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Abstract
Purpose  Childbirth pain has been associated with the risk for postpartum depression. However, existing studies have been 
limited by the use of depression screening tools as outcomes, and none to date have used a structured clinical interview for 
DSM-V (SCID), which is considered the gold standard for psychiatric diagnoses. This study aimed to quantify the relation-
ships between labor and postpartum pain and postpartum depression diagnosis detected by SCID, as well as depression symp-
toms detected by the Center for Epidemiological Studies Depression Scale (CESD) screening tool, among a high-risk cohort.
Methods  The study was a secondary analysis of a prospective observational study of a cohort of women enriched for high 
risk for depression, i.e., pregnant women originally enrolled in a prospective study investigating factors leading to excessive 
gestational weight gain. Subjects were assessed prospectively for depression using both SCID and CESD at the third tri-
mester and at 6 months postpartum. Overweight and obesity were defined as pre-gravid body mass index (BMI) ≥ 25 kg/m2. 
Both vaginal and cesarean deliveries were included in the cohort. Pain scores (0–10 numeric rating scale) during childbirth 
and after delivery were correlated with CESD and SCID. Propensity score matching was performed with propensity groups 
defined as those with low–moderate postpartum pain and those with high postpartum pain. The relationships between pain 
measures and 6-month postpartum depression diagnosis by SCID, and between pain measures and 6-month postpartum 
depression symptoms by CESD, were assessed by unweighted logistic regression and by logistic regression weighted by 
propensity score derived by average treatment effect (ATE) adjusted for baseline covariates.
Results  There were 237 subjects in the cohort for analysis. Labor and postpartum pain were not associated with depression 
diagnosis by SCID at 6 months postpartum. However, postpartum pain, but not labor pain, was associated with depressive 
symptoms on the CESD at 6 months postpartum. Women with higher maximum postpartum pain scores had significantly 
higher odds of developing clinically significant postpartum depressive symptoms at 6 months, compared to those with lower 
pain scores in the unweighted model (OR: 1.3, 95% CI 1.0, 1.5; P = 0.005) and ATE-weighted models (OR: 1.2, 95% CI 1.0, 
1.5; P = 0.03). Consistent with prior work, SCID and CESD were strongly associated, and 92.9% (13/14) of participants with 
postpartum depression diagnosis by 6-month SCID also showed high CESD symptomology, P < 0.0001).
Conclusions  Although labor and postpartum pain were not associated with clinical diagnosis of depression (SCID) at 
6 months postpartum, postpartum pain was linked to 6-month postpartum depression symptoms. Depressive symptoms are 
more likely to be exhibited in women with higher postpartum pain, potentially reflecting poorer birth recovery. The contri-
bution of postpartum pain and depressive symptoms to overall patterns of poor recovery after childbirth should be assessed 
further.
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Introduction

Postpartum depression (PPD) is common, estimated to occur 
in one in five women after childbirth [1]. It can have both 
short- and long-term adverse effects on the mother, new-
born, and community. All women after childbirth are at risk 
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for developing PPD, but some known risk factors include 
physiological and psychosocial factors, hormonal changes, 
history of psychiatric disorders, or other emotional distress. 
Obesity is not only a known risk factor for depression, but 
obesity prior to pregnancy also increases the probability of 
developing postpartum depression [2]. Further, obesity is 
known to be associated with both depression and pain [3–5].

Questions have been raised about the effects of labor and 
postpartum pain and analgesia on maternal mental health 
outcomes such as depression. Neuraxial analgesia is the 
most effective form of pain management for labor, and some 
studies have found that epidural anesthesia reduces the risk 
for PPD [6, 7]. Other studies have found more conflicting 
results stemming from differences in pain management 
expectations and reality [8]. Further, obesity is known to 
be associated with both depression and pain [3–5]. Poorly 
managed pain represents an intervenable factor, so a true 
relationship between peripartum pain and perinatal depres-
sion would represent a potential complementary avenue for 
depression treatment interventions.

Clinically, assessments of depression routinely include 
clinical diagnosis as well as symptom self-report inven-
tories; both assessments are valuable in the diagnosis and 
treatment of depression as well as symptom monitoring over 
time [5, 9]. A clinical diagnosis of depression is important 
because it is required to initiate medication therapies and 
clinical follow-up. Importantly, however, individuals with 
a history of depression may be at greater risk for experi-
encing depressive symptoms in the perinatal period [10]. 
Depressive symptoms are important aspects in health recov-
ery after an acute event; for example, in perioperative pain 
and recovery outcomes, higher depressive symptoms have 
been associated with worse postoperative pain and recovery 
outcomes [11, 12]. To our knowledge, studies assessing the 
relationship between perinatal pain and depressive symp-
toms have not included the birthing person’s diathesis for 
depressive symptoms [13]. Longitudinal data on the experi-
ence of depression and postpartum pain are necessary to 
fully understand the unique contribution of pain to postpar-
tum mood problems.

We included an enriched cohort of patients with over-
weight and obesity to quantify the relationship between 
labor and postpartum pain and PPD symptoms by CESD 
and diagnosis by Structured Clinical Interview for DSM-IV-
TR Axis I Disorders (SCID). An enriched cohort of patients 
at high risk for depression, namely obese pregnant people 
who are at high susceptibility for perinatal depression, was 
included. Enriched cohort study designs have the advan-
tage of increased prevalence of both risk-related factors and 
exposures, which enhance the power to identify such factors 
[14]. Our hypothesis was that women with higher labor and 
postpartum pain would have higher risk for clinical diagno-
sis of PPD by SCID as well as PPD symptoms by CESD.

Methods

The study was approved by the University of Pittsburgh 
Institutional Review Board (IRB) (STUDY19040021). The 
requirement for written informed consent was waived by 
the IRB. The design was a secondary analysis of a pre-
viously conducted prospective observational trial during 
which written informed consent was obtained for trial par-
ticipation. As previously reported [15, 16], the primary 
observational cohort study was designed to assess the rela-
tionship between loss of control over eating, and other psy-
chosocial factors that may be related to gestational weight 
gain among individuals with obesity prior to pregnancy. 
Pregnant individuals with self-reported pre-gravid body 
mass index (BMI) greater than 25 were recruited at the end 
of the first trimester. Participants were excluded from the 
original cohort if they had type 1 diabetes, were currently 
participating in a weight management program, or if they 
were acutely suicidal requiring immediate treatment. Par-
ticipants included in these secondary analyses were at least 
14 years old, singleton pregnancy, and had pain scores 
recorded during labor, delivery, and postpartum hospital 
stay; individuals with fewer than 3 pain scores documented 
were excluded from analysis.

For the present study, an enriched cohort was used 
and consisted of patients at high risk for the depression 
outcome given that the population, pregnant people with 
BMI ≥ 25, was at high susceptibility for perinatal depres-
sion [14]. Briefly, the cohort was initially enrolled into a 
primary prospective cohort study called Relationship of 
Loss of Control Eating to Excessive Gestational Weight 
Gain (LEAP). LEAP enrolled pregnant patients and inves-
tigated factors leading to excessive gestational weight 
gain. Almost 50% of LEAP participants had a lifetime 
history of depression, and 7% of them had a diagnosis 
of depression at the time they were enrolled in the study. 
Because depression was more prevalent in this cohort, and 
because overweight and obesity—known risk factors for 
depression—was present in all participants, we chose this 
cohort for the present study and expected this sample to 
be able to detect associations between the predictors of 
interest (in this case, pain and depression).

In the primary study, after a brief phone screen to assess 
eligibility, eligible participants came to the clinic for an in-
person baseline assessment, during which they completed 
questionnaires, height and weight measurements, and 
structured clinical interviews to assess lifetime psychiatric 
disorders. Participants were then followed longitudinally 
until 6 months postpartum. At the enrollment, at the end 
of the first trimester, and again at 6 months postpartum, 
depressive symptoms and diagnoses were assessed. For 
the present study, the electronic medical record was used 
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to abstract the following data: age, estimated gestational 
age (weeks) at the time of delivery, gravidity, parity, BMI 
at delivery, mode of delivery, use of epidural labor anal-
gesia. Manual record review was conducted to abstract 
co-existing medical conditions documented in labor and 
delivery records and coded in the diagnostic problem 
list by ICD-9. These were then grouped into the follow-
ing categories: hypertensive disorders, anemia, history 
of miscarriage, chronic pain (encompassing cholestasis 
of pregnancy, pseudotumor cerebri, headache, irritable 
bowel syndrome, Reynaud’s, Sjogren’s disease, inflam-
matory pelvic disease, etc.), known fetal anomalies, and 
psychiatric disorders (including physical abuse, substance 
abuse, and insomnia, but excluding depression or anxi-
ety). Data acquisition and verification were performed by 
two investigators (ER, KL) to ensure the reliability of the 
data. Any inconsistency or errors were either corrected or 
excluded from the study.

Pain management regimens

Women with epidural labor analgesia were cared for at our 
tertiary hospital which employs standardized protocols 
for labor analgesia. Women with epidural labor analgesia 
receive a standardized medication regimen of bupivacaine 
0.083% with fentanyl 2 mcg/mL and epidural fentanyl 100 
mcg in divided doses. Initiation of analgesia included 3 mL 
of lidocaine 1.5% with 1:200,000 epinephrine as a test dose. 
The typical postpartum care for vaginal deliveries in this 
institution includes standardized acetaminophen and ibupro-
fen orally as needed, with oxycodone 5 or 10 mg as needed 
for severe breakthrough pain. The typical postpartum care 
for cesarean deliveries is scheduled acetaminophen and ibu-
profen around the clock, as well as oxycodone 5–10 mg as 
needed for severe breakthrough pain.

Pain variable calculations

Pain scores were abstracted from the medical record and 
partitioned to labor phase and postpartum phase (days 
0–2 after delivery). During labor and in the postpartum 
units, patients have pain scores reported and documented 
throughout the hospital stay and are asked to rate their pain 
on a 0–10 numeric rating scale (NRS), where 0 is no pain 
and 10 is the worst pain imaginable. During labor, scores 
are recorded no fewer than once every 4 h. In the post-
partum recovery units, scores are recorded no fewer than 
once every 8 h. For both labor and postpartum days 1–2, 
minimum and maximum pain scores for each subject were 
identified. Labor and postpartum pain burden was calcu-
lated by area under the curve (AUC), and percent improve-
ment in pain (PIP), time-weighted (tw) PIP and tw NRS 
pain were calculated per our previously published methods 

[7, 17]. Time-weighted calculations enable assessments 
of pain burden independent of frequency of pain scores 
documented [7]. Briefly, AUC was calculated by the trap-
ezoidal rule, while PIP and tw PIP were computed using 
the following equations:

Baseline numeric pain score was defined as the level 
of pain rated just before the start of neuraxial anesthesia. 
Tw NRS pain scores estimated by dividing the sum of the 
product of the mean NRS and the time periods NRS were 
recorded by the sampling interval and were calculated to 
address any inconsistent sampling intervals for pain scores. 
Tw PIP pain scores were defined as the difference between 
the time-weighted pain score and baseline pain, divided 
by the baseline pain. Subjects with insufficient pain score 
data (fewer than 3 ratings) were excluded from the analysis. 
Multiple types of pain measures—encompassing pain bur-
den and treatment response—were used to assess multiple 
dimensions of labor and postpartum pain to richly phenotype 
and evaluate potential pain factors and to generate hypoth-
eses for future research directions.

Depression variables

Lifetime psychiatric disorders were documented at the 
baseline interview (prior to 20 weeks gestation) by trained 
clinicians (master’s level or higher) using the Structured 
Clinical Interview for DSM-IV-TR Axis I Disorders: Non-
Patient Version SCID-I/NP [18] adapted for DSM-5 diag-
nostic criteria. SCID diagnoses were used to create a binary 
outcome that captured depression diagnosis as present or 
absent. Concordance between diagnoses assessed via the 
SCID and other diagnostic tools is greater than 0.9, indicat-
ing excellent concordance [19]. In addition, patients were 
again interviewed at 6 months postpartum to capture the 
DSM disorders at 6 months postpartum.

Participants also reported depressive symptoms on the 
Center for Epidemiological Studies-Depression Scale (CES-
D) [20] at 6 months postpartum. CESD has a specificity of 
90% and sensitivity of 86%, and its positive predictive value 
is 80% [21]. A positive screen was defined as a score greater 
than 16 on a scale of 0–60 [22].

PIP =

(

baseline pain score − average intrapartum pain score

baseline pain score

)

× 100,

tw NRS pain =

∑
�

NRSt−t0 × Ti−i0

�

Ti

,

tw PIP =

baseline pain score − TW pain

baseline pain score
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Statistical analysis

The primary outcome, SCID-Depression at 6 months (PPD 
at 6 months), was a composite measure of clinically diag-
nosed depression spectra, specifically major depressive dis-
order in the past month, current dysthymic disorder, depres-
sive disorder not otherwise specified in the past month, and 
current depressive disorder. We estimated propensity scored-
erived average treatment effects (ATE) for patients classified 
as having high postpartum pain vs. low–moderate postpar-
tum pain. Generalized boosting method propensity scores 
were calculated with measures of age, gravidity, parity, 
baseline BMI, anemia, chronic pain, diabetes, hypertension, 
known fetal anomalies, history of miscarriage, diagnosis of 
other psychiatric disorders, lifetime SCID assessment, labor 
analgesia, occurrence of vaginal delivery, and maximum 
labor pain score. Previous work has demonstrated these 
factors are related to both postpartum pain and postpartum 
depression, and we used them to calculate propensity scores 
in an effort to achieve balance with regard to these factors 
between the two postpartum pain groups (high vs. low–mod-
erate) [7].

We compared the distribution of these measures among 
women with PPD at 6 months vs. those without PPD at 
6 months with Fisher’s exact test (dichotomous measures) 

and Wilcoxon tests (continuous measures). We assessed the 
association between 6-month SCID and 6-month CESD 
with Fisher’s exact test. In unadjusted logistic regression 
models, we assessed the effect of chronic pain, psychiat-
ric diagnosis, lifetime SCID assessment, SCID in the past 
month, labor analgesia, occurrence of vaginal delivery, 
minimum labor pain, maximum labor pain, AUC of labor 
pain, PIP labor pain, and twPIP labor pain each on four out-
comes: unweighted 6-month SCID; ATE-weighted SCID; 
unweighted 6-month CESD; and ATE-weighted 6-month 
CESD.

Results

A total of 237 women were included in the final analysis. 
The cohort of patients in our analysis included only indi-
viduals with BMI ≥ 25. Demographic and obstetric charac-
teristics are shown in Table 1. At the time of enrollment, 
32% (n = 75) of women had a level of depressive symptoms 
above the screen threshold according to CESD screening 
tool, and 7.6% (n = 18) met criteria for depression accord-
ing to the SCID interview. Of 237 subjects, 5.9% (14) met 
criteria for depression with a perinatal onset according to 
SCID criteria and 16.5% (39) by CESD-positive screen 

Table 1   Demographic and obstetric characteristics

Data are presented as means ± standard deviation or frequency and percentages
PPD Postpartum depression, BMI Body mass index, CESD Center for epidemiologic studies depression scale (screen), SCID structured clinical 
interview for DSM-V (diagnosis)

Variable PPD at 6 months postpartum [N = 48] No PPD at 6 months 
postpartum [N = 189]

Age 27.26 ± 5.09 28.48 ± 5.35
BMI at delivery (kg/m2) 38.60 ± 6.98 37.55 ± 6.63
Estimated gestational age at delivery (weeks) 38.93 ± 3.04 38.49 ± 2.93
Gravidity 3.65 ± 2.61 2.85 ± 2.09
Parity 1.42 ± 1.14 1.15 ± 1.40
Vaginal delivery 64.29% [27] 68.57% [120]
Unscheduled cesarean delivery 33.33% [16] 16.40% [31]
Epidural labor analgesia utilization 65.85% [27] 70.93% [122]
Chronic pain 35.71% [15] 39.31% [68]
Anemia 19.05% [8] 17.92% [31]
History of miscarriage 33.33% [14] 26.63% [45]
Known fetal anomalies 2.33% [1] 3.51% [6]
Hypertension 2.79% [6] 23.12% [40]
Psychiatric diagnoses (excluding depression or anxiety) 69.77% [30] 50.29% [86]

SCID and CESD measurements at enrollment time and 6 months postpartum

Variable At time of enrollment At 6-months postpartum

CESD 75/237 (32%) 39/223 (17.5%)
SCID 18/237 (8%) 14/237 (5.9%)
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at 6-month postpartum (Table 1). Results of the primary 
analysis showed that lifetime depression diagnosis by clini-
cal interview was not associated with labor pain. However, 
women with more postpartum pain were more likely to 
report more depressive symptoms at 6 months postpartum 
(Table 2). That is, regardless of a person’s prior history of 
depression, postpartum pain experience was independently 
associated with increased depressive symptoms. Unadjusted 
logistic regression showed that neither labor nor postpartum 
pain predicted 6 months PPD diagnosis by SCID. Propen-
sity score results showed no relationship between labor pain 
variables and 6-month PPD diagnosis by SCID [maximum 
labor pain unadjusted OR = 1.3 (95% CI 0.9, 1.9; P = 0.09); 
weighted by ATE OR = 1.3 (95% CI 0.9, 2.1; P = 0.18), 
maximum postpartum pain unadjusted OR = 1.3 (95% CI 
0.9, 1.7; P = 0.10); weighted by ATE OR = 1.2 (95% CI 0.9, 
1.6; P = 0.20)].

Higher postpartum pain significantly increased the odds 
of 6-month PPD symptoms by CESD; the maximum post-
partum pain odds ratio was 1.3 (95% CI 1.0, 1.5; P = 0.005) 
in the unadjusted model and 1.2 (95% CI 1.0, 1.5; P = 0.03) 
in the ATE-weighted model (Table 3). Consistent with the 
CESD validation studies, there was a significant associa-
tion between PPD by 6 months SCID and CESD: 92.9% 
of women with PPD by 6-month postpartum SCID also 
presented with high CESD symptomology, whereas 17.5% 
with undiagnosed PPD showed the symptoms of PPD 
(P < 0.0001) (Fig. 1).

Discussion

The primary finding of this study suggests that although 
perinatal pain was not associated with clinical diagnosis 
of depression (SCID) at 6 months postpartum, postpartum 
pain was linked to 6-month postpartum depression symp-
toms measured by CESD. These results are notable espe-
cially considering the strong association between CESD and 
SCID. A clinical diagnosis of depression may not be influ-
enced by labor or postpartum pain, but depressive symp-
toms are more likely to be exhibited in women with higher 
postpartum pain, perhaps reflecting poorer birth recovery. 
In support of this idea that poor pain control leads to poorer 
birth recovery, one study found that postpartum women 
with CESD scores > 16 (positive depression screen) were 
associated with reduced mother–infant bonding [23]. Poor 
elements of childbirth recovery—including pain and depres-
sive symptoms—are important elements on which to focus 
future research. These findings do not preclude a potentially 
true relationship between peripartum pain and depression 
diagnosis.

Our study replicates the association between post-
partum pain and the postpartum depression symptoms 

experienced by the cohort, as other studies have sug-
gested. Eisenach et al. showed that women who expe-
rienced stronger acute postpartum pain within 36 h had 
a trifold risk of developing depression at 8 weeks post-
partum, relative to those with less severe pain [11]. In a 
national analysis, Canadian Maternity Experiences Survey 
data revealed that participants who had unsettling perinatal 
pain in the first 3 months postpartum had 1.7 times greater 
odds (95% CI 1.2–2.5) of screening positive for depressive 
symptoms, compared to women with less severe perinatal 
pain [24]. Although our analysis found no link between 
clinical diagnosis of depression and peripartum pain, to 
confirm that women with worse perinatal pain experience 
depressive symptoms is clinically significant because these 
links between pain and negative affect or depression symp-
toms contribute to overall patterns of poor recovery after 
childbirth. Depressive symptoms should not be ignored 
just because they are not indicative of a clinical diagnosis. 
As a strong association was observed between CESD and 
SCID, we believe these findings suggest that depressive 
symptomatology is as important as a clinical diagnosis of 
depression, particularly in assessing the quality of child-
birth recovery. Indeed, several postoperative and postpar-
tum quality of recovery instruments include raw or global 
assessments of mood or emotional states, such as feeling 
anxious or depressed, to assess the emotional dimensions 
of recovery and quality of life. [25–27]

Prior published research suggests an interaction between 
the actual use and intention to use of epidural analgesia and 
PPD at 6 weeks, as reported by Orbach-Zinger who found a 
significant negative additive relationship between unmatched 
expectations when women delivered with labor epidural 
anesthesia (LEA) when they had not planned to do so, or 
vice versa [8]. However, in multivariable logistic regression 
analysis, the relationship between intended and actual use 
of LEA lowered the adjusted odds of PPD. The authors sug-
gested that the factors such as negative physiological aspects 
of delivery, unpleasant emotions, or unparalleled expecta-
tions had an impact on the interaction between unplanned 
LEA and PPD. Our findings seem to support these ideas as 
well: our observed association between pain and PPD symp-
toms but notdepression diagnosis, suggest that there may be 
negative emotions or symptoms after delivery that are asso-
ciated with worsepain and recovery, but not necessarily a 
clinical diagnosis of depression. Another study hypothesized 
that there was a strong correlation between different types 
of low back pain (lumbar pain, posterior pelvic pain, and 
combined pain) and perinatal depressive symptoms [28]. It 
was concluded that the prevalence of prenatal, perinatal, and 
postnatal depressive symptoms, assessed by Edinburgh post-
natal depression scale, varied depending on the type of low 
back pain women experienced. These studies are overall in 
line with the results of our study and highlight the negative 
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Table 2   Unadjusted logistic regression models predicting SCID and CESD at 6 months postpartum

Outcome

SCID-unweighted
(6 months)

SCID 
ATE weighted
(6 months)

CESD-unweighted
(6 months)

CESD 
ATE-weighted
(6 months)

Predictor
 Chronic pain OR = 0.18 OR = 0.22 OR = 1.01 OR = 1.01

95% CI: 0.02, 1.40 95% CI: 0.03, 1.74 95% CI: 0.50, 2.05 95% CI: 0.49, 2.11
p value = 0.10 p value = 0.15 p value = 0.98 p value = 0.98

 Psychiatric diagnosis OR = 1.62 OR = 1.53 OR = 4.01 OR = 3.61
95% CI: 0.53, 5.02 95% CI: 0.48, 4.92 95% CI: 1.92, 8.41 95% CI: 1.68, 7.76
p value = 0.40 p value = 0.48 p value = 0.0002 p value = 0.001

 SCID0- lifetime OR = 2.82 OR = 2.79 OR = 4.28 OR = 4.17
95% CI: 0.91, 8.71 95% CI: 0.87, 8.99 95% CI: 2.17, 8.44 95% CI: 2.05, 8.47
p value = 0.07 p value = 0.09 p value < 0.0001 p value < 0.0001

 SCID0- past month OR = 3.54 OR = 3.74 OR = 18.45 OR = 17.31
95% CI: 0.69, 18.22 95% CI: 0.69, 20.25 95%CI: 3.84, 88.74 95%CI: 3.52, 85.21
p value = 0.13 p value = 0.13 p value = 0.0003 p value = 0.001

 Labor analgesia OR = 1.31 OR = 1.20 OR = 0.91 OR = 0.84
95% CI: 0.59, 2.90 95% CI: 0.61, 2.38 95% CI: 0.54, 1.51 95% CI: 0.49, 1.45
p value = 0.51 p value = 0.60 p value = 0.70 p value = 0.53

 Vaginal delivery OR = 0.63 OR = 0.84 OR = 0.89 OR = 1.12
95% CI: 0.21, 1.90 95% CI: 0.27, 2.59 95% CI: 0.45, 1.75 95% CI: 0.56, 2.24
p value = 0.41 p value = 0.75 p value = 0.74 p value = 0.76

 Labor pain-
min

OR = 1.04 OR = 1.02 OR = 0.96 OR = 0.96
95% CI: 0.85, 1.27 95% CI: 0.84, 1.22 95% CI: 0.85, 1.08 95% CI: 0.85, 1.08
p value = 0.72 p value = 0.86 p value = 0.47 p value = 0.46

 Labor pain-
max

OR = 1.34 OR = 1.34 OR = 1.14 OR = 1.13
95% CI: 0.95, 1.88 95% CI: 0.88, 2.05 95% CI: 0.99, 1.32 95% CI: 0.98, 1.31
p value = 0.09 p value = 0.18 p value = 0.08 p value = 0.10

 Labor pain-
AUC​

OR = 1.00 OR = 1.00 OR = 1.00 OR = 1.00
95% CI: 1.00, 1.00 95% CI: 1.00, 1.00 95% CI: 1.00, 1.00 95% CI: 1.00, 1.00
p value = 0.86 p value = 0.76 p value = 0.35 p value = 0.10

 Labor pain-
PIP

OR = 1.00 OR = 1.00 OR = 1.00 OR = 1.00
95% CI: 1.00, 1.01 95% CI: 1.00, 1.01 95% CI: 1.00, 1.00 95% CI: 1.00, 1.00
p value = 0.49 p value = 0.35 p value = 0.50 p value = 0.62

 Labor pain-
PIPTW

OR = 1.01 OR = 1.01 OR = 1.00 OR = 1.00
95% CI: 0.98, 1.04 95% CI: 0.98, 1.05 95% CI: 0.98, 1.01 95% CI: 0.98, 1.01
p value = 0.39 p value = 0.43 p value = 0.48 p value = 0.57

 Postpartum pain-min OR = 1.28 OR = 1.23 OR = 1.20 OR = 1.16
95% CI: 0.92, 1.78 95% CI: 0.91, 1.67 95% CI: 0.96, 1.51 95% CI: 0.93, 1.46
p value = 0.15 p value = 0.17 p value = 0.11 p value = 0.19

 Postpartum pain-max OR = 1.28 OR = 1.19 OR = 1.27 OR = 1.22
95% CI: 0.95, 1.71 95% CI: 0.91, 1.55 95% CI: 1.08, 1.50 95% CI: 1.02, 1.45
p value = 0.10 p value = 0.20 p value = 0.005 p value = 0.03

 Postpartum pain-AUC​ OR = 1.00 OR = 1.00 OR = 1.00 OR = 1.00
95% CI: 1.00, 1.00 95% CI: 1.00, 1.00 95% CI: 1.00, 1.00 95% CI: 1.00, 1.00
p value = 0.11 p value = 0.15  p value = 0.01  p value = 0.04

 Postpartum pain-PIP OR = 1.00 OR = 1.00 OR = 1.00 OR = 1.00
95% CI: 1.00, 1.01 95% CI: 1.00, 1.01 95% CI: 1.00, 1.00 95% CI: 1.00, 1.00
p value = 0.53 p value = 0.19  p value = 0.03  p value = 0.05

 Postpartum pain-PIPTW OR = 1.00 OR = 1.00 OR = 1.00 OR = 1.00
95% CI: 1.00, 1.01 95% CI: 1.00, 1.01 95% CI: 1.00, 1.00 95% CI: 1.00, 1.00
p value = 0.51 p value = 0.18 p value = 0.15 p value = 0.24
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impact of the pain experience of women during pregnancy 
and birth on depressive symptoms.

The interpretation of these results should be in the con-
text of the limitations of this study. The rates of depres-
sion were lower than quoted in the general population and 
could have limited the ability for our analysis to detect a 
true relationship with clinical depression diagnosis. As a 
secondary analysis, the intent of the primary study was not 
to draw links between pain and depression. Further, reli-
ance on data abstracted from medical record has limitations 
inherent in medical record analyses, such as missing clini-
cal labor and postpartum pain data placing limitations on 
robust analyses; however, our time-weighted analyses are 
able to account for variations in sampling frequencies. Nota-
ble items that were not available in the original data set, and 
which could not be included in this analysis, included dura-
tion of labor, induction of labor, instrumental delivery, mode 
of delivery, emergency deliveries, postoperative complica-
tions, and additional diagnoses within our cohort such as 
anxiety and trauma or post-traumatic stress disorder. These 

omissions could potentially influence the limited ability to 
detect a potential true relationship between more severe pain 
and psychological outcomes. Antepartum pain experiences 
could not be accounted for in this analysis. It is notable that 
the number of positive diagnoses of depression at 6 months 
postpartum in this cohort was only 5%, only 14 cases out of 
257. We were surprised to find that this was below average 
rates in the general population and may potentially reflect a 
sampling bias. It is possible that the final cohort may reflect 
a sample that had less severe depressive disease and were 
more likely to continue with study procedures. However, 
we judge that despite the potential for sampling bias there 
remains value in these study results, because it is the first to 
our knowledge to address the issue of depression diagnosis 
versus symptoms in relationships with labor and postpartum 
pain. We judge that depression symptoms are as important as 
diagnoses in assessing depression outcomes, and symptom 
measurement is valuable because perinatal depression is also 
managed based on symptoms. Altogether, our findings sup-
port the need for additional research in a larger cohort on 
the interactions between poorly controlled pain, depression 
symptoms—not necessarily a diagnosis only—and quality 
of childbirth recovery in new mothers.

In this exploratory analysis, we used a cohort of patients, 
which included only individuals with overweight/obesity, 
thus being at an especially high risk for depression. Our find-
ings suggest that postpartum pain is associated with post-
partum depressive symptoms, but not a clinical diagnosis 
of depression. Findings of this study need replication and 
do not exclude the potential for a true relationship between 
postpartum pain and clinical diagnosis of depression. 
Future investigations can focus on assessing the relation-
ships between postpartum pain, depressive symptoms and 
diagnoses, and overall quality of recovery of women after 
childbirth, especially among high-risk patients such as those 
with obesity. The relative contribution of postpartum pain 
and depressive symptoms to overall patterns of recovery 
after childbirth requires additional characterization.

Acknowledgements  This research was presented at the FAER MSARF 
Scholar Session of ANESTHESIOLOGY 2019 annual meeting in 
Orlando, Florida. We are grateful to the FAER MSARF Program for 
sponsoring the time and efforts of Ezoza Rajabaliev on this research 
project.

Author contributions  ER: designed the study, collected the data, ana-
lyzed the data, wrote the manuscript, and approved the final manuscript. 
KL: designed the study, collected the data, wrote the manuscript, and 

Table 2   (continued)
Bolded values reflect P < 0.05
ATE Average treatment effect from propensity score analysis, OR odds ratio, CI Confidence interval, CESD Center for epidemiologic studies 
depression scale (screen), SCID Structured clinical interview for DSM-V (diagnosis), AUC​ Area under the curve, PIP Percent improvement in 
pain, PIPTW Percent improvement in pain time-weighted calculation

Table 3   Association between SCID diagnosis and CESD screen at 
6 months postpartum

Bolded values reflect P < 0.05
Data are presented as rates (percentages)
CESD Center for epidemiologic studies depression scale (screen). A 
positive screen is a score ≥ 16. SCID Structured clinical interview for 
DSM-V (diagnosis)

No SCID diagnosis
N = 223

SCID diagnosis
N = 14

P value

CESD positive 39/223 (17.5%) 13/14 (92.9%)  < 0.0001

Postpartum 
Pain 

PPD symptoms
(CESD)P=0.03

P=0.2 PPD diagnosis 
(SCID)

P<0.0001

Fig. 1   Summary of findings. Postpartum pain was associated with 
PPD symptoms, but not with PPD diagnosis. PPD symptoms and 
diagnosis were correlated. PPD postpartum depression, CESD Center 
for epidemiologic studies depression scale, SCID structured clinical 
interview for DSM-V



1448	 Archives of Gynecology and Obstetrics (2023) 307:1441–1449

1 3

approved the final manuscript. AI: wrote the manuscript and approved 
the final manuscript. TK: analyzed the data, wrote the manuscript, and 
approved the final manuscript. ML: collected the data, analyzed the 
data, wrote the manuscript, and approved the final manuscript. GL: 
designed the study, collected the data, analyzed the data, wrote the 
manuscript, and approved the final manuscript.

Funding  This project was supported in part by the FAER MSARF 
Program with support to Ms. Ezoza Rajabaliev. Dr. Lim is supported 
by a grant from the NIH, K12HD043441.

Declarations 

Conflict of interest  The authors have not disclosed any competing in-
terests..

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Wisner KL, Sit DK, McShea MC, Rizzo DM, Zoretich RA, 
Hughes CL, Eng HF, Luther JF, Wisniewski SR, Costantino 
ML, Confer AL, Moses-Kolko EL, Famy CS, Hanusa BH (2013) 
Onset timing, thoughts of self-harm, and diagnoses in postpartum 
women with screen-positive depression findings. JAMA Psychiat 
70:490–498

	 2.	 Faith MS, Butryn M, Wadden TA, Fabricatore A, Nguyen AM, 
Heymsfield SB (2011) Evidence for prospective associations 
among depression and obesity in population-based studies. Obes 
Rev 12:e438–e453

	 3.	 Luppino FS, de Wit LM, Bouvy PF, Stijnen T, Cuijpers P, Penninx 
BW, Zitman FG (2010) Overweight, obesity, and depression: a 
systematic review and meta-analysis of longitudinal studies. Arch 
Gen Psychiatry 67:220–229

	 4.	 Wright LJ, Schur E, Noonan C, Ahumada S, Buchwald D, Afari 
N (2010) Chronic pain, overweight, and obesity: findings from a 
community-based twin registry. J Pain 11:628–635

	 5.	 Bair MJ, Robinson RL, Katon W, Kroenke K (2003) Depres-
sion and pain comorbidity: a literature review. Arch Intern Med 
163:2433–2445

	 6.	 Ding T, Wang DX, Qu Y, Chen Q, Zhu SN (2014) Epidural labor 
analgesia is associated with a decreased risk of postpartum depres-
sion: a prospective cohort study. Anesth Analg 119:383–392

	 7.	 Lim G, Farrell LM, Facco FL, Gold MS, Wasan AD (2018) Labor 
analgesia as a predictor for reduced postpartum depression scores: 
a retrospective observational study. Anesth Analg 126:1598–1605

	 8.	 Orbach-Zinger S, Landau R, Harousch AB, Ovad O, Caspi L, 
Kornilov E, Ioscovich A, Bracco D, Davis A, Fireman S, Hoshen 
M, Eidelman LA (2018) 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 126:1590–1597

	 9.	 Malhi GS, Mann JJ (2018) Depression. Lancet 392:2299–2312
	10.	 Bloch M, Rotenberg N, Koren D, Klein E (2006) Risk factors 

for early postpartum depressive symptoms. Gen Hosp Psychiatry 
28:3–8

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

	12.	 Wylde V, Sanderson E, Peters TJ, Bertram W, Howells N, Bruce 
J, Eccleston C, Gooberman-Hill R (2020) Screening to identify 
postoperative pain and cross-sectional associations between fac-
tors identified in this process with pain and function, three months 
after total knee replacement. Arthritis Care Res. https://​doi.​org/​
10.​1002/​acr.​24516

	13.	 Sanchez-Villegas A, Schlatter J, Ortuno F, Lahortiga F, Pla J, Ben-
ito S, Martinez-Gonzalez MA (2008) Validity of a self-reported 
diagnosis of depression among participants in a cohort study using 
the structured clinical interview for DSM-IV (SCID-I). BMC Psy-
chiatry 8:43

	14.	 Weinberg CR, Shore DL, Umbach DM, Sandler DP (2007) Using 
risk-based sampling to enrich cohorts for endpoints, genes, and 
exposures. Am J Epidemiol 166:447–455

	15.	 Donofry SD, Emery RL, Kolko Conlon RP, Germeroth LJ, Wang 
B, Cheng Y, Levine MD (2021) Documenting the course of loss 
of control over eating prior to, during and after pregnancy among 
women with pre-pregnancy overweight and obesity. Int J Eat Dis-
ord 54:633–638

	16.	 Kolko RP, Emery RL, Marcus MD, Levine MD (2017) Loss of 
control over eating before and during early pregnancy among 
community women with overweight and obesity. Int J Eat Disord 
50:582–586

	17.	 Lim G, LaSorda KR, Farrell LM, McCarthy AM, Facco F, Wasan 
AD (2020) Obstetric pain correlates with postpartum depression 
symptoms: a pilot prospective observational study. BMC Preg-
nancy Childbirth 20:240

	18.	 First MB, Gibbon M (2004) The Structured Clinical Interview for 
DSM-IV Axis I Disorders (SCID-I) and the Structured Clinical 
Interview for DSM-IV Axis II Disorders (SCID-II) Comprehen-
sive handbook of psychological assessment, vol 2. John Wiley & 
Sons Inc, Hoboken, pp 134–143 (Personality assessment Hobo-
ken, NJ, US)

	19.	 Yang J, Martinez M, Schwartz TA, Beeber L (2002) What Is being 
measured? A comparison of two depressive symptom severity 
instruments with a depression diagnosis in low-income high-risk 
mothers. J Womens Health 2017(26):683–691

	20.	 Radloff L (1977) The CES-D scale: a self-report depression scale 
for research in the general population. Appl Psychol Measurement 
1:385–401

	21.	 Parikh RM, Eden DT, Price TR, Robinson RG (1988) The sen-
sitivity and specificity of the Center for Epidemiologic Studies 
Depression Scale in screening for post-stroke depression. Int J 
Psychiatry Med 18:169–181

	22.	 Hann D, Winter K, Jacobsen P (1999) Measurement of depressive 
symptoms in cancer patients: evaluation of the Center for Epide-
miological Studies Depression Scale (CES-D). J Psychosom Res 
46:437–443

	23.	 Daglar G, Nur N (2018) Level of mother-baby bonding and influ-
encing factors during pregnancy and postpartum period. Psychiatr 
Danub 30:433–440

	24.	 Gaudet C, Wen SW, Walker MC (2013) Chronic perinatal pain 
as a risk factor for postpartum depression symptoms in Canadian 
women. Can J Public Health 104:375–387 (Revue canadienne 
de sante publique)

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/acr.24516
https://doi.org/10.1002/acr.24516


1449Archives of Gynecology and Obstetrics (2023) 307:1441–1449	

1 3

	25.	 Stark PA, Myles PS, Burke JA (2013) Development and psycho-
metric evaluation of a postoperative quality of recovery score: the 
QoR-15. Anesthesiology 118:1332–1340

	26.	 Sadat Z, Abedzadeh-Kalahroudi M, Kafaei Atrian M, Karimian 
Z, Sooki Z (2014) The impact of postpartum depression on qual-
ity of life in women after child’s birth. Iran Red Crescent Med J 
16:e14995

	27.	 Sultan P, Sharawi N, Blake L, Ando K, Sultan E, Aghaeepour N, 
Carvalho B, Sadana N (2021) Use of patient-reported outcome 
measures to assess outpatient postpartum recovery: a systematic 
review. JAMA Netw Open 4:e2111600

	28.	 Long G, Yao ZY, Na Y, Ping Y, Wei S, Mingsheng T (2020) 
Different types of low back pain in relation to pre- and post-natal 
maternal depressive symptoms. BMC Pregnancy Childbirth 
20:551

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Authors and Affiliations

Ezoza Rajabaliev1 · Kelsea LaSorda1 · Andrea Ibarra1 · Tanya Kenkre1 · Michele D. Levine2,3 · Grace Lim1,3,4 

1	 Department of Anesthesiology and Perioperative Medicine, 
University of Pittsburgh, Pittsburgh, PA, USA

2	 Department of Psychiatry, University of Pittsburgh, Western 
Psychiatric Institute and Clinic, Pittsburgh, PA, USA

3	 Department of Obstetrics, Gynecology, and Reproductive 
Sciences, University of Pittsburgh, Pittsburgh, PA, USA

4	 UPMC Magee Womens Hospital, 300 Halket Street Suite 
3510, Pittsburgh, PA 15215, USA

http://orcid.org/0000-0001-8013-0080

	Association between labor and delivery pain and postpartum pain with symptoms and clinical diagnosis of postpartum depression in patients with overweight and obesity
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Pain management regimens
	Pain variable calculations
	Depression variables
	Statistical analysis

	Results
	Discussion
	Acknowledgements 
	References




