are also significantly 
correlated with persistent pain after childbirth.4–6 These multifaceted associations 
are of interest as mothers’ pain and mental experience before their delivery could 
impact the experience of labor pains, possibly with adverse maternal and infant 
outcomes.
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Recent studies have also shown an association between 
pain catastrophizing, compounded by labor pain, and con
sequent adverse postnatal adjustment states.7,8 Pain cata
strophizing is an exaggerated negative mental status 
during actual or anticipated painful stimulus, and results 
in rumination, magnification, and helplessness.9 Pre- 
existing pain catastrophizing tendencies were predictive 
of increased distress during contractions and childbirth.10 

Similarly, women with fear of pain, feelings of helpless
ness and loss of control reported increased pain during 
childbirth, as well as heightened distress.11 Ferber et al 
reported that postnatal catastrophizers had poorer postnatal 
physical recovery and exhibited more depressive features.7 

Hence, screening of at-risk women for pre-existing pain 
catastrophizing before delivery may be beneficial.

Pain scales most often used in the literature for measuring 
the intensity of labor pain include Visual analogue scale 
(VAS), Numerical rating scale (NRS), Face rating scale 
(FRS), and Verbal rating scale (VRS).12 The main disadvan
tage of using these scales is the unidimensional pain assess
ment nature, which may not fully reflect the early labor pain 
experience, especially neuropathic subsets.13 Neuropathic 
pain is “pain caused by a primary lesion or dysfunction in 
the nervous system”, often described as pain of “burning, 
electric shock-like, prickling, or itching sensations or 
numbness”.14,15 A recent development of short-form 
McGill pain questionnaire–2 (SF-MPQ-2) includes the qua
lities of both neuropathic and non-neuropathic pain and has 
since proven usefulness in patients with acute pain and 
cesarean delivery.16–18 However, the evidence for its use in 
assessing labor pain should be further explored.

With these limited literature in the area of early labour 
pain and mental conditions, we hypothesized there would be 
a positive association between increased early labor pain 
with both pre-delivery pain catastrophizing and depressive 
states in nulliparous women in a clinical setting with admin
istration of labor epidural analgesia. We also looked into the 
association between the specific nature of early labor pain 
with pre-delivery stress and anxiety traits in these women.

Methods
Recruitment
This cohort study was a secondary analysis of data col
lected from a clinical trial investigating epidural delivery 
regimens. The study was conducted between January 2015 
and March 2019 in KK Women’s and Children’s Hospital, 
Singapore, on women who received epidural analgesia for 

labor. The study protocol was developed according to the 
Strengthening the Reporting of Observational studies in 
Epidemiology (STROBE) guidelines on reporting cohort 
studies.19 The study was reviewed and approved by the 
SingHealth Centralized Institutional Review Board, 
Singapore (SingHealth CIRB reference number 2014/ 
670/D and 2018/3128), and registered on ClinicalTrials. 
gov (NCT02278601) on October 26, 2014.

We recruited nulliparous women aged 21–50 years, 36 
gestational weeks or more, with a singleton fetus, the 
American Society of Anesthesiologists’ physical status II, 
and in early labor (defined as cervical dilation <5 cm) who 
had requested labor epidural analgesia in the clinical trial. 
We excluded women with multiple pregnancies, non- 
cephalic fetal presentation, diagnosed obstetric complica
tions (eg, preeclampsia, premature rupture of membranes), 
contraindications to neuraxial blockade, ineffective epi
dural analgesia during initiation, had received parenteral 
opioids within the 2-hours preceding the insertion of epi
dural, or the possibility of inadvertent dural puncture.

For the recruitment, study posters and brochures were 
placed in the antenatal clinics, antenatal classes, antenatal 
wards and delivery suite. The consent process commenced 
when women were not in distress (pain score of 3 or less out 
of 10 using numerical rating scale). All women were coun
selled by the investigators about the study protocol with written 
consent.

Labor epidural analgesia was established via 
a standardized protocol.20 Once the woman was comfortable, 
pre-delivery questionnaires in paper were given after standar
dized explanation by research coordinators or investigators, 
and women were instructed to give responses prior to the 
epidural analgesia as close as possible. These included: i) 
The short-form McGill pain questionnaire–2 (SF-MPQ-2), 
a multidimensional pain assessment tool that assesses the 
major symptoms of both neuropathic and non-neuropathic 
pain with four subscale scores (continuous pain, intermittent 
pain, predominantly neuropathic pain, and affective 
descriptors).13,14 There are a total of 22 items with 0–10 
numerical response options (0 being none, and 10 being 
worst possible). In addition, a numerical rating scale (0 being 
no pain, and 10 being worst pain imaginable) is used to 
measure the labor pain intensity. The SF-MPQ-2 has shown 
good correlation with the standard form and has been validated 
in obstetric population where pain evaluation is often restricted 
by time distress during the labor process;15,18 ii) pain catastro
phizing scale (PCS), a validated self-reported questionnaire to 
evaluate negative thought processes that one may have with 
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exposure to actual/anticipated pain/painful experiences. PCS ≥ 
30 is associated with clinically relevant pain catastrophizing in 
the general adult population.9,21,22 However, this cut-off is 
generally regarded as 20–25 in pregnant women.7,8 In this 
study, a cut-off of 25 was used as previous study has reported 
an association between high pain catastrophizing (PCS ≥ 25) 
and increased post-delivery EPDS scores;20 iii) Edinburgh 
postnatal depression score (EPDS), a ten-item self-reported 
questionnaire used as a screening tool for pre-delivery depres
sive symptoms and PND, with a score of 10 or more indicating 
clinically significant depressive symptoms;23–25 iv) Cohen’s 
perceived stress scale (PSS), a ten-item validated psycho
metric instrument to quantify the perception of stress;26 and 
v) 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 anxi
ety in general.27

The demographic and obstetric data from medical records 
were also collected in this study. On the following day after 
delivery, the women were reviewed by the anesthetic team as 
per institution’s routine practice. The investigators were 
responsible for collecting the SF-MPQ-2, PCS and EPDS 
questionnaires, and if there was any missing data, the investi
gators would perform follow-up during hospital stay.

Statistical Analysis
Our primary objective was to determine if there was an asso
ciation between increased early labor pain and pain catastro
phizing or pre-delivery depressive states in laboring women 
who received labor epidural analgesia. A pre-delivery EPDS 
score ≥10 was treated as binary data to identify the presence of 
pre-delivery depressive states.25 PCS cut-offs of <25 and ≥25 
was used to define the status “no” or “yes” on low and high 
pain catastrophizing cohorts, respectively.20

Demographic and baseline characteristics of the partici
pants were summarized based on the PCS cohorts. Categorical 
data were summarized as frequency (proportion) and contin
uous data summarized as mean ± SD. Univariate logistic 
regression model was used to derive the association between 
pre-delivery pain catastrophizing and depressive states with 
early labor pain using SF-MPQ-2. Associations between pre- 
delivery EPDS and PCS with the subscales of SF-MPQ-2 
were reported as unadjusted odds ratio (OR) with 95% con
fidence intervals (CIs). Pearson’s correlation coefficient was 
used to find strength of a linear association between SF-MPQ 
-2 subscales and pre-delivery EPDS and PCS scales. 
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
A total of 712 women were recruited and completed the 
SF-MPQ-2. Women recruited had mean (SD) age, body 
mass index (BMI), and gestational age of 29.6 (4.2) years 
old, 27.5 (4.7) kgm−2, and 37.7 (2.1) weeks [range: 36–41 

Table 1 Demographic Characteristics for All Recruited Women 
(N=712)

Variable All Women (N =712)

Age (years), mean (SD) 29.6 (4.2)

Race, n (%)
Chinese 380 (53.4)

Indian 93 (13.1)

Malay 131 (18.4)
Others 108 (15.2)

Weight (kg), mean (SD) 69.9 (12.3)

Height (cm), mean (SD) 159.5 (6.0)

BMI (kgm−2), mean (SD) 27.5 (4.7)

Gestational age (weeks), mean (SD) [range] 37.7 (2.1) [36–41]

Gravida, mean (SD) 1.2 (0.5)

Direct morbidities, n (%)a

Yes 38 (5.3)
No 674 (94.7)

Indirect morbidities, n (%)b

Yes 101 (14.2)

No 611 (85.8)

Drug allergy, n (%)

Yes 618 (86.8)

No 94 (13.2)

Mode of delivery, n (%)

Normal vaginal delivery 406 (57.0)
Cesarean delivery 196 (27.5)

Instrumental delivery 110 (15.5)

Post procedure complications, n (%)c

Yes 72 (10.1)

No 640 (89.9)

Notes: aThe sub-categories of those with direct morbidities were: Pregnancy- 
induced hypertension (n=5; 0.7%), preterm labor (n=1; 0.1%), previous cesarean 
delivery (n=1; 0.1%), and others not specified (n=31; 4.4%). bThe sub-categories of 
those with indirect morbidities were: Cardiovascular system (n=2; 0.3%), diabetes 
mellitus (n=18; 2.5%), gastrointestinal tract (n=4; 0.6%), hypertension (n=1; 0.1%), 
musculoskeletal (n=4; 0.6%), Respiratory (n=16; 2.3%), and others not specified 
(n=56; 7.9%). cThe sub-categories of those with post-procedure complications 
were: Backache (n=34; 47.2%), headache (n=2; 2.8%), neural deficit (n=6; 8.3%), 
urinary retention (n=19; 26.4%), and others not specified (n=11; 15.3%). 
Abbreviations: BMI, body mass index; SD, standard deviation.
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weeks], respectively (Table 1). Of the frequently used 
descriptors to describe early labor pain using the SF- 
MPQ-2, the intensity of “tiring-exhausting”, “cramping” 
and “aching” were the highest (Table 2).

The mean (SD) of EPDS score of the whole cohort was 
7.4 (4.4), with a total of 193 (27.2%) women reporting an 
EPDS score of 10 or more. With regard to the PCS total 
score, the recruited women scored a mean (SD) of 8.4 
(4.6), with 310 (43.6%) of participants having a PCS ≥ 
25. The mean (SD) of PCS subscales were 9.5 (6.0), 9.5 
(6.0) and 4.5 (3.0) for helplessness, magnification, and 
rumination, respectively. These are presented in Table 3.

We performed a correlation analysis on the relationship 
between SF-MPQ-2 subscales on neuropathic and intermit
tent pain. Pearson correlation coefficient for the SF-MPQ-2 

neuropathic subscale with pre-delivery EPDS and pre- 
delivery PCS was 0.279 and 0.189, respectively (Figure 1A 
and B). Similarly, SF-MPQ-2 intermittent pain subscale with 
pre-delivery EPDS and pre-delivery PCS reported Pearson 
correlation coefficients of 0.216 and 0.172, respectively 
(Figure 2A and B). Based on the findings in Table 4, there 
was a significant association between SF-MPQ-2 neuro
pathic subscale and EPDS ≥ 10 (unadjusted OR 1.74, 95% 
CI 1.11–2.73, p = 0.0161), as well as PCS ≥ 25 (unadjusted 
OR 1.55, 95% CI 1.06–2.26, p = 0.0244). There was also 
significant association between SF-MPQ-2 sensory intermit
tent subscale with EPDS ≥ 10 (unadjusted OR 2.02, 95% CI 
1.34–3.03, p = 0.0007), and PCS ≥ 25 (unadjusted OR 1.59, 
95% CI 1.14–2.23, p = 0.0069). No significant statistical 
differences were found in the associations of SF-MPQ-2 
sensory continuous with EPDS ≥ 10 (unadjusted OR 1.40, 
95% CI 0.70–2.79, p = 0.3372), and PCS ≥ 25 (unadjusted 
OR 1.36, 95% CI 0.76–2.44, p=0.3034), nor between affec
tive subscales and pre-delivery EPDS ≥ 10 (unadjusted OR 
1.68, 95% CI 0.99–2.86, p = 0.0541), and PCS ≥ 25 (unad
justed OR 1.17, 95% CI 0.76–1.80, p = 0.4775).

Discussion
By utilizing the SF-MPQ-2 in this cohort study, we found 
that higher pre-delivery neuropathic and intermittent nat
ure of early labor pain positively correlated with both 

Table 2 SF-MPQ-2 Pain Characteristics of All Women (N = 712)

Variable Mean 
(SD)

Women Scoring ≥1 for 
Each Subscale (n, %)

Sensory Continuous Subscale

Throbbing Pain 2.1 (2.8) 353 (49.8)

Aching pain 4.0 (3.0) 567 (79.8)

Heavy pain 2.7 (3.2) 386 (54.4)

Tender 2.3 (2.7) 407 (57.3)

Gnawing pain 1.8 (2.6) 302 (42.9)

Cramping pain 4.2 (3.0) 580 (81.6)

Sensory Intermittent Subscale

Shooting pain 2.1 (2.8) 341 (48.0)

Stabbing pain 1.9 (2.8) 314 (44.3)

Sharp pain 2.8 (3.0) 431 (60.7)

Piercing 1.5 (2.6) 242 (34.1)

Splitting pain 1.8 (2.7) 298 (41.9)

Electric-shock pain 1.1 (2.3) 182 (25.6)

Affective Subscale

Tiring-exhausting 4.5 (3.2) 581 (81.7)

Sickening 1.9 (2.6) 331 (46.7)

Fearful 2.7 (3.0) 426 (60.0)

Punishing-cruel 1.3 (2.5) 204 (28.8)

Neuropathic Subscale

Cold-freezing pain 1.0 (2.0) 179 (25.2)

Hot-burning pain 1.5 (2.5) 258 (36.4)

Pain caused by light touch 1.0 (2.0) 197 (27.7)

Itching 2.8 (3.0) 447 (63.1)

Tingling or “pins and needles” 2.1 (2.6) 365 (51.4)

Numbness 2.5 (2.9) 405 (57.0)

PPI (0–10) 6.4 (2.7) –

Abbreviations: PPI, present pain intensity; SD, standard deviation; SF-MPQ-2, 
short-form McGill pain questionnaire–2.

Table 3 Pre-Delivery Psychological Characteristics of All 
Women (N = 712)

Variable All Women (N = 712)

EPDS, n (%)

No (EPDS < 10) 517 (72.8)

Yes (EPDS ≥ 10) 193 (27.2)

EPDS total, mean (SD) 7.4 (4.4)

PCS Total, n (%)

No (PCS < 25) 401 (56.4)
Yes (PCS ≥ 25) 310 (43.6)

PCS Total, mean (SD) 8.4 (4.6)
PCS Helplessness, mean (SD) 9.5 (6.0)

PCS Magnification, mean (SD) 9.5 (6.0)

PCS Rumination, mean (SD) 4.5 (3.0)
PSS Total, mean (SD) 15.7 (5.6)

STAI State Anxiety, mean (SD) 36.8 (10.0)

STAI Trait Anxiety, mean (SD) 36.8 (9.0)
STAI Total, mean (SD) 73.6 (17.6)

Abbreviations: EPDS, Edinburgh postnatal depression score; PCS, pain catastro
phizing scale; PSS, Cohen’s perceived stress scale; SD, standard deviation; STAI, 
Spielberger’s state-trait-anxiety inventory.
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higher pre-delivery EPDS and PCS. Considered within this 
context, women’s descriptions of the pain, rather than just 
pain intensity, may be important. These pain descriptors 
may reflect the women’s psychological status during labor 
that may affect postnatal outcomes and could be an area of 
research for patient risk stratification.

The findings illustrate the multidimensional and 
dynamic nature of labor pain. Early stages of labor pain 
result in visceral pain due to uterine contractions and 
stretching of the cervix, resulting in dull intermittent 
labor pain.28 Somatic pain occurs with visceral pain closer 
to delivery. In this active phase, the uterus contracts more 
intensely and regularly, in addition to heightened stimula
tion via the pudendal nerves. Hence, perineal pain that 
occurs is often sharp and well localized.28,29 In the late 
part of the first stage of labor and during the second stage 
of labor, women may report “neuropathic” descriptors, 
likely due to stimulation of pain-sensitive structures in 
the pelvic cavity.30 Nevertheless, the most frequent 

descriptors given by the women (eg, “tiring-exhausting”, 
“cramping”, “aching”) were under the subscales of sensory 
continuous and affective pain based on the SF-MPQ-2, of 
which the subscales did not show significant association 
with pre-delivery pain catastrophizing nor depressive 
states. Again, this reiterates the variability of labor pain, 
in our case the early stage of labor pain, and how the 
varied characteristics of pain, or pain perception are just 
as important to grasp as pain intensity when SF-MPQ-2 is 
considered in the labor and delivery settings.

Studies have suggested that prenatal anxiety is asso
ciated with increased labor pain, and women with anxiety 
or depressive disorders are included to use epidural 
analgesia during labor.31,32 Pettersson et al further demon
strated that self-reported pre-delivery depressed mood was 
associated with increased labor pain during the initial 
phase of labor.33

Catastrophizing is a strong predictor of pain 
severity.9,34,35 Hence, anticipation of severe pain during 

Figure 1 Correlation between pre-delivery SF-MPQ-2 neuropathic pain subscale and (A) pre-delivery EPDS; and (B) pre-delivery PCS. 
Abbreviations: EPDS, Edinburgh postnatal depression score; PCS, pain catastrophizing scale.
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childbirth may be associated with psychological reactions, 
such as pain catastrophizing. Based on the fear avoidance 
model, a person’s experience of pain is affected by factors 
such as emotional, biological, cognitive, and behavioral 
states. When applied in the context of our study, women 
with higher pain catastrophizing may interpret labor pain as 
threatening and evoking excessive thoughts. This may lead 
to an anticipation and overestimation of pain intensity. 

Women may place greater focus on their pain while under
mining their own coping abilities.8 Women with pain cata
strophizing in labor had higher anticipation and pain 
experience than non-catastrophizers, but studies have not 
investigated on specific nature of labor pain.8,10 We pre
viously found that pre-delivery PCS is associated with 
increased post-delivery EPDS score, further emphasizing 
the importance in managing pre-delivery pain and mood.20

Figure 2 Correlation between pre-delivery SF-MPQ-2 intermittent pain subscale and (A) pre-delivery EPDS; and (B) pre-delivery PCS. 
Abbreviations: EPDS, Edinburgh postnatal depression score; PCS, pain catastrophizing scale.

Table 4 Univariate Analysis Between SF-MPQ-2 Subscales and Pre-Delivery EPDS and PCS

SF-MPQ-2 Subscales EPDS ≥ 10 PCS ≥ 25

Unadjusted OR (95% 
CI)

P-value Unadjusted OR (95% 
CI)

P-value

Sensory Continuous 1.40 (0.70, 2.79) 0.3372 1.36 (0.76, 2.44) 0.3034
Sensory Intermittent 2.02 (1.34, 3.03) 0.0007 1.59 (1.14, 2.23) 0.0069

Affective 1.68 (0.99, 2.86) 0.0541 1.17 (0.76, 1.80) 0.4775

Neuropathic 1.74 (1.11, 2.73) 0.0161 1.55 (1.06, 2.26) 0.0244

Abbreviations: EPDS, Edinburgh postnatal depression score; PCS, pain catastrophizing scale; SF-MPQ-2, short-form McGill pain questionnaire–2; OR, odds ratio; CI, 
confidence interval.
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The limitations of this study included the secondary ana
lysis design based on a larger clinical trial on labor epidural 
analgesia. Nevertheless, we addressed the current lack of 
knowledge on specific subsets of neuropathic pain and inter
mittent pain components with pre-delivery self-reported pain 
catastrophizing or depressive states. Another limitation of this 
study is that SF-MPQ-2 was initially developed for assessment 
of chronic pain and has not been widely used for assessing 
labor pain. Other pain scales that have been used to diagnose 
neuropathic pain in obstetric population include the Douleur 
Neuropathique 4 (DN4) questionnaire and the Leeds assess
ment of neuropathic symptoms and signs (LANNS) question
naire, but they are also not originally designed to specify the 
pain characteristics in laboring women.15,36,37 Therefore, an 
instrument specifically designed to evaluate the neuropathic 
component of early labor pain would be useful. This study is 
also limited by the primary study design on including only 
healthy nulliparous women. Nulliparous women may possess 
different psychological frame of mind, pre-delivery percep
tions and anticipations compared to multiparous women, 
which could affect the sensitivity of statistical outcomes of 
association between SF-MPQ-2 pain scores and pre-delivery 
EPDS/PCS scores. We also did not consider possible confoun
ders such as BMI and age that are relevant to pain perception 
and may affect the correlation outcomes. In addition, only 
women who requested for labor epidural analgesia were 
recruited in this study. Women who did not receive epidural 
analgesia may have differing convictions, pain thresholds, and 
expectations that could contribute to different outcomes. On 
a similar note, women were instructed to report the pain prior 
to the epidural analgesia upon recruitment; however, the ques
tionnaires were administered just after epidural analgesia was 
performed. We acknowledged this limitation, but this would 
also allow comfort when they were answering the question
naires. Therefore, future research is required to generalize 
these findings to a wider population of pregnant women of 
different cultural and clinical contexts. Finally, we investigated 
the relationship between SF-MPQ-2 and PCS, as well as with 
EPDS, but the pre-delivery psychological state may be con
founded by other factors such as socioeconomic status which 
was not included in the analysis.

Conclusions
We showed that increased intermittent and neuropathic 
subscales of early labor pain were significantly correlated 
with increased pre-delivery pain catastrophizing and 
depressive states in nulliparous women who requested 
and received labor epidural analgesia. This positive 

association may be useful for pre-delivery risk stratifica
tion to allow early support and interventions for postpar
tum care management. The use of SF-MPQ-2 in assessing 
early labor pain may also offer a more holistic approach in 
encompassing the multidimensional qualities of pain.
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