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Abstract: This French multicenter prospective cohort study recruited 391 patients to investigate the

risk factors for persistent pain after elective cesarean delivery, focusing on psychosocial aspects

adjusted for other knownmedical factors. Perioperative data were collected and specialized question-

naires were completed to assess reports of pain at the site of surgery. Three dependent outcomeswere

considered: pain at the thirdmonth after surgery (M3, n = 268; risk = 28%), pain at the sixthmonth after

surgery (M6, n = 239; risk = 19%), and the cumulative incidence (up to M6) of neuropathic pain, as as-

sessedusing theDouleurNeuropathique4questionnaire (n= 218; risk = 24.5%). Theneuropathic aspect

of reported pain changed over time in more than 60% of cases, pain being more intense if associated

with neuropathic features. Whatever the dependent outcome, a high mental component of quality

of life (SF-36) was protective. Pain atM3was also predicted by pain reported during current pregnancy

and a history of miscarriage. Pain at M6 was also predicted by report of a postoperative complication.

Incident neuropathic painwas predicted by pain reported during current pregnancy, a previous history

of a peripheral neuropathic event, and preoperative anxiety.

Trial Registration: ClinicalTrials.gov, NCT00812734.
Perspective: Persistent pain after cesarean delivery has a relatively frequent neuropathic aspect

but this is less stable than that after other surgeries. When comparing the risk factor analyses

with published data for hysterectomy, the influence of preoperative psychological factors seems

less important, possibly because of the different context and environment.
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P
ostsurgical persistent pain (PSPP) is a recognized
issue that deserves attention.17,21 Cesarean
delivery is one of the various surgeries that may be

responsible for PSPP,23,32 and the frequency of this
technique is increasing worldwide.11,43 In addition, the
role of preoperative psychological factors in the
development of PSPP, such as depression, psychological
vulnerability, stress,19 anxiety, and pain catastrophiz-
ing,45 has been highlighted. Anxiety and catastrophizing
have recently been shown to favor PSPP regardless of the
surgical model.28 Other more specific predictors of the
preoperative context, such as emotional illness, repre-
sentation of the condition leading to surgery,39 fear of
surgery,36 physical condition,37 or recent capacity over-
load,1 have also been reported. As the effects of psycho-
logical factors on PSPP are likely to be influenced by the
surgical context, it seemed interesting to compare the ef-
fects of psychological risk factors on hysterectomy and
on cesarean delivery, two surgical models that share
some technical aspects (transverse low abdominal and
uterine incision) but differ in many other aspects. Cesar-
ean delivery, although a stressful event, is performed on
younger women anticipating a happy event and involves
a specific hormonal status with high levels of circulating
gonadic steroids. On the other hand, hysterectomy is
often performed on patients reporting preoperative
pain,6,18,46 generally due to a tumor that is to be
removed, whereas a cesarean procedure targets the
safety of the child or the mother. Psychological risk
factors of PSPP have been studied previously in
hysterectomy for benign disorders,39 but only acute
pain after cesarean delivery has been investigated with
reported evidence of a role of preoperative anxiety and
anticipated pain.35 Data were available for analysis
from a wide prospective cohort that estimated the risk
of occurrence of neuropathic PSPP (nPSPP) within
6 months after surgery.10 In this study, which pooled
nine different surgeries, the occurrence of nPSPP was
favored by anxiety, low preoperative quality of life,
and catastrophizing, but additional information was
available about the cesarean subcohort. In particular,
the psychosocial aspects of pregnancy were addressed
using a preoperative questionnaire. Therefore, our aim
was to assess the respective roles of various psychosocial
factors in the development of PSPP after cesarean deliv-
ery, adjusted for other knownmedical risk factors, with a
methodology as close as possible to that conducted by
Pinto et al39 on hysterectomy. The analyses also focused
on the risk of occurrence of nPSPP, given that reporting
of a neuropathic mechanism for PSPP is a risk factor for
pain chronicization.2

Methods
The methods are described in detail in the report of

the main multicenter French study,10 which was under-
taken after approval by the appropriate research ethics
committee (CCPPRB d’Auvergne and CPP Sud-Est VI for
amendments). The cesarean study was coordinated by a
referent anesthetist at each center and was conducted
by the anesthesiology team. The study population con-

sisted of all patients over 18 years of age scheduled for
cesarean delivery in a recruitment center, following writ-
ten informed consent. The exclusion criteria were ex-
pected difficulties with comprehension or completion
of the questionnaires; patients who would be unreach-
able in 6 months’ time; cesarean delivery in an emer-
gency or during labor. Parturients with previous
experience of cesarean delivery could be included.
Consecutive recruitment of patients was required. The
inclusion visit was undertaken by the anesthetist the
day before scheduled surgery. The patient was first asked
to complete a questionnaire about her history of previ-
ous painful events (before and during this pregnancy),
pregnancies (miscarriages and childbirths), and cesarean
deliveries, as well as if the current pregnancy was
desired, and if pain was expected during the postcesar-
ean period. This questionnaire, which was specific to
the cesarean subcohort, is presented in Appendix 1. In
addition, the patient had to complete standard ques-
tionnaires: (i) the Medical Outcomes Study (MOS) 36-
item Short Form (SF-36) to assess health-related quality
of life,24,33 (ii) the Pain Catastrophizing Scale,44 and (iii)
the Hospital Anxiety and Depression Scale (HADS).51

Demographic data and data about potential symp-
toms of peripheral neuropathy and possible risk factors
for peripheral neuropathy were collected by the physi-
cian. All the questionnaires are presented in Appendix
1. After surgery, on discharge from the surgical ward,
the physician completed data about the intraoperative
anesthetic used, the postoperative analgesia given, and
the occurrence of early complications. At M3 and M6, a
questionnaire was mailed to the patient, in which she
was asked if she experienced pain in the operated area
(study definition of PSPP). If PSPPwas present, additional
information was asked about the intensity of this pain
over the last 48 hours, with a drawn visual analog scale.
Other questions related to the time course since surgery
and the clinical features of the pain. Some of these ques-
tions were derived from the Douleur Neuropathique 4
(DN4) questionnaire, a screening tool validated to assess
the neuropathic aspect of PSPP, and included within the
study’s questionnaire.4 nPSPPwas defined as PSPPwith at
least four positive items on the DN4. If documents were
not completed and returned, the patient was contacted
by telephone. Throughout the follow-up period, the pa-
tient was able to consult a referent practitioner for anal-
gesia if required or could be referred on request to the
closest specialist pain center.
Three dependent outcomes were considered sepa-

rately, each in samples with a full dataset. The first
outcomewas the presence of reported PSPP atM3, what-
ever the mechanism (neuropathic or not). The initial aim
was to study the intensity of PSPP at this time point, but
the distribution of the data (too many null values and
highly skewed positive values) did not allow for relevant
analysis. This analysis was similar to that conducted by
Pinto et al39 and provided information about the role
of non-neuropathic cases. The second outcome was the
presence of reported PSPP at the sixth month after sur-
gery, considering that the features of PSPP could have
changed with time. The third outcome was the risk of
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