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Abstract

Objectives Our aim in this pilot study was to identify
potential predictors of chronic post-surgical pain (CPSP)
and other outcomes to consider for inclusion in future
prospective studies of CPSP following abdominal gastro-
intestinal surgery.

Methods We followed 76 surgical patients during this
prospective single-centre cohort study. Pain characteris-
tics, health-related quality of life (HRQOL), and
healthcare utilization were assessed preoperatively, at six
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weeks postoperatively, and at six months postoperatively.
Statistical analyses included descriptive statistics and
repeated measures analysis of variance.

Results Prior to surgery, 42% of patients reported no
pain, 18% reported remote pain, and 33% reported pain at
the surgical site. Six months after surgery, 29% of patients
with preoperative remote pain and 35% of patients with
preoperative pain at the surgical site reported CPSP. Pain-
related interference declined from the preoperative to
postoperative period; however, six months after surgery
almost one-third of participants continued to report pain-
related interference with mood (28%), sleep (30%), and
enjoyment of life (30%). Consistent with studies of other
surgical procedures, measures of anxiety and depression
were associated with an increased risk of CPSP. During
the six months following surgery, 12% of patients visited
the Emergency Department, 15% visited non-traditional
providers, and 9.2% visited a walk-in clinic for pain.
Compared with Canadian norms, HRQOL was poorer in
all domains preoperatively, in all domains but mental
health six weeks postoperatively, and in most domains six
months postoperatively.

Conclusion This feasibility study provides a template for
future studies of CPSP following gastrointestinal surgery.
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Results suggest a substantial burden of persistent pain,
healthcare utilization, and decreased HRQOL. Larger-
scale studies that are similarly designed will serve to
identify predictors of CPSP in this surgical population.

Résumé

Objectifs Cette etude pilote a cherche a identifier
d’eéventuels elements predictifs de la douleur chronique
post chirurgicale (CPSP) et d’autres resultats a inclure
dans des etudes prospectives futures sur la CPSP apres
chirurgie digestive abdominale.

Méthodes Cetie ctude de cohorte prospective a suivi
76 patients  chirurgicaux dans un seul centre. Les
caracteristiques de la douleur, la qualite’ de vie lice d la sante’
(HRQoL) et I'utilisation des soins de sante’ont ete evalues avant
la chirurgie et d six semaines et da six mois apres la chirurgie.
Les analyses statistiques ont inclus des statistiques descriptives
et une ANOVA pour mesures repetees.

Résultats Avant la chirurgie, 42 % des patients n’ont
signalé aucune douleur, 18 % une douleur d distance et 33 %
une douleur au niveau du site chirurgical. Six mois
apres lintervention, 29 % des patients ayant eu une douleur
preoperatoire d distance et 35 % de ceux ayant eu une douleur
preoperatoire au niveau du site chirurgical ont signale’ une
CPSP. Les perturbations liees d la douleur ont diminué entre
la periode preoperatoire et la periode postoperatoire;
toutefois, six mois apres la chirurgie, presque un tiers des
patients continuaient d signaler une interference lice d la
douleur sur I’humeur (28 %), le sommeil (30 %) et la joie de
vivre (30 %). En accord avec des etudes portant sur d’autres
interventions chirurgicales, les mesures de I’anxiete et de la
dépression etaient associees d un plus grand risque de CPSP.
Au cours des six mois suivant l’intervention chirurgicale,
12 % des patients sont alles au service des urgences, 15 % ont
consulté des praticiens non traditionnels et 9,2 % sont alles
dans une clinique de la douleur sans rendez-vous. En
preoperatoire, la HRQoL a ete inferieure aux normes
canadiennes dans tous les domaines, d [’exception de la sante’
mentale six semaines apres l'intervention et de la majorite des
domaines d six mois apres chirurgie.

Conclusion Cette etude de faisabilite’ procure un modele
pour de futures etudes de la CPSP apres chirurgie digestive.
Les resultats suggerent une morbidite substantielle liee d la
douleur persistante, [’utilisation des soins de sante et la
baisse de ’HRQoL. Des etudes d plus grande echelle,
utilisant le méme plan, serviront d identifier les elements
predictifs dans cette population chirurgicale.

Chronic post-surgical pain (CPSP), defined as pain per-
sisting for at least three to six months after surgery, is
increasingly being recognized as a frequent outcome after

routine surgery, with reported prevalence ranging from
10-50%.'73 However, few studies on CPSP have assessed
other outcomes, such as health-related quality of life
(HRQOL), a broad multidimensional concept of self-
reported physical and mental health® and pain-related
healthcare use. Regardless of type of surgical procedure,
various biopsychosocial factors have been recognized to
contribute to CPSP. Pre-existing pain has emerged as a
potential predictor of CPSP; however, few studies have
identified the influence of the location of preoperative pain
(i.e., at or remote to the surgical condition/site) on the risk
of CPSP. We recently reported both preoperative pain at
the surgical site and remote pain as predictors of CPSP in
women who underwent gynecological surgery.” While
conditions associated with a higher incidence of CPSP
have attracted more interest (e.g., thoracotomy, limb
amputation),®’ all surgical procedures may lead to CPSP
and may also be associated with the various contributory
factors. Accordingly, we chose to address abdominal sur-
gical procedures in this pilot study because: 1) these
procedures are quite common (approximately 35% of sur-
geries performed in North America each year);® 2) these
abdominal procedures may be associated with the same
spectrum of potential contributors to CPSP as many other
surgical procedures; and 3) CPSP after abdominal surgery
has, thus far, received very little attention.

Thus, the purpose of this pilot study was to examine
pain-related predictors and outcomes to be considered for
inclusion in future prospective studies examining CPSP-
related outcomes following abdominal gastrointestinal
surgical procedures. The objectives were: 1) to describe the
prevalence and incidence of pain from the preoperative
period to the six-month postoperative period; 2) to examine
the influence of preoperative and early postoperative
characteristics on CPSP six months after surgery; 3) to
describe pain-related healthcare utilization and medication
use over this time period; and 4) to describe HRQOL from
preoperatively to six months postoperatively and compare
HRQOL with age- and sex-matched normative data.”

Methods

Ethics approval for this study was obtained from Queen’s
University Health Sciences and the Affiliated Teaching Hos-
pital’s Research Ethics Board. Guidelines for Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) were used to report the findings of this study.'®
Study design

This prospective observational cohort study was conducted
at the Kingston General Hospital, an acute care facility in
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Southeastern Ontario, Canada. A convenience sample of
men and women scheduled for major abdominal general
surgery was recruited preoperatively and followed for six
months after surgery. Recruitment took place from January
to November 2009. Participants were recruited in the week
leading up to surgery and written informed consent was
obtained. Prior to surgery, the participants answered web-
based or paper questionnaires (participant preference) at
home or in the Same Day Admission Centre. At the six-
week and six-month follow-up, patients who answered the
electronic questionnaires were sent an e-mail reminder and,
if necessary, were telephoned asking them to complete the
questionnaires. Patients who answered the paper ques-
tionnaires at follow-up were sent a questionnaire package
at six-weeks and six-months. Non-responders were given a
telephone reminder, and additional questionnaires were
mailed as necessary. The date and format of data collection
were recorded. The research assistant collected intraoper-
ative and postoperative information from the patient
record.

Sample

English-speaking men and women aged > 18 yr and sched-
uled for elective general surgery were recruited to participate
in the study. Subjects were excluded if they were currently
enrolled in another study related to their surgery, if they had
been diagnosed with Alzheimer’s disease or another form of
cognitive impairment (as indicated in their medical record), or
if they had a language barrier affecting their ability to com-
plete the questionnaires.

Outcome variables

The study time line and measurement tools are outlined in
Fig. 1. Since this was an exploratory pilot study, no single
primary outcome measure was designated. The three pain-
related outcome variables we explored in this study were
CPSP, healthcare utilization for pain, and HRQOL.

Chronic post-surgical pain was defined using the criteria
proposed by Macrae and Davies: pain must be present for a
duration of at least two months; pain must develop after
surgery; other causes of pain must be excluded; and the
possibility that the pain is a continuation from a pre-
existing problem must be explored." Chronic post-surgical
pain was measured six months after surgery using the pain
severity subscale of the Brief Pain Inventory — Short Form
(BPI-SF).'""'? The first question of the BPI-SF was modi-
fied to reference surgical pain: “Have you had pain today
that you believe is related to your surgery?” The pain
severity subscale was divided into two categories: no pain
(0/10) vs any pain (> 0/10) and none/mild pain (< 3/10) or
moderate/severe pain (> 3/10).

@ Springer

Healthcare utilization (HCU) for pain was measured
using questions in the BPI related to medication use and
questions derived from questions in the Canadian Com-
munity Health Survey related to the number of visits to
healthcare practitioners.'® Postoperatively, participants
were sent home with a daily diary to record ratings of
average, worst, and nocturnal pain (on a numeric rating
scale [NRS] of 0—10)14 as well as medication and HCU.

Health-related quality of life was measured at three
intervals (preoperatively, at six weeks postoperatively, and
at six months postoperatively) using the SF-36®. The SF-
36 is one of the most widely used and psychometrically
sound instruments for measuring HRQOL.*'> The survey
measures eight aspects of HRQOL: physical functioning,
role-physical, bodily pain, general health, vitality, social
functioning, role-emotional, and mental health. The
domains are scored from 0-100, with 100 representing the
best possible state of health. Two summary scores, the
physical component summary (PCS) and the mental com-
ponent summary (MCS), can also be derived. The PCS and
MCS are standardized to a mean of 50, with a score > 50
representing better than average functioning and a
score < 50 indicating poorer than average functioning.*®
A difference of five points in domain scores and a differ-
ence of two-three points in summary scores are considered
clinically meaningful.*-® Health-related quality of life was
compared with Canadian normative data, which are based
on 9,423 participants sampled from nine areas in Canada
(nine cities and a 50 km radius around each city to account
for rural populations) and standardized to the Canadian
population using census data.’ This provided an opportu-
nity to compare the scores of the study population with
their age- and sex-matched peers to assess burden of
illness.’

Independent variables

Demographic variables included age, marital status, edu-
cation level, and employment status. Age was analyzed as a
continuous variable. Marital status, education level, and
employment status (married/not married; < high school
diploma/> high school diploma; employed/not employed)
were dichotomized.

Psychological variables included diagnosis of depres-
sion (from chart), depressive symptoms, state and trait
anxiety, pain catastrophizing, and  somatization

A Ware JE, Snow KK, Kosinski M, Gandek B. SF-36 Health Survey -
Manual and Interpretation Guide. Boston: The Health Institute, New
England Medical Centre; 1993.

B Ware JE, Kosinski M, Keller SD. SF-36 Physical and Mental
Health Summary Scales: A User’s Manual. Boston: The Health
Institute, New England Medical Centre; 1994.
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assessment
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Brief Pain Inventory — Long Form
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Pain
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Visited health care professional
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Pain medication

6 months Post-Surgically via Web or Telephone

Brief Pain Inventory — Short Form
SF-36

6-month Post-Surgical Health Care
Utilization

CES-D

Pain

HRQOL

Visited health care professional
Missed work/school

Pain medication

Depression

Fig. 1 Data Collection time points, tools, and data captured

(questionnaires). Depressive symptom status was measured
using the Centre for Epidemiological Studies — Depression
Scale.'® Depressive symptoms were classified as moderate/
high based on a score > 16/60. The State Trait Anxiety
Inventory was used to measure state and trait anxiety.'’
Scores were categorized into low (< 45) and high (> 45)
anxiety. Pain catastrophizing was assessed using the two-
item version of the pain catastrophizing scale.'® The two-
item scale has been shown to have very strong correlation
(R > .90) with the original Pain Catastrophizing Scale."’
Scores for the two-items were averaged to obtain a score
ranging from 0-6. Due to the relatively low frequency of
catastrophizing, it was classified as present (> 1/6) vs
absent (0/6). Somatization was measured with the seven
symptom screening test.”’ Due to the low frequency of this
event, somatization was categorized into present (> 1/7) or
absent (0/7).

Preoperative clinical variables abstracted from the
patient record included current smoking status (no/yes);
body mass index (BMI) (underweight/normal
[< 24.9 kg-m %], overweight [> 25 to < 29.9 kg-m 2], or
obese [> 30 kg-m_z]); number of months from diagnosis
to surgery (median); history of diabetes mellitus, hyper-
tension, or osteoarthritis; previous abdominal surgery (no/
yes); and American Society of Anesthesiologists’ physical
status (I/IT vs II/IV). Preoperative malignancy status was
obtained from the hospital’s administrative database and
was classified as not malignant or probably/definitely
malignant.

Perioperative variables captured from the operating
room record and patient chart included surgical procedure
(large bowel, small bowel, and other general surgery),
abdominal incision (no/yes), surgical approach (midline,
subcostal, or other), suture material (staples vs absorbable
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or non-absorbable), anesthetic technique (general vs block
[spinal/epidural] & general), blood loss (mL), and operat-
ing time (minutes). Surgery complications (e.g., hematoma,
infection) (yes/no) were reported by the participants six
months after surgery.

Pain history included preoperative pain and opioid use.
Detailed information was captured on preoperative pain sta-
tus, including pain intensity, interference with function, and
site of pain. Data were captured from the brief pain inventory-
long form (BPI-LF) completed by the patient.''*' The BPI-LF
is similar to the short form but captures more detailed pain
information, including pain quality, and the long form refer-
ences pain over the past week rather than over the past 24 hr.
Preoperative pain was categorized into no pain, pain related to
surgical condition, or pain unrelated to surgical condition
(remote). Pain was also characterized based on the 11 sensory
and four affective descriptors from the BPI-LF. Pain scores
captured from the patient record included highest pain scores
(NRS 0-10) in the postanesthesia care unit (PACU) and on the
post-surgical hospital ward, and discharge pain scores in the
PACU and on the ward. Participants were also asked to
“Please rate where you think your pain level will be one week
(and six weeks) following surgery by circling one number on
the scale of 0 to 10.” Preoperative opioid use was captured
from the BPI-LF. Consumption of opioids and other analgesic
treatments was captured from the question asking “What
treatments or medications are you receiving for pain?”

Statistical analysis

Demographic, psychological, clinical, intraoperative, and
pain history variables were summarized using frequencies,
percentages, means (standard deviation), or medians [inter-
quartile range]. Chronic post-surgical pain and HCU were
summarized using frequencies and percentages, and bivari-
able analysis was conducted using the Chi square statistic.
Repeated measures analysis of variance (ANOVA) was used
for the HRQOL data to assess the within-subject change over
time. The pairwise comparisons provided by the repeated
measures ANOVA were used to examine the following data:
preoperative to six-week postoperative, preoperative to six-
month postoperative, and six-week to six-month postopera-
tive. Each patient was assigned the HRQOL scores and
standard deviations appropriate for his or her age, and paired
Student’s ¢ tests were then used to assess differences in
HRQOL between the sample and the age-matched normative
data at each of the three time points. To assess the influence of
non-response, Student’s ¢ tests for independent samples were
used to examine baseline differences in HRQOL between
those who completed the questionnaires and those who were
lost to follow-up. All statistical analyses were completed
using IBM SPSS® v19.0 (IBM Corporation, Chicago, IL,
USA).
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Results

One hundred twenty-five patients awaiting general surgery
were approached to participate in this study, 76 (61%)
patients completed the preoperative questionnaires, and 71
(57%) completed the six-month follow-up questionnaires
(Fig. 2). Baseline demographic and clinical variables are
summarized in Table 1. The mean age (standard deviation)
of study participants was 58 (14) yr and the majority were
diagnosed with cancer. Due to small cell frequencies,
surgical procedures were grouped into large bowel (63%),
small bowel (9.2%), and other (28%). Seventy-two percent
(55/76) underwent a midline abdominal incision. No sur-
gical complications, such as infection or hematoma, were
noted in the patient charts.

Pain characteristics

Prior to surgery, 42% (32/76) of patients reported no pain
(NRS 0/10), 18% (14/76) reported other pain (remote to
surgical site), and 33% (25/76) reported pain at the surgical
site. Upon discharge from hospital, 47% (35/75) reported
pain, with 13% (9/75) reporting moderate to severe pain.
Six months after surgery, 3.1% (1/32) of patients with no
preoperative pain, 29% (4/14) of patients with remote pain,
and 35% (8/23) of patients with preoperative pain at the
surgical site reported CPSP. Pain-related interference
declined from the preoperative to the postoperative period;
however, six months after surgery, pain interfered with
mood in 28% (21/71) of respondents, with sleep in 30%
(23/71) of respondents, and with enjoyment of life in 30%
(23/71) of respondents (Table 2).

Potential predictors of CPSP for investigation in future
studies

Several baseline characteristics more than doubled the risk
of CPSP in bivariable analysis (preoperative pain and being
female were the strongest predictors); however, only those
with cell frequencies n > 5 are reported in Table 3.
Osteoarthritis, preoperative depressive symptoms, anxiety,
and a high expectation of pain after surgery also increased
the risk of CPSP. Other potential risk factors, such as
moderate to severe acute postoperative pain, were not
statistically significant predictors of CPSP, although 11%
(6/57) of participants with none/mild acute pain reported
CPSP compared with 29% (4/14) of participants with
moderate to severe acute pain.

Healthcare utilization and medication use

Pain-related healthcare utilization and medications for pain
in the year prior and six months following surgery are
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Fig. 2 Flow of participants [

throughout the study Enrollment ]

[ Preoperative ]

Follow-Up: 6
months

Assessed for eligibility (n=125)

8 declined to participate

\ 4

40 withdrew and 1 death during
pre/perioperative period

\ 4

A 4

Provided pre/perioperative
data (n=76)

Lost to follow-up
¢2 deaths (both with CA diagnosis)
3 could not be reached/refused

A 4

A

Completed 6-month follow-
up questionnaires (n=71)

l

[ Analysis ]

Preop analysis (n=76)

CPSP analysis (based on completing
BPI-SF at follow-up)

® 6 weeks (n=68)

® 6 months (n=71)

outlined in Table 2. In the year preceding surgery, 32% of
participants visited the Emergency Department for pain
and 13% visited a walk-in clinic. In the six months fol-
lowing surgery, 12% visited the Emergency Department
and 9.2% visited a walk-in clinic.

Nine percent (9/76) reported taking strong opioids (e.g.,
morphine, hydromorphone) and 9% reported taking weak
opioids (e.g., codeine) for pain in the year prior to surgery
(Table 2). The proportion taking any opioids six months
after surgery was < 7% (results not reported due to small
cell frequencies).

Health-related quality of life

Health-related quality of life domain and summary scores
(mean and standard error) for the preoperative period and
the six-week and six-month postoperative periods are
shown in Fig. 3. Higher scores represent better function
and less pain. There were statistically significant within-
subject changes over the three time points for the physical
functioning, role-physical, bodily pain, and social func-
tioning domains, and the PCS (P < 0.01 for all). From

preoperatively to six weeks postoperatively, there were
decreases in the mean scores for physical function (—9.6;
95% confidence interval [CI] —15.4 to —3.8; P = 0.002),
role-physical (—19.8; 95% CI —27.5 to —12.0; P < 0.001),
and the PCS (—5.4; 95% CI —7.8 to —3.1; P < 0.001).
From six weeks to six months postoperatively, there were
improvements in the mean scores for physical functioning
(11.6; 95% CI 5.6 to 17.6; P < 0.001), role-physical (24.9;
95% CI 17.8 to 32.1; P < 0.001), bodily pain (13.7; 95%
CI 6.9 to 20.6; P < 0.001), social functioning (11.7; 95%
CI 4.9 to 18.6; P = 0.001), role-emotional (7.6; 95% CI
1.4 to 13.7; P = 0.016), and the PCS (6.6; 95% CI 4.1 to
9.1; P < 0.001).

Based on Student’s ¢ tests for independent samples
examining baseline differences between the two groups,
there were no differences in preoperative HRQOL between
participants who completed the six-month follow-up
questionnaires and those who were lost to follow-up.

The preoperative, six-week postoperative, and six-
month postoperative HRQOL (bars) are compared with the
Canadian normative data (line) in Fig. 3. Preoperatively,
all eight domains and both the PCS and MCS scores were
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Table 1 Characteristics of
study participants at baseline
and early postoperative period
(n =176)

@ Springer

Variable Category n (%)
Demographics
Sex Female 38 (50.0)
Male 38 (50.0)
Age <50 20 (26.3)
50+ 56 (73.7)
Marital status Married 52 (68.4)
Not married 24 (31.6)
Education level < High school diploma 34 (44.7)
High school diploma or higher 42 (55.3)
Employment Status Not employed 47 (61.8)
Employed 29 (38.2)
Preoperative Psychological Characteristics
Depression/Anxiety Diagnosis Yes 5 (6.6)
No 71 (93.4)
Depressive Symptoms (CES-D > 16) Yes 20 (26.3)
No 56 (73.7)
State Anxiety (STAI > 45) Yes 19 (25.0)
No 57 (75.0)
Trait Anxiety (STAI > 45) Yes 12 (15.8)
No 64 (84.2)
Pain Catastrophizing (> 1/6) Yes 43 (56.6)
No 32 (42.1)
Somatization (> 1/7) Yes 40 (52.6)
No 25 (32.9)
Physiological Variables
Current Smoker Yes 17 (22.4)
No 59 (77.6)
Body Mass Index (kg-mfz) > 30 Obese 34 (44.7)
> 25-29.9 Overweight 24 (31.6)
< 24.9 Underweight/Normal 18 (23.7)
Time since diagnosis (months) < 3 months 34 (44.7)
> 3 months 38 (50.0)
Waiting time for surgery < 30 days 38 (50.0)
> 30 days 38 (50.0)
Diabetes Mellitus Yes 12 (15.8)
No 64 (84.2)
Hypertension Yes 32 (42.1)
No 44 (57.9)
Osteoarthritis Yes 19 (25.0)
No 57 (75.0)
Previous abdominal surgery Yes 50 (65.8)
No 26 (34.2)
ASA Physical Status -1v 48 (63.1)
I-11 28 (36.9)
Diagnosis Non-cancer” 17 (22.4)
Colon cancer 19 (25.0)
Rectal cancer 16 (21.1)
Other cancer 6 (7.9)
Not classified 18 (23.7)
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Table 1 continued Variable Category n (%)
Intraoperative Variables
Surgical Procedure Large bowel” 48 (63.2)
Small bowel ™ 7(9.2)
Other® 21 (27.6)
Surgical Approach Midline incision 55 (72.4)
Subcostal incision 10 (13.2)
Other incision* 9 (11.8)
Suture Material (open only) Staples 45 (60.8)
Absorbable or non-absorbable sutures 26 (35.1)
Anesthetic technique General only 30 (39.5)
Block (spinal/epidural) + general 46 (60.5)
Blood loss (mL) < 250 35 (46.1)
# Includes Crohn’s disease, > 250 35 (46.1)
H H itics A
diverticulitis; * Includes leftand 00 time (minutes) <128 38 (50.0)
right hemicolectomy, lower
anterior resection, sigmoid > 128 38 (50.0)
resection, closure Hartmann; Pain
- Inc.ludes small bowel Expect > 3/10 NRS 1 week postoperatively Yes 47 (61.8)
resection, exploratory N 20 (38.2
laporatomy; $ Includes o (38.2)
cholecystectomy, liver surgery Expect > 3/10 NRS 6 weeks postoperatively Yes 12 (15.8)
and others; * Includes No 64 (84.2)
transverse, laparoscopic, and > 3/10 NRS in PACU Yes 35 (46.1)
peristomal incisions. CES-
D = Centre for No 41 (33.9)
Epidemiological Studies — > 3/10 NRS on discharge from PACU Yes 14 (18.4)
Depression Scale; No 62 (81.6)
STAI = State Trait Anxiety .
Inventory; ASA = American > 3/10 NRS in Ward Yes 62 (81.6)
Society of Anesthesiologists; No 14 (18.4)
NRS = numeric rating scale; > 3/10 NRS on Discharge from Ward Yes 10 (13.2)
PACU = postanesthesia care No 66 (86.8)

unit

lower in the surgical cohort compared with Canadian
norms. At six weeks postoperatively, the surgical cohort
continued to report poorer HRQOL compared with Cana-
dian norms, with the exception of mental health. Although
scores did improve by six months, five domains and the
two component summaries remained lower than the nor-
mative data. These differences in mean values were
significant for physical functioning (—12.5; 95% CI —19.4
to —5.6; P = 0.001), role-physical (—15.4; 95% CI —22.8
to —8.0; P < 0.001), general health (—13.1; 95% CI —18.6
to —7.5; P < 0.001), vitality (—11.2; 95% CI —16.9 to
—5.6; P <0.001), social functioning (—12.8; 95% CI
—19.4 to —6.3; P < 0.001), and both the PCS (—4.4; 95%
CI —7.2 to —1.5; P = 0.003) and the MCS (—2.8; 95% CI
—5.2to —0.3; P = 0.027).

Discussion

During this pilot study, we followed a cohort of 76 patients
from the preoperative period to six months after general

surgery. Our purpose was to describe pain-related out-
comes and potential predictors of CPSP for consideration
in future prospective studies. The incidence of CPSP was
very low in patients with no preoperative pain; however,
29% of patients reporting pain remote to the surgical site
preoperatively and 35% of patients with preoperative pain
at the surgical site reported CPSP six months after surgery.
Furthermore, in approximately one-third of the partici-
pants, pain continued to interfere with mood, sleep, and
enjoyment of life six months after surgery. A Swedish
study reported slightly lower rates with ~30% reporting
some form of pain or discomfort and ~ 6% reporting pain-
related interference in daily activities.”” The lower rates
may be related to the longer follow-up period of
24-36 months in the Swedish study, and the sample was
limited to hernia surgery whereas the majority in our
sample underwent bowel surgery.

Our findings also support the current evidence on the
role of psychological factors on increasing the risk of
CPSP. There was an increased risk of CPSP if patients
reported preoperative depressive symptoms or anxiety.
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Table 2 Pain-related outcomes, healthcare use, and medications for pain preoperatively, 6 weeks and 6 months after surgery

Preoperatively 6 Weeks 6 Months

(n =76) Postoperatively Postoperatively

n (%) (n = 68) (n=171)

n (%) n (%)

Pain-related characteristics
Surgical site pain 25 (32.9) 23 (33.8) 14 (19.7)
Pain severity NRS score > 0/10 (site & remote) 44 (57.9) 39 (51.3) 28 (36.8)
Pain severity NRS score > 3/10 (site & remote) 21 (27.6) 14 (18.4) 11 (14.5)
Pain Interference NRS score > 0/10 (site & remote) 43 (56.6) 40 (52.6) 25 (32.9)
Pain Interference NRS score > 3/10 (site & remote) 27 (35.5) 16 (21.1) 15 (19.7)
Pain Interfering with Mood NRS > 0/10 40 (52.6) 29 (38.2) 21 (27.6)
Pain Interfering with Sleep NRS > 0/10 39 (51.3) 34 (44.7) 23 (30.3)
Pain Interfering with Enjoyment of Life NRS > 0/10 42 (55.3) 32 (42.1) 23 (30.3)
Healthcare use & medications for pain (no. of visits)
Family doctor (1+) 39 (51.3) 23 (30.3) 28 (36.8)
Specialist (1+) 28 (36.8) 8 (10.5) 11 (14.5)
Emergency department (1+) 24 (31.6) 5 (6.6) 9 (11.8)
Non-traditional providers (14) 13 (17.1) 5 (6.6) 11 (14.5)
Walk-in clinic (14) 10 (13.2) - 709.2)
Strong opioids* 709.2) 9 (11.8) -
Weak opioids+ 7(9.2) 6 (7.9) -
Non-opioids 19 (25.0) 11 (14.5) 14 (18.4)

NRS = numeric rating scale; - Cell frequency < 5; * Includes morphine, hydromorphone; + includes codeine

Table 3 Frequency and relative risk of chronic post-surgical pain (CPSP) stratified by baseline characteristics*

n (%) n with CPSP % with CPSP Unadjusted RR
(95% CI)

Age <50 20 (26.3) 5/18 27.8 1.6 (0.6 to 4.2)
50+ 56 (73.7) 9/53 17.0 1.0

Depressive Symptoms (CES-D > 16) Yes 20 (26.3) 7/19 36.8 2.7 (1.1 to 6.6)
No 56 (73.7) 7/51 13.7 1.0

State Anxiety (STAI > 45) Yes 19 (25.0) 8/18 44.4 24 (1.1 to 5.0)
No 57 (75) 6/52 11.5 1.0

Pain Catastrophizing (> 0/6) Yes 43 (56.6) 9/40 22.5 1.4 (0.5 to 3.6)
No 32 (42.1) 5/30 16.7 1.0

Body Mass Index (kg-mfz) > 30 Obese 34 (44.7) 9/32 28.1 2.2 (0.8 t0 5.9)
> 25-29.9 Overweight 24 (31.6) 5/39 12.8 1.0

Time since diagnosis (months) < 3 months 34 (44.7) 7/31 22.6 1.4 (0.5 to 3.6)
> 3 months 38 (50.0) 6/36 16.7 1.0

Waiting time for surgery < 30 days 38 (50.0) /36 19.4 1.0 (0.4 to 2.5)
> 30 days 38 (50.0) 7/35 20.0 1.0

Osteoarthritis Yes 19 (25.0) 8/19 42.1 3.6 (1.5t09.1)
No 57 (75.0) 6/52 11.5 1.0

Surgical Procedure Large bowel 48 (63.2) 8/47 17.0 0.7 (0.3 to 1.7)
Other 28 (36.8) 6/24 25.0 1.0

* Includes variables with cell frequencies > 5 when cross tabulated with CPSP

RR = relative risk; CI = confidence interval; CES-D = Centre for Epidemiological Studies — Depression Scale; STAI = State Trait Anxiety

Inventory
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Fig. 3 Comparing health- 100
related quality of life between
normative data and
preoperative, six-week
postoperative, and six-month
postoperative data

Mean

There are several review papers that report the role of
depression and anxiety as an important predictor of CPSP;
however, when the general surgery population is included,
the focus of the majority is on hernia repair.®’

There is a paucity of research examining HRQOL after
general surgery. In our study, we compared HRQOL
between the three time points (preoperatively, six weeks
postoperatively, and six months postoperatively) and
compared these with the general Canadian population.
Health-related quality of life generally improved by six
months after surgery. These findings are supported by our
previous study in women undergoing gynecological sur-
gery where all domains (except general health) and the two
component scores improved six months after surgery.”
Other reports have shown differences in HRQOL (social
functioning, mental health, and pain) between those with
and without chronic pain** and reduced HRQOL after
several types of surgery, including inguinal hernia
repair.>*> Compared with age- and sex-matched norms in
the general population, we found that the general surgery
cohort experienced lower levels of HRQOL (physical
functioning, role-physical, general health, vitality, social
functioning, and the PCS and MCS), and these scores
remained well below Canadian norms six months after
surgery. This is contrary to findings in our previous study
where six months after gynecological surgery HRQOL was
close to that seen in the general population, and for some
domains, it was significantly higher (bodily pain, role-
emotional, mental health).23

Finally, we found pain-related HCU and medication use
preoperatively and at six weeks and six months postoper-
atively. While intentional visits to a family doctor or
specialist are expected during these periods, unintentional
visits cause undue strain on the healthcare system, the

mmm Preoperative

me Six Weeks
Postoperative
Six Months
Postoperative

MNormative

Domains and Summaries
*PCS (Physical Component Summary); MCS (Mental Component Summary)

patient, and the family. In our study, approximately one-
third of patients visited the Emergency Department for pain
in the year prior to surgery, and 12% of patients visited the
Emergency Department for pain in the six months fol-
lowing surgery. Before surgery, 43% of patients reported
taking medications for pain relief, and although the per-
centage decreased postoperatively, those taking medication
for pain at six weeks and at six months were 34% and 28%,
respectively.

Strengths and limitations

The prospective nature of this pilot study allowed us to
generate preliminary estimates of the prevalence of pre-
operative pain and the incidence and potential risk factors
for CPSP. In addition, there were minimal missing data for
participants who completed the study. A further strength of
this study is the evaluation of pain-related outcomes often
not assessed in studies of CPSP (i.e., HRQOL, HCU, and
medication use). The main limitation of our study is the
small sample size and the limited ability to interpret the
findings beyond descriptive and preliminary predictive
analysis; however, the intent was to generate hypotheses
for future studies rather than test specific hypotheses. This
is a single-centre study and there were challenges in patient
recruitment. We could not examine the effect of non-
response as we did not seek consent to access information
on individuals who refused to participate. Nevertheless,
there was minimal loss to follow-up, and there were similar
baseline characteristics between participants who com-
pleted the questionnaires and those who did not. A final
limitation is the lack of corroborative evidence (e.g., clin-
ical examination) regarding the presence of CPSP six
months after surgery.
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Clinical implications and future research

The results of this preliminary research cannot be easily
generalized to the clinical setting due to the small sample
size. Nevertheless, this study offers a useful template and
supports the framework proposed for future studies
exploring the etiology and outcomes of CPSP.*° This
study provides 1) the incidence of CPSP to inform sample
size estimates for planned large scale investigations, 2)
preliminary analyses of common associations (e.g., rela-
tionship between preoperative pain and CPSP), and 3)
feasibility of study design. Further analysis on larger
samples is required to gain insight into outcomes beyond
the simple measurement of pain (e.g., HRQOL and
healthcare utilization related to CPSP).
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