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Abstract

Background and aims: A considerable research-literature
focuses on pain during labor and associations with post-
partum persistent pain and depression, with findings
pointing in various directions. The aim of this study was
to examine the role of labor pain and overall birth experi-
ence in the development of pain and depression 8 weeks
after delivery.

Methods: The study sample was drawn from the Akershus
Birth Cohort. Data from multiple sources were used, includ-
ing the hospital’s birth record (n=4,391), questionnaire
data from gestational week 17 of pregnancy (n=3,752),
8 weeks postpartum (n=2,217), and two questions about
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pain and birth experience asked within 48 h after delivery
(n=1,221). The Edinburgh Postnatal Depression Scale was
used to measure postpartum depression, a single ques-
tion was used to measure persistent pain 8 weeks postpar-
tum, while pain and birth experience were measured by
numeric rating scales. A history of pre-pregnant depres-
sion and chronic pain were measured through self-report
questions in gestational week 17. A total of 645 women
had complete data from all sources. We applied multiple
imputation techniques to handle missing responses on
the two questions about pain and birth experience.
Results: The results showed that neither labor pain nor
birth experience were associated with persistent pain
8 weeks postpartum, whereas pain before pregnancy (OR
3.70; 95% CI 2.71-5.04) and a history of depression (OR
2.31; 95% CI 1.85-2.88) were statistically significant pre-
dictors of persistent pain. A negative birth experience was
significantly (OR 1.16; 95% CI 1.04-1.29) associated with
postpartum depression, whereas labor pain intensity was
not. A history of depression (OR 3.95; 95% CI 2.92-5.34)
and pre-pregnancy pain (OR 2.03; 95% CI 1.37-3.01) were
important predictors of postpartum depression 8 weeks
after delivery.

Conclusions and implications: Whilst the relationship
between labor pain intensity and postpartum pain and
depression remain unclear, our results do imply the need
to screen for previous depression and chronic pain condi-
tions in pregnant women, as well as consider preventive
measures in those who screen positive.

Keywords: labor; pain; postpartum depression; postpar-
tum persistent pain; birth experience.

1 Introduction

Pain is a fundamental feature of childbirth, and birth
experiences can vary widely. Yet little is known about the
potential long-term consequences of labor pain intensity
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and overall birth experience. Two common health con-
cerns that a substantial number of women struggle with
after giving birth are persistent pain and symptoms of
depression. The incidence of persistent postpartum pain
(assessed 2-3 months after delivery) ranges from up to
10% after vaginal delivery, to up to 18% after caesarean
delivery [1, 2], while postpartum depression (usually
assessed within the first 3-6 months postpartum) has an
incidence of about 12% [3]. Post-partum pain is usually
defined as pain that began at the time of labor and delivery
and include a location that could be ascribed to the deliv-
ery (pelvis, perineum, abdomen) [2], but more general
descriptions are also common (e.g. painful perineum) [4].
Both postpartum pain and depression could have debili-
tating consequences. Postpartum depression has been
shown to interfere with the maternal-infant bonding, and
increase the risk of long-term psychological sequelae in
the child [5-7], whilst persistent pain can have significant
consequences for coping with daily activities, as well as
increase the risk of more permanent pain conditions [4].

Some studies suggest there is an association between
labor pain and postpartum depression, suggesting that
managing labor pain and early postpartum pain decreases
the risk for depression [8-10]. A recent study even suggest
that effective labor pain management with epidural anal-
gesia was associated with reduced postpartum depression
symptoms [11]. However, the explained variance of labor
pain was minimal in this study, and other studies have
not been able to find this association [12, 13]. High-quality
prospective studies have therefore been called for in order
to understand the complex interplay between intrapartum
pain and postpartum depression [14]. Other established
risk factors for postpartum depression involve prenatal
depression, childcare stress, life stress, social support,
prenatal anxiety and a history of depression [15, 16].

Persistent postpartum pain has been the subject of few
research articles, despite a high incidence and potentially
debilitating nature of such pain [4]. Known predictors of
persistent postpartum pain involve labor pain intensity in
vaginal delivery, and pain shortly after cesarean delivery
[17]. Other predictors of persistent pain involve a history
of previous pain, and the incidence of persistent pain is
generally higher after cesarean delivery than after vaginal
delivery [2, 18, 19].

It is reasonable to assume that not only the labor pain
intensity, but also the women’s overall birth experience
may increase the risk of late effects, particularly the risk
for postpartum depression. In several previous studies a
negative or poor birth experience has indeed been asso-
ciated with a higher score on the Edinburg Postpartum
Depression Scale [20, 21], while other studies indicate
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no such associations [22]. Some of these disagreements
may be due to methodological differences, such as how
and when the questions were asked. In many cases the
questions were asked in retrospect, increasing the risk of
memory bias. As far as we know, no previous studies have
prospectively investigated the association between birth
experience and persistent postpartum pain.

The aim of this study was to examine the role of labor
pain and overall birth experience in the development of
pain and depression 8 weeks after delivery. We hypoth-
esized that both labor pain intensity and birth experience
would be associated with postpartum depression and per-
sistent pain after delivery.

2 Methods

2.1 Design

The study was a longitudinal cohort study, which exam-
ined the role of labor pain and overall birth experience
in the development of pain and depression 8 weeks after
delivery.

2.2 Data source and study population

This study sample was part of the Akershus Birth Cohort
Study (ABC) [23], which targeted all women scheduled to
give birth at Akershus University Hospital. The hospital
is located near Oslo, the capital of Norway, and serves a
total population of approximately 400,000 individuals
from both urban and rural surroundings. On average,
3,500 women gave birth at the hospital each year during
the study period.

2.3 Recruitment procedure

Women were recruited at their routine fetal ultrasound
examination performed around gestational week 17, from
November 2008 to April 2010. As part of the public antena-
tal care program, this examination is offered free of charge
to all women in the hospital’s catchment area. Pregnant
women who were able to complete a questionnaire in Nor-
wegian were eligible for the Akershus Birth Cohort. There
were no exclusion criteria. Consenting women were handed
a questionnaire at gestational week 17 and were thereafter
followed up with another questionnaire before as well as
8 weeks after delivery. Figure 1 displays a flowchart of the
recruitment and retention of study participants. In total,
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Women who attended
routine ultrasound screening
n = 6244

Women invited to the study
n=4814

A: Women included in the
cohort
n = 4662

B: Returned Q1,
pregnancy week 17
n = 3752 (80% of A)

Delivery
completed 2 questions
within 48 h after
delivery
n=1221
Birth record data, n = 4391

Returned Q83,
8 weeks after delivery
n=2217 (48% of A, 59% of B)

Women included, n = 645
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Not asked due to language barrier, n = 1088
Not invited due to time constraints, n = 342

Did not consent to the study, n = 152

Did not return Q1, n =910

Excluded due to new address or obstetric
complications, n = 131

Not further included due to either giving birth
at a different hospital or perinatal infant death
or serious birth defects of the child, n =215

Did not return Q3, n = 1189

Not completed the three questionnaires, n = 1572

Fig. 1: Study flowchart showing number of included women, analyzed and excluded or lost to follow-up.

2,217 women returned the post-partum questionnaire
8 weeks after delivery, which is 48% of those originally
included in the cohort (2,217 out of 4,662) and 59% of those
who returned questionnaire 1 in pregnancy week 17 (2,217
out of 3,752). The number of eligible women dropped some-
what 8 weeks postpartum, as some women had moved or
were withdrawn from the study because of severe compli-
cations (see Fig. 1 for details).

We used questionnaire data from week 17 of pregnancy
as well as 8 weeks after delivery. We also used data from
the hospital’s birth record. The birth record is completed
by the hospital staff members and contains sociodemo-
graphic and medical information about the mother, child,
pregnancy and birth.

An additional brief questionnaire (about labor pain
and birth experience) was handed out to the women
within 48 h after delivery, as well, between May 2009 and
September 2010 (n=2,389), and 51% (1,221 out of 2,389)
of the women included in the study answered (Fig. 1). In
total, 645 women had complete data from all data sources
used in the current paper (i.e. questionnaire in week 17,
the two questions after delivery, the questionnaire 8 weeks
postpartum, and birth record data).

All women asked to participate were given written
information explaining the purpose of the study and
were informed that participation was voluntary. Informed
consent was obtained from all participants. The study was
approved by Regional Committee for Ethics in Medical



4 —— Rosseland et al.: Postpartum pain and depression

Research in Norway, approval number S-08013a. The
study is performed and reported according to STROBE
guidelines [24].

2.4 Measures
2.4.1 Labor pain and birth experience

Within 48 h after delivery, labor pain was assessed by the
following question: “How intense pain did you feel during
labor?” The question was communicated as an overall indi-
cation of their pain during labor and the questionnaires
were filled in by the participants. The pain was measured
with a numeric rating scale, which presents a common
and reliable way of measuring pain [25]. The answers were
scored from O (no pain) to 10 (the strongest pain you can
imagine). Thereafter, birth experience was measured using
a numeric rating scale and based on the following ques-
tion: “What was your experience of the birth?” Again, the
question was communicated as an overall indication of
their birth experience, with no specific details about differ-
ent parts of the delivery or hospital stay. The answers were
scored from a minimum of O to a maximum of 10 (“very
good” to “extremely bad”). These two variables were the
exposure variables in the current study.

2.4.2 Measure of postpartum depression

The Edinburgh Postnatal Depression Scale (EPDS) was
applied as a measure of post-partum depression 8 weeks
after delivery, and was one of the two outcomes of the study.
The EPDS is a 10-item self-rating questionnaire devel-
oped to screen for depression in the postpartum period;
it addresses symptoms present during the last 7 days [26].
Each question has 4 possible responses, related to scores
from O to 3, for a maximum score of 30. In the current study
the Cronbach alpha coefficient for the EPDS was 0.851.
A cut-off of 10 or above was found to have good psychomet-
ric properties for a depression among Norwegian postpar-
tum women [27]. We applied the recommended cut-off of 10
or more to define possible cases of postpartum depression.
For readability purposes, a score of 10 or more on EPDS will
be referred to as “postpartum depression”.

2.4.3 Persistent postpartum pain

Presence of persistent pain was assessed 8 weeks after
delivery by the following question: “Have you been
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bothered by persistent or frequently recurring pain during
the last 2 weeks?” (coded: yes/no).

2.4.4 Potential confounders

In the first questionnaire (gestational week 17), the women
were asked about the experience of frequently recurring
or chronic pain that lasted for more than 3 months before
pregnancy (coded: yes/no), as well as previous depres-
sion (coded: yes/no). As both of these factors are known
predictors of persistent post-partum pain and depression,
respectively, they were included as potential predictors
and/or confounders.

2.4.5 Other study factors

The following information regarding outcome of delivery
was collected from the birth files at the hospital: mode of
delivery (vaginal, elective or emergency cesarean section),
use of epidural analgesia (EDA), cervical dilatation in
cm when EDA was given, duration of labor, and pres-
ence of perineal tears. Information on educational level,
marital status, and maternal age was also obtained from
the maternity ward birth records. Years of education was
coded as: <12 or >12. Information on parity was obtained
in the first questionnaire and coded “para 0” or “para >1”.

2.5 Statistical methods

Logistic regression analysis was used to estimate uni-
variate and multivariate regression models. To handle the
missing responses on the two questions asked within 48 h
after labor (labor pain and birth experience), we applied
multiple imputation techniques where each missing value
is replaced with m=10 simulated values prior to analysis.
This approach was considered appropriate as the data was
missing at random [28], in which case multiple imputation
will increase power and reduce bias [29]. A total of 40 varia-
bles were included in the imputation models. They included
personality variables, psychological variables such as pre-
vious/ongoing depression, anxiety and sleep disorders,
social variables such as sick leave and social support, and
characteristics of the labor and the child, both self-reported
and registered in the medical records. The regression
models were run without adjustment for missing as well, to
investigate consistency across methodological approaches.
The correlation analysis of labor pain and birth experience
was run without adjustment for missing.
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3 Results

3.1 Participants

In our study population, mean age at delivery was
31.5 years and half of the women (50%) were first-time
mothers (Table 1). The vast majority (97%) was married
or cohabitating and did not smoke at the time of delivery
(95%). Education was at a higher level in 72%. Mean dura-
tion of delivery was 6.8 h, which is comparable to previous
national data [30]. Epidural analgesia was offered to 23%
at mean cervical dilatation 6.5 cm (Table 1). Pain inten-
sity ranged from O to 10 on the numeric rating scale and
median score was 9 (Fig. 2), while birth experience had a

Table 1: Sociodemographic, psychological and clinical
characteristics of the study population (n=645).

Characteristics M (SD)
Mother’s age at time of delivery 31.5 (4.66)
Duration of delivery (hours) 6.8 (5.18)
Labor pain intensity (0-10) 8.5(1.51)
Birth experience (0-10)? 2.9 (2.40)
Opening when given EDA (cm) 6.5(2.42)

% (n)
Employed at the start of pregnancy 95% (n=583)
Persistent pain before pregnancy 9% (n=60)

32% (n=203)
96% (n=619)

Depression before pregnancy
Vaginal delivery (yes)
Epidural analgesia (yes) 23% (n=150)
First childbirth (yes) 50% (n=320)
Gave birth to twins (yes) 0

aLower score means more positive birth experience.

Pain intensity during vaginal delivery
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Number of parturients
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Numeric rating scale (0-10)

Fig. 2: Pain intensity during labor. Numeric Rating Scale (0-10)
scored after delivery (n=1,221).
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Fig. 3: Binned scatterplot of pain intensity during labor (Numeric
Rating Scale 0-10) against birth experience (Numeric Rating Scale
0-10, 0 is best, 10 is worst experience) scored after delivery (n=1,221).

median score of 2.0 (where a lower score indicates a better
experience). There was a low grade correlation between
labor pain and labor experience (Pearson correlation coef-
ficient 0.20, p <0.01) (Fig. 3).

3.2 Factors associated with persistent pain

Eight weeks after delivery, 28% (n=596) of the women
reported of persistent pain. Persistent pain occurrence
was 26% (n=483) after vaginal delivery and 36% (n=113)
after caesarean delivery.

None of the exposure variables (pain and birth experi-
ence) were associated with postpartum pain 8 weeks after
delivery (Tables 2 and 3). However, both a history of pain
(OR 4.11; 95% confidence interval 3.1-5.4) and depression
before pregnancy (OR 2.40; 95% CI) were significantly
associated with postpartum pain at 8 weeks in both uni-
variate and multivariate models. Additionally, cesarean
delivery and EDA during delivery were associated with
postpartum pain at 8 weeks in both univariate and mul-
tivariate models.

We also ran the analyses without imputation of
missing values, which demonstrated similar results
as the missing adjusted analyses (see Supplementary
Tables 1 and 2).

3.3 Factors associated with postpartum
depression

Eight weeks after delivery, 12% (n=264) of the women
reported a score of 10 or more on EPDS, indicating post-
partum depression. Prevalence of postpartum depression
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Table 2: Univariate and multivariate associations (odds ratios) between labor pain (measured within 48 h after delivery) and persistent
postpartum pain, with missing data imputed.

Univariate associations
OR (95% Cl) p-value

Multivariate model® OR
(95% ClI) p-value

Multivariate model® OR
(95% ClI) p-value

Labor pain intensity (0-10)

Persistent pain before pregnancy (yes/no)
Depression before pregnancy (yes/no)
First childbirth (yes/no)

Delivery (cesarean)

Duration of delivery (hours)

Tear (0-6)

EDA (yes/no)

1.00(0.95-1.05) 0.93
4.11 (3.13-5.39) <0.01
2.40(1.97-2.93) <0.01

0.89(0.73-1.07) 0.20
1.58(1.23-2.03) <0.01

1.02(1.00-1.04) 0.02

1.02(0.93-1.12) 0.65
1.56 (1.26-1.92) <0.01

1.01(0.95-1.07) 0.78
4.12 (3.14-5.42) <0.01

1.03 (0.92-1.15) 0.56
3.70 (2.71-5.04) <0.01
2.31(1.85-2.88) <0.01

1.02(0.81-1.29) 0.88

1.75(1.14-2.69) 0.01

1.01(0.98-1.03) 0.69

1.10(0.99-1.23) 0.09
1.47(1.12-1.91) <0.01

2Adjusted for persistent pain before pregnancy.

Adjusted for persistent pain and depression before pregnancy and clinical data (first childbirth, vaginal delivery, duration of delivery,

vaginal tears, EDA).

Table 3: Univariate and multivariate associations (odds ratios) between birth experience (measured within 48 h after delivery) and
persistent postpartum pain, with missing data imputed.

Univariate associations
OR (95% CI) p-value

Multivariate model® OR
(95% CI) p-value

Multivariate model® OR
(95% CI) p-value

Birth experience overall (0-10)¢
Persistent pain before pregnancy (yes/no)
Depression before pregnancy (yes/no)
First childbirth (yes/no)

Delivery (cesarean)

Duration of delivery (hours)

Tear (0-6)

EDA (yes/no)

1.04(0.96-1.11) 0.31
4.11(3.13-5.39) <0.01
2.40(1.97-2.93) <0.01

0.89(0.73-1.07) 0.20
1.58(1.23-2.03) <0.01

1.02(1.00-1.04) 0.02

1.02(0.93-1.12) 0.65
1.56 (1.26-1.92) <0.01

1.04(0.98-1.12) 0.21
4.13 (3.14-5.43) <0.01

1.01(0.94-1.10) 0.73
3.69(2.71-5.03) <0.01
2.30 (1.84-2.87) <0.01

1.03(0.81-1.30) 0.83

1.65(1.09-2.50) 0.02

1.01(0.98-1.03) 0.69

1.10(0.99-1.23) 0.09
1.47(1.13-1.92) <0.01

2Adjusted for persistent pain before pregnancy.

Adjusted for persistent pain and depression before pregnancy and clinical data (first childbirth, vaginal delivery, duration of delivery,

vaginal tears, EDA).
‘Lower score means more positive birth experience.

was 11.8% (n=220) after vaginal delivery and 13.8%
(n=44) after caesarean delivery.

Adjusted for prenatal and intra-partum factors, birth
experience (Table 4) but not pain (Table 5) were signifi-
cantly associated with risk for postpartum depression
8 weeks after birth. A history of depression (OR 4.46) and
pain before pregnancy (OR 2.35) were statistically sig-
nificant factors, whereas parity and intra-partum clinical
factors were not associated with postpartum depression.

We also ran the analyses without imputation of missing
values, which demonstrated similar results as the missing
adjusted analyses (see Supplementary Tables 1 and 2).

4 Discussion

In this large and prospective cohort study of women giving
birth, we found that pain intensity during labor was not

associated with postpartum depression or persistent pain
8 weeks after delivery. A negative birth experience was,
however, associated with a slightly increased risk for post-
partum depression. A history of depression and chronic
pain before pregnancy were both important predictors of
postpartum pain and depression 8 weeks after delivery.

4.1 Postpartum pain and depression
incidence

Persistent pain after delivery was reported by 28% of the
women, with a substantially higher incidence after cae-
sarean delivery (36%) than after vaginal delivery (26%).
This incidence rate is higher than what has been found
in previous studies. Eisenach et al. reported an 8 week
pain incidence of approximately 10%, with a minor dif-
ference between vaginal delivery (10%) and cesarean
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Table 4: Univariate and multivariate associations (odds ratios) between birth experience (measured within 48 h after delivery) and

postpartum depression, adjusted for missing data.

Univariate associations
OR (95% CI) p-value

Multivariate model® OR
(95% CI) p-value

Multivariate model® OR
(95% CI) p-value

Birth experience overall (0-10)
Depression before pregnancy (yes/no)
Persistent pain before pregnancy (yes/no)

First childbirth (yes/no)
Delivery (cesarean)

Duration of delivery (hours)

Tear (0-6)
EDA (yes/no)

1.15(1.04-1.27) <0.01
4.46 (3.39-5.87) <0.01
2.35(1.69-3.28) <0.01
0.85 (0.66-1.10) 0.22
1.19(0.84-1.69) 0.32
1.01(0.98-1.04) 0.44
1.00(0.88-1.14) 0.97
1.06 (0.79-1.43) 0.68

1.13(1.02-1.26) 0.03
4.34(3.28-5.74) <0.01

1.16 (1.04-1.29) 0.01
3.95(2.92-5.34) <0.01
2.03(1.37-3.01) <0.01

0.94(0.68-1.31) 0.72

0.83(0.45-1.53) 0.55

1.00(0.97-1.03) 0.94

1.05(0.90-1.22) 0.55

0.94(0.65-1.35) 0.73

2Adjusted for depression before pregnancy.

Adjusted for depression and pain before pregnancy and clinical characteristics (first childbirth, vaginal delivery, duration of delivery,

vaginal tears, EDA).

Table 5: Univariate and multivariate associations (odds ratios) between labor pain (measured within 48 h after delivery) and postpartum

depression, adjusted for missing data.

Univariate associations
OR (95% CI) p-value

Multivariate model®* OR
(95% CI) p-value

Multivariate model® OR
(95% CI) p-value

Labor pain intensity (0-10)
Depression before pregnancy (yes/no)
Persistent pain before pregnancy (yes/no)

First childbirth (yes/no)
Delivery (cesarean)

Duration of delivery (hours)

Tear (0-6)
EDA (yes/no)

0.97 (0.90-1.05) 0.41
4.46 (3.39-5.87) <0.01
2.35(1.69-3.28) <0.01

0.85 (0.66-1.10) 0.22

1.19(0.84-1.69) 0.32

1.01(0.98-1.04) 0.44

1.00 (0.88-1.14) 0.97

1.06 (0.79-1.43) 0.68

0.98 (0.91-1.07) 0.68
4.45 (3.38-5.86) <0.01

0.98(0.85-1.12) 0.73
4.11(3.06-5.54) <0.01
1.99 (1.36-2.90) <0.01

0.93(0.68-1.28) 0.66

0.95(0.51-1.78) 0.87

1.01(0.98-1.04) 0.58

1.07 (0.93-1.25) 0.34

1.02(0.72-1.46) 0.90

3Adjusted for depression before pregnancy.

Adjusted for depression and pain before pregnancy and clinical characteristics (first childbirth, vaginal delivery, vaginal tears, EDA).

delivery (9.2%) [31], while Bijl et al. found an incidence
rate of any pain to be 22% and significant pain of 14%
3 months after delivery [32]. Conversely, another study
reported of considerably more pain problems after birth;
79% of mothers with a cesarean section experienced pain
at the incision during the first 2 months postpartum, while
48% of mothers with vaginal births experienced a painful
perineum [4]. The different incidence rates are most likely
attributable to measurement issues. For instance, the
studies by Eisenach et al. and Bijl et al. ask specifically
about pain related to the delivery, Declercq asked even
more specifically about pain in perineum or at the incision
during the last 2 months, while we asked a more general
question about persistent or recurring pain (anywhere)
the preceding 2 weeks. The postpartum pain rate that we
observed could thus include pain not related to delivery,
and thus produce a higher incidence rate than in some
previous studies, yet a lower incidence rate than studies

with a wider time frame. Given the multidimensional
nature of persistent pain [33], we nevertheless argue that
persistent pain postpartum is relevant to study regardless
of perceived attributable cause or anatomical location.

Postpartum depression was reported by 12% of the
women, with a slightly higher incidence after caesarean
delivery (13.8%) than after vaginal delivery (11.8%). These
numbers are comparable to previous studies [31, 34-37],
and confirm that postpartum depression is a frequently
occurring problem among laboring women.

4.2 Associations between labor pain and
postpartum pain/depression

None of our hypothesized associations between pain
intensity during labor and postpartum pain and depres-
sion were confirmed. Nevertheless, the lack of associations



8 —— Rosseland et al.: Postpartum pain and depression

could be related to methodological issues. The parturients
were asked to rate their intra-partum pain and birth expe-
rience within 48 h after delivery. Recall bias in patient
reported pain intensity is documented in studies of labor
pain [38], and intra-partum pain ratings tend to be higher
than the postpartum scores [39]. Moreover, the peak-
and-end rule in pain is valid for labor pain [40] and may
explain why the women report severe labor pain regard-
less of analgesic treatment: They remember and report the
peak pain intensity. In our study, the parturients remem-
bered the labor pain as very intense. Actually, more than
50% of the participants reported pain intensity as 9 or 10
on a NRS 0-10 (see Fig. 2). The lack of association between
pain intensity during labor and persistent pain and post-
partum depression may therefore partly be caused by a
ceiling effect. Nevertheless, the literature is inconclusive
when it comes to these associations; some suggest that
there is an association [10] and that better pain manage-
ment during birth could prevent postpartum depression
[9, 11, 41], whilst others do not find any preventive effects
of analgesia [12, 13, 37]. The conflicting findings could be
related to methodological issues as mentioned, but could
also be related to differences in medical procedures in the
various clinics. In two of the studies that linked epidural
labor analgesia to a decreased risk of postpartum depres-
sion, epidural was given upon request [41, 42], implying
that it was given at an earlier point in time than in our
study where it was provided fairly late. Randomized
studies of epidural analgesia are challenging, but not
impossible. Two recent studies demonstrate this [43, 44],
and could serve as a model for future studies that could
include postpartum pain and depression as outcomes as
well. Nevertheless, postpartum pain and depression is
most likely a result of multiple etiological factors, and the
jury is still out on whether labor pain intensity is one of
them. After all, one might question the plausibility of con-
sidering a single event, e.g. labor pain, crucial for postpar-
tum mental health and persistent pain in the context of a
lifetime perspective [45].

4.3 Associations between birth experience
and postpartum pain/depression

Partly in line with our hypothesis, a more negative birth
experience was significantly associated with postpartum
depression, but not with persistent pain, 8 weeks after
delivery. The birth experience represents a synthesis of
many components, including labor pain. A review of
studies of maternal satisfaction concluded that personal
expectations, the amount of support from caregivers, the
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quality of the caregiver-patient relationship, and involve-
ment in decisions are more important than labor pain
[46]. A UK population based study supports the relation
between overall birth experience and depression. This is
further corroborated by a recent intervention study where
mindfulness training, carefully tailored to address fear and
pain of childbirth, lead to important maternal health ben-
efits in the women, including prevention of postpartum
depressive symptoms [47]. It is also in line with a recent
study where they found no direct effect of EDA on post-
partum depression, but some support for an indirect effect
through birth experience [37]. We found a significant, but
low grade, correlation between labor pain and birth expe-
rience, and it is likely that labor pain and treatment of
labor pain may affect birth experience to some extent.

4.4 Pain and depression before pregnancy
and postpartum pain/depression

An interesting and somewhat surprising finding in our
study was the strong associations between both persis-
tent pain and depression before pregnancy and pain and
depression 8 weeks after delivery. Although Eisenach
et al. did not find that previous persistent pain predicted
postpartum pain, other studies of postpartum as well as
post-surgical pain have demonstrated a consistent associ-
ation between previous pain conditions and incidence of
postpartum or post-surgical pain [18, 48]. The same is true
for postpartum depression, where a history of depression
is a consistent predictor of postpartum depression [15].
However, the association between a history of depression
and postpartum pain, or a history of persistent pain and
postpartum depression, has never been reported before as
far as we know. While chronic pain and depression has
been demonstrated to be closely related in the general
pain literature [49], very little is known about this asso-
ciation when it comes to obstetric patients. Besides from
adding to our understanding of the complex etiology of
both postpartum pain and depression, we believe that our
findings could add to the pool of significant risk factors for
disabling postpartum health concerns. Providing replica-
tions of our findings, these risk factors could be included
in a screening procedure to identify pregnant women at
risk of developing postpartum pain and depression.

4.5 Epidural and postpartum pain

In contrast to other reports, we found a positive correla-
tion between labor epidural and pain 8 weeks postpartum.
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Epidural was administered only to women with severe
intra-partum pain. In other words, epidural may be a
marker of high pain intensity. This association may be
confounded by a common risk for both severe pain during
labor and persistent postpartum pain. Only 26% of the
women had epidural, and at a mean cervical dilatation of
6.5 cm. This may be regarded as a low frequency of epidur-
als, and probably provided at a later point in time than
optimal [50]. Epidural rates in general vary a lot between
birth clinics, and reflects differences in clinical practice
and the delivering women’s expectations. The safety of
early epidural is well documented [51], but still many
laboring woman are encouraged to delay epidural anal-
gesia. Furthermore, women experiencing perinatal dis-
tress are much more likely to use epidural [52]. The use of
epidural could thus be a marker of distress as well, which
could explain the increased risk of persistent postpartum
pain in the current study. Nevertheless, neuraxial block-
ades (epidural, spinal or combined spinal and epidural
analgesia) represent the most effective pain relief during
labor contraction pain. In observational cohort analyses
like this, epidural will always be linked to complicated
births since parturient with complicated birth more often
need effective pain relief.

4.6 The complex nature of labor pain

Psychosocial factors have an impact on maternal satisfac-
tion. However, characteristics of the analgesia, includ-
ing its efficacy and its adverse effects, as well as factors
related to the pregnancy, the delivery, and the new-born
baby might all affect maternal satisfaction and pain relief
during labor [53]. Labor pain experience is a difficult clini-
cal outcome to evaluate; more difficult than pain after cae-
sarean delivery [54], in which the prediction models are
far more promising. Delivery of a baby is an unpredictable
event and our ability to foresee intra-partum complications
is poor. Birth experience will be affected by many of these
factors and represents the major summarized outcome
measure reported by the laboring woman. Development of
pre-labor psychological tests to identify high risk women,
and corresponding individualized care, appears to be an
important way to move forward in addressing this public
health issue of postpartum pain and depression [55].

4.7 Limitations

Even if the analyses in the current study are based on
a large number of individuals, missing data limits the
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conclusions to some degree. We have handled missing
data through advanced statistical procedures to reduce
bias. As data were missing at random we performed
multiple imputations. The results were similar without
adjusting for missing, thus increasing the reliability of the
interpretation.

We chose to set the cutoff to 10 or more on the EDPS
as an indication of postpartum depression. Other studies
have used different cutoffs [37], which could influence
incidence rates, but we chose to be consistent with the
Norwegian validation study and recommendation derived
from that [27].

Intra-partum pain scores in the sample were skewed
to the right as most women rated their pain as NRS 9 or
10. This may have complicated the analyses of associa-
tion with pain and depression 8 weeks later. A dataset
with repeated intra-partum pain ratings would be more
precise, and desirable, but less likely to obtain in such
a large sample. Moreover, the delay in utilization of epi-
dural analgesia may have led to increased pain intensity
experienced across the board and may thus have skewed
the pain data. All EDA was performed by trained anes-
thesiologist at a university hospital with approximately
5,000 annual deliveries. Even if we expect high rates of
success, the rate of insufficient pain relief and unsuc-
cessful epidurals is, however, not reported. Finally,
the birth cohort only included Norwegian-speaking
women, which limits the generalizability of the results
somewhat.

5 Conclusions

In this study, intrapartum pain intensity was not asso-
ciated with postpartum depression or persistent pain
8 weeks after delivery. Intrapartum birth experience was
significantly associated with postpartum depression, but
not persistent pain, 8 weeks after delivery. A history of
pain and depression before pregnancy were both strongly
and significantly associated with pain and depression
8 weeks after delivery, which implies the need to screen
for these conditions in pregnant women and consider pre-
ventive measures.

Abbreviations
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10 —— Rosseland et al.: Postpartum pain and depression

Authors’ statements

Research funding: While the original study was funded by
the Norwegian Research Council (project number 191098),
no funding was received for this particular study.

Conflict of interest: The authors declare that they have no
competing interests related to the work presented.
Informed consent: Written informed consent was obtained
from all participants, and all women invited to participate in
the ABC study were informed that participation was voluntary.
Ethical approval: The study was approved by Regional
Committee for Ethics in Medical Research in Norway,
approval number S-08013a. The study is performed and
reported according to STROBE guidelines [24].

Availability of data and material

The dataset analysed during the current study is not pub-
licly available due to data privacy restrictions and ethical
restrictions established by the Norwegian Regional Com-
mittee for Ethics in Medical Research. Data are, however,
available through application to the ABC study. All enquir-
ies about access to data should be sent to the ABC steering
group, attention: Nina.odegard@ahus.no. All requests to
access personal data will be handled in accordance with
the procedures by the Ethics Committee.

Authors’ contributions

All authors have read and approved the paper. The ABC
study was designed by ME-G, while the current study was
proposed by LAR and SER; TBS was responsible for the data
collection in the ABC study, LAR and SER designed and put
together the first draft, while MT and SER carried out the
statistical analysis; all authors contributed towards writing
and completing the manuscript and data interpretation.

References

[1] Vermelis JM, Wassen MM, Fiddelers AA, Nijhuis JG, Marcus MA.

Prevalence and predictors of chronic pain after labor and deliv-

ery. Curr Opin Anaesthesiol 2010;23:295-9.

Eisenach JC, Pan P, Smiley RM, Lavand’homme P, Landau R,

Houle TT. Resolution of pain after childbirth. Anesthesiology

2013;118:143-51.

Shorey S, Chee CYI, Ng ED, Chan YH, Tam WWS, Chong YS. Prev-

alence and incidence of postpartum depression among healthy

mothers: a systematic review and meta-analysis. ) Psychiatr Res

2018;104:235-48.

Declercq E, Cunningham DK, Johnson C, Sakala C. Mothers’

reports of postpartum pain associated with vaginal and cesar-

ean deliveries: results of a national survey. Birth (Berkeley,

Calif) 2008;35:16-24.

[5] Martins C, Gaffan EA. Effects of early maternal depression on
patterns of infant-mother attachment: a meta-analytic investiga-
tion. J Child Psychol Psychiatry 2000;41:737-46.

2

B

[4

DE GRUYTER

[6] Murray L, Fiori-Cowley A, Hooper R, Cooper P. The impact

of postnatal depression and associated adversity on early

mother-infant interactions and later infant outcome. Child Dev

1996;67:2512-26.

Pearson RM, Evans J, Kounali D, Lewis G, Heron J, Ramchan-

dani PG, O’Connor TG, Stein A. Maternal depression during

pregnancy and the postnatal period: risks and possible
mechanisms for offspring depression at age 18 years. JAMA

Psychiatry 2013;70:1312-9.

Hiltunen P, Raudaskoski T, Ebeling H, Moilanen I. Does pain

relief during delivery decrease the risk of postnatal depres-

sion? Acta Obstet Gynecol Scand 2004;83:257-61.

Wisner KL, Stika CS, Clark CT. Double duty: does epidural

labor analgesia reduce both pain and postpartum depression?

Anesth Analg 2014;119:219-21.

[10] Orbach-Zinger S, Landau R, Harousch AB, Ovad O, Caspi L,
Kornilov E, loscovich A, Bracco D, Davis A, Fireman S, Hoshen
M, Eidelman LA. The relationship between women’s inten-
tion to request a labor epidural analgesia, actually delivering
with labor epidural analgesia, and postpartum depression
at 6 weeks: a prospective observational study. Anesth Analg
2018;126:1590-7.

[11] Lim G, Farrell LM, Facco FL, Gold MS, Wasan AD. Labor
analgesia as a predictor for reduced postpartum depression
scores: a retrospective observational study. Anesth Analg
2018;126:1598-605.

[12] ZhangY, Johnston L, Ma D, Wang F, Zheng X, Xu X. An explora-
tory study of the effect of labor pain management on post-
partum depression among Chinese women. Ginekol Pol
2018;89:627-36.

[13] Nahirney M, Metcalfe A, Chaput KH. Administration of epidural
labor analgesia is not associated with a decreased risk of post-
partum depression in an urban Canadian population of moth-
ers: a secondary analysis of prospective cohort data. Local Reg
Anesth 2017;10:99-104.

[14] Toledo P, Miller ES, Wisner KL. Looking beyond the pain: can
effective labor analgesia prevent the development of postpar-
tum depression? Anesth Analg 2018;126:1448-50.

[15] Guintivano ), Manuck T, Meltzer-Brody S. Predictors of post-
partum depression: a comprehensive review of the
last decade of evidence. Clin Obstet Gynecol 2018;61:
591-603.

[16] Beck CT. Predictors of postpartum depression: an update. Nurs
Res 2001;50:275-85.

[17] Kainu )P, Halmesmaki E, Korttila KT, Sarvela P). Persistent pain

after cesarean delivery and vaginal delivery: a prospective

cohort study. Anesth Analg 2016;123:1535-45.

Kainu JP, Sarvela J, Tiippana E, Halmesmaki E, Korttila KT. Per-

sistent pain after caesarean section and vaginal birth: a cohort

study. Int ] Obstet Anesth 2010;19:4-9.

[19] Landau R, Bollag L, Ortner C. Chronic pain after childbirth. Int )
Obstet Anesth 2013;22:133-45.

[20] Tuohy A, McVey C. Experience of pregnancy and delivery as
predictors of postpartum depression. Psychol Health Med
2008;13:43-7.

[21] Weisman O, Granat A, Gilboa-Schechtman E, Singer M, Gor-
don I, Azulay H, Kuint J, Feldman R. The experience of labor,
maternal perception of the infant, and the mother’s postpar-
tum mood in a low-risk community cohort. Arch Womens Ment
Health 2010;13:505-13.

[7

[8

[9

[18]


mailto:Nina.odegard@ahus.no

DE GRUYTER

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

(32]

[33]

(34]

(35]

[36]

(37]

Unsal Atan S, Ozturk R, Gulec Satir D, Ildan Calim S, Karaoz
Weller B, Amanak K, Saruhan A, Sirin A, Akercan F. Relation
between mothers’ types of labor, birth interventions, birth
experiences and postpartum depression: a multicentre follow-
up study. Sex Reprod Healthc 2018;18:13-8.

Garthus-Niegel S, Knoph C, von Soest T, Nielsen CS, Eberhard-
Gran M. The role of labor pain and overall birth experience in
the development of posttraumatic stress symptoms: a longitu-
dinal cohort study. Birth (Berkeley, Calif) 2014;41:108-15.
Von Elm E, Altman DG, Egger M, Pocock S}, Ggtzsche PC,
Vandenbroucke JP, Strobe initiative. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
statement: guidelines for reporting observational studies.
PLoS Med 2007;4:€296.

Breivik H, Borchgrevink PC, Allen SM, Rosseland LA, Romund-
stad L, Hals EK, Kvarstein G, Stubhaug A. Assessment of pain.
Br ) Anaesth 2008;101:17-24.

Cox JL, Holden JM, Sagovsky R. Detection of postnatal depres-
sion. Development of the 10-item Edinburgh Postnatal Depres-
sion Scale. Br ] Psychiatry 1987;150:782-6.

Eberhard-Gran M, Eskild A, Tambs K, Schei B, Opjordsmoen S.
The Edinburgh Postnatal Depression Scale: validation in a Nor-
wegian community sample. Nord J Psychiatry 2001;55:113-7.
Schafer JL, Graham JW. Missing data: our view of the state of
the art. Psychol Methods 2002;7:147-77.

Sterne JA, White IR, Carlin B, Spratt M, Royston P, Kenward
MG, Wood AM, Carpenter JR. Multiple imputation for missing
data in epidemiological and clinical research: potential and
pitfalls. Br Med ) 2009;338:b2393.

Hildingsson I, Blix E, Hegaard H, Huitfeldt A, Ingversen K,
Olafsdottir OA, Lindgren H. How long is a normal labor? Con-
temporary patterns of labor and birth in a low-risk sample of

1,612 women from four nordic countries. Birth 2015;42:346-53.

Eisenach )JC, Pan PH, Smiley R, Lavand’homme P, Landau R,
Houle TT. Severity of acute pain after childbirth, but not type of
delivery, predicts persistent pain and postpartum depression.
Pain 2008;140:87-94.

Bijl RC, Freeman LM, Weijenborg PT, Middeldorp JM, Dahan

A, van Dorp EL. A retrospective study on persistent pain after
childbirth in the Netherlands. ] Pain Res 2016;9:1-8.

Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC. The biopsy-
chosocial approach to chronic pain: scientific advances and
future directions. Psychol Bull 2007;133:581-624.

Bell AF, Carter CS, Davis JM, Golding J, Adejumo O, Pyra M,
Connelly JJ, Rubin LH. Childbirth and symptoms of postpartum
depression and anxiety: a prospective birth cohort study. Arch
Womens Ment Health 2016;19:219-27.

Gaynes BN, Gavin N, Meltzer-Brody S, Lohr KN, Swinson T,
Gartlehner G, Brody S, Miller WC. Perinatal depression: preva-
lence, screening accuracy, and screening outcomes. Evid Rep
Technol Assess (Summ) 2005;119:1-8.

Hannah ME, Hannah W/, Hodnett ED, Chalmers B, Kung R, Wil-
lan A, Amankwah K, Cheng M, Helewa M, Hewson S, Saigal S,
Whyte H, Gafni A, Term Breech Trial 3-Month Follow-up Collabo-
rative Group. Outcomes at 3 months after planned cesarean vs
planned vaginal delivery for breech presentation at term: the
international randomized Term Breech Trial. ] Am Med Assoc
2002;287:1822-31.

Eckerdal P, Kollia N, Karlsson L, Skoog-Svanberg A,

Wikstrom AK, Hogberg U, Skalkidou A. Epidural analgesia

[38]

[391]

[40]

[41]

[42

[43]

(44

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Rosseland et al.: Postpartum pain and depression =— 11

during childbirth and postpartum depressive symptoms: a
population-based longitudinal cohort study. Anesth Analg
2020;130:615-24.

Niven CA, Murphy-Black T. Memory for labor pain: a review of
the literature. Birth 2000;27:244-53.

Aksoy H, Yucel B, Aksoy U, Acmaz G, Aydin T, Babayigit MA. The
relationship between expectation, experience and percep-
tion of labour pain: an observational study. SpringerPlus
2016;5:1766.

Chajut E, Caspi A, Chen R, Hod M, Ariely D. In pain thou shalt
bring forth children: the peak-and-end rule in recall of labor
pain. Psychol Sci 2014;25:2266-71.

Ding T, Wang DX, Qu Y, Chen Q, Zhu SN. Epidural labor
analgesia is associated with a decreased risk of postpar-

tum depression: a prospective cohort study. Anesth Analg
2014;119:383-92.

Suhitharan T, Pham TP, Chen H, Assam PN, Sultana R, Han

NL, Tan EC, Sng BL. Investigating analgesic and psychologi-

cal factors associated with risk of postpartum depression
development: a case-control study. Neuropsychiatr Dis Treat
2016;12:1333-9.

Freeman LM, Bloemenkamp KW, Franssen MT, Papatsonis DN,
Hajenius PJ, Hollmann MW, Woiski MD, Porath M, van den Berg
HJ, van Beek E, Borchert OW, Schuitemaker N, Sikkema JM,
Kuipers AH, Logtenberg SL, van der Salm PC, Oude Rengerink
K, Lopriore E, van den Akker-van Marle ME, le Cessie S, et al.
Patient controlled analgesia with remifentanil versus epidural
analgesia in labour: randomised multicentre equivalence trial.
Br Med ] 2015;350:h846.

Wang F, Shen X, Guo X, Peng Y, Gu X. Epidural analgesia in

the latent phase of labor and the risk of cesarean delivery:

a five-year randomized controlled trial. Anesthesiology
2009;111:871-80.

Lim G, Levine MD, Mascha EJ, Wasan AD. Labor pain, analgesia,
and postpartum depression: are we asking the right questions?
Anesth Analg 2020;130:610-4.

Hodnett ED. Pain and women’s satisfaction with the experi-
ence of childbirth: a systematic review. Am | Obstet Gynecol
2002;186:5160-72.

Duncan LG, Cohn MA, Chao MT, Cook ]G, Riccobono J, Bardacke
N. Benefits of preparing for childbirth with mindfulness train-
ing: a randomized controlled trial with active comparison. BMC
Pregnancy Childbirth 2017;17:140.

Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain: risk
factors and prevention. Lancet 2006;367:1618-25.

Bair MJ, Robinson RL, Katon W, Kroenke K. Depression

and pain comorbidity: a literature review. Arch Intern Med
2003;163:2433-45.

Committee on Practice Bulletins—Obstetrics, Plante L, Gaiser R.
Practice bulletin no. 177: obstetric analgesia and anesthesia.
Obstet Gynecol 2017;129:e73-89.

Sng BL, Leong WL, Zeng Y, Siddiqui FJ, Assam PN, Lim Y, Chan
ES, Sia AT. Early versus late initiation of epidural analgesia for
labour. Cochrane Database Syst Rev 2014;10:Cd007238.
Jonsdottir SS, Steingrimsdottir T, Thome M, Oskarsson GK,
Lydsdottir LB, Olafsdottir H, Sigurdsson JF, Swahnberg K. Pain
management and medical interventions during childbirth
among perinatal distressed women and women dissatisfied

in their partner relationship: a prospective cohort study. Mid-
wifery 2019;69:1-9.



12 —— Rosseland et al.: Postpartum pain and depression

(53]

(54]

Cooper G, MacArthur C, Wilson M, Moore P, Shennan A.
Satisfaction, control and pain relief: short-and long-term
assessments in a randomised controlled trial of low-dose and
traditional epidurals and a non-epidural comparison group. Int
) Obstet Anesth 2010;19:31-7.

Carvalho B, Zheng M, Harter S, Sultan P. A prospective cohort
study evaluating the ability of anticipated pain, perceived
analgesic needs, and psychological traits to predict pain and
analgesic usage following cesarean delivery. Anesthesiol Res
Pract 2016;2016:7948412.

DE GRUYTER

[55] Carvalho B, Zheng M, Aiono-Le Tagaloa L. A prospective

observational study evaluating the ability of prelabor
psychological tests to predict labor pain, epidural analge-
sic consumption, and maternal satisfaction. Anesth Analg
2014;119:632-40.

Supplementary Material: The online version of this article offers
supplementary material (https://doi.org/10.1515/sjpain-2020-0025).


https://doi.org/10.1515/sjpain-2020-0025

