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Prevalence and Predictive Factors of Chronic
Postsurgical Pain and Poor Global Recovery

1 Year After Outpatient Surgery

Daisy M. N. Hoofwijk, MD,* Audrey A. A. Fiddelers, PhD,*
Madelon L. Peters, PhD,w Björn Stessel, MD,z Alfons G. H. Kessels, MD,

MSc,y Elbert A. Joosten, PhD,* Hans-Fritz Gramke, MD, PhD,*
and Marco A. E. Marcus, MD, PhD*8

Objectives: To prospectively describe the prevalence and predictive
factors of chronic postsurgical pain (CPSP) and poor global
recovery in a large outpatient population at a university hospital,
1 year after outpatient surgery.

Materials and Methods: A prospective longitudinal cohort study
was performed. During 18 months, patients presenting for pre-
operative assessment were invited to participate. Outcome par-
ameters were measured by using questionnaires at 3 timepoints: 1
week preoperatively, 4 days postoperatively, and 1 year post-
operatively. A value of >3 on an 11-point numeric rating scale was
considered to indicate moderate to severe pain. A score of r80%
on the Global Surgical Recovery Index was defined as poor global
recovery.

Results: A total of 908 patients were included. The prevalence of
moderate to severe preoperative pain was 37.7%, acute post-
surgical pain 26.7%, and CPSP 15.3%. Risk factors for the
development of CPSP were surgical specialty, preoperative pain,
preoperative analgesic use, acute postoperative pain, surgical fear,
lack of optimism, and poor preoperative quality of life. The prev-
alence of poor global recovery was 22.3%. Risk factors for poor
global recovery were recurrent surgery because of the same patho-
logy, preoperative pain, preoperative analgesic use, surgical fear,
lack of optimism, poor preoperative and acute postoperative
quality of life, and follow-up surgery during the first postoperative
year.

Discussion: Moderate to severe CPSP after outpatient surgery is
common, and should not be underestimated. Patients at risk for
developing CPSP can be identified during the preoperative phase.

Key Words: outpatient surgery, chronic pain, postoperative pain,

global recovery

(Clin J Pain 2015;31:1017–1025)

Acute postsurgical pain after outpatient surgery is a
common problem, and both the prevalence and risk

factors for the development of acute postsurgical pain have
been extensively studied.1–8 The development of chronic
postsurgical pain (CPSP) after outpatient surgery has been
less extensively studied, even though it is a burden for the
patient and society.

CPSP has been defined as pain persisting >2 months
after surgery.9 However, in studies that investigate the
problem of CPSP, follow-up times vary widely from several
months to years.9,10 The prevalence of moderate to severe
CPSP varies from 10% to 50%, whereas 2% to 10% of
patients report severe CPSP.11 CPSP is associated with
negative outcomes such as a reduced quality of life and
increased health care utilization.12,13 Some specific types of
surgery such as thoracotomy, lower limb amputation, joint
arthroplasty, breast cancer surgery, and inguinal hernia
repair have been extensively studied and have been asso-
ciated with severe CPSP.11

The studies that address CPSP have mostly been per-
formed in inpatients.11,14,15 With the exception of a few
studies examining specific outpatient procedures (eg, ingui-
nal hernia repair, breast cancer surgery), research about the
presence of CPSP after outpatient surgery is scarce. The
prevalence and risk factors of CPSP after outpatient surgery
might be different from those of inpatient surgery for several
reasons. First of all, the extent and impact of outpatient
surgery can be different with regard to tissue damage and
anesthetic techniques. Second, previous studies have shown
that the treatment of acute postoperative pain might be less
optimal for outpatients than for inpatients.16,17 This might
lead to more peripheral and central sensitization and con-
sequently more severe CPSP. Third, the psychological
impact of outpatient surgery might be different (eg, less
anxiety and catastrophizing), because of the disease which
constitutes the indication for surgery may be less severe and
because of the absence of hospital admission. In this con-
text, it is important and justified to collect specific infor-
mation about the prevalence and the predictors of CPSP
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after outpatient procedures. First of all, identifying patients
at risk for developing CPSP might lead to better tailored
pharmacotherapeutic and psychotherapeutic strategies to
decrease the prevalence of CPSP. Secondly, more knowledge
about the prevalence of CPSP after outpatient surgery will
enable informing patients more accurately about this serious
complication.

Global recovery after surgery measures overall func-
tional recovery. CPSP is associated with a negative impact
on the cost-effectiveness of outpatient surgery and it may
cause absenteeism from work and social activities.14 How-
ever, not all patients experiencing CPSP may be functionally
impaired, some may consider themselves fully recovered and
participate in regular work and social activities. In contrast,
others may experience suboptimal functional or emotional
recovery without experiencing CPSP. Not much research
regarding global recovery has been performed, but pre-
dictors for the development of CPSP might not be the same
as predictors for a poor global recovery.18 The aim of this
study is to prospectively describe the prevalence and pre-
dictive factors of CPSP, as well as the prevalence and pre-
dictive factors of a poor global recovery, 1 year after out-
patient surgery, in a large group of outpatients treated at a
university hospital.

MATERIALS AND METHODS

Patients
This study was designed as a prospective longitudinal

study. It was approved by the institutional Ethics Com-
mittee of the Maastricht University Medical Center+ , and
all patients gave informed consent to participate. Every
patient who underwent elective outpatient surgery was eli-
gible for inclusion, regardless of the nature of the proce-
dure. Potential participants were excluded if they were
younger than 18 years, were unable to express themselves,
were visually impaired, or if their understanding of the
Dutch language was insufficient.

Instruments
Information was collected by means of 3 successive

questionnaires; a preoperative pain questionnaire (Q1), an
acute postsurgical pain questionnaire (Q2), and a CPSP
questionnaire (Q3). Q1 contained questions regarding
demographic factors (eg, age, sex, educational level, work
status), average and present pain intensity, the influence of
pain on daily activities, prescribed analgesic use, over-the-
counter analgesic use, the effect of analgesic use on pain
severity, and the number of visits to a medical doctor or
other health care professionals. Furthermore, patients were
specifically asked to only rate the pain they thought was
related to the indication for the surgical procedure. All
questions regarding pain were measured on an 11-point
numeric rating scale (NRS; where 0=no pain, and
10=worst pain imaginable). Q1 also contained parts of 4
validated questionnaires. For 2 of these, shortened versions
were used to keep the total number of questions within
limits and thus avoiding patient refusal due to long ques-
tionnaires (ie, diminishing patient burden). To measure
catastrophic thinking, 6 of the 13 original items of the Pain
Catastrophizing Scale were used. These were the 2 ques-
tions loading highest on each of the 3 subscales (ie, items 5
and 12 for Helplessness, items 9 and 11 for Rumination,
and items 6 and 13 for Magnification). The selection of
these items was based on unpublished data from our

previous research.18,19 The 8-item Surgical Fear Ques-
tionnaire was included to measure fear of potential con-
sequences of surgery. Four items refer to fear of short-term
consequences (eg, pain, side effects) and 4 items refer to fear
of long-term consequences (eg, deterioration of health).20

Also, 4 of the originally 10 questions of the Life Orientation
Test-Revised were used to measure the personality trait
optimism.21 The 4 filler questions were omitted and the 4
questions (2 positively phrased and 2 negatively phrased)
loading highest on, respectively, the optimism and pessimism
factor in a previous study by our group were selected.18

Finally, the EuroQol (EQ-5D) was used to measure 5
dimensions of quality of life (ie, mobility, self-care, usual
activity, pain/discomfort, and anxiety/depression).22

Q2 contained questions regarding average and present
pain intensity, the influence of pain on daily activities,
prescribed and over-the-counter analgesic use, the effect of
analgesic use on pain severity, visits to health care pro-
fessionals, postoperative side effects, and complications (eg,
nausea, vomiting, wound infections). We specifically asked
the patients to only rate the pain they thought was related
to the surgical procedure. Patients were not specifically
asked to make a distinction between pain at rest and pain
with movement. Q2 also contained the EQ-5D and the 1-
item Global Surgical Recovery Index (GSR), which repre-
sents a single question about the extent to which patients
considered themselves recovered from the surgery (“if
100% recovery means your health is back to the same level
as it was before the surgery, what percentage of recovery
are you at now?”).18 The GSR has been found to correlate
well with a more elaborate instrument measuring surgical
recovery.23 Q3 contained the same questions as Q2, as well
as a question about the number of sick days during the past
year.

Procedure
Between November 2008 and April 2010, patients

planned for outpatient surgery and presenting at the out-
patient clinic for preoperative assessment at the Maastricht
University Medical Center+ , were asked to participate in
our study. The purpose and methods of the study were
explained by the anesthesiologist or physician assistant
performing the assessment. If consent was obtained, the
patient received an envelope containing an information
letter about the study, Q1, Q2, and 2 return envelopes. If no
contraindications were present, the patient also received a
standardized prescription for postoperative analgesics (ie,
acetaminophen 1000mg 4 times a day, with an upgrade to
acetaminophen/tramadol 650/75mg 4 times a day). The
patient received verbal and written instructions to start with
acetaminophen and to switch to acetaminophen/tramadol
in case of insufficient analgesia.

Patients were instructed to complete Q1 1 week before
the surgical procedure. Patients who did not return Q1 were
considered to be unwilling to participate, and no further
attempts to contact them were made. Q2 had to be com-
pleted 4 days after the surgery. Patients who did return Q1
but did not return Q2, were reminded by regular mail or
telephone. One year after the procedure all participants
received Q3 by regular mail. All clinical information (eg,
ASA physical status, surgical procedure, type of anesthesia,
duration of the procedure, duration of hospital stay) was
acquired by systematic chart review.
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Statistical Analysis
All patients who returned both Q1 (because this ques-

tionnaire contained part of the predictor variables) and Q3
(because this contained the outcome parameters) were
included in the analyses. Patient characteristics and mean pain
scores were evaluated using descriptive statistics. For Q1 and
Q3, average pain intensity during the last week was used, for
Q2 the actual pain intensity. An NRS>3 was used as a cut-
off value to define moderate to severe pain and an NRS>7
was defined as severe pain.24,25 In accordance with a previous
study, a GSRr80% was defined as poor global recovery.18

Before analyzing the data for possible predictors of
CPSP and poor global recovery, missing data were imputed
using multiple data imputation according to the method
described by van Buuren et al.26 In this method each
missing value is replaced by a plausible value based on their
predicted distribution. We imputed each of these missing
values 10 times, leading to 10 different data sets. Results are
based on the pooled outcome based on these 10 data sets.
Only predictor variables were imputed, missing outcome
variables were not. First, univariate logistic regression
analyses were performed for each predictive variable. Only
variables with a P<0.1 were included in the final multiple
logistic regression models. Stepwise forward multiple
logistic regression analyses were subsequently performed to
determine which variables were predictive of CPSP and of
poor global recovery. The model was constructed using 4
successive steps, based on the availability of the variables
during the preoperative and postoperative phase. The first
step contained the variables that are easiest to obtain,
before patients visit the outpatient clinic (ie, sex, age, and

surgical specialty). For the first step, a forced entry method
was used. The second step contained variables that are
easily obtained during the preoperative assessment (ie,
ASA-level, work status, education level, previous surgery,
preoperative pain, and preoperative analgesic use). The
third step contained variables that are more difficult to
obtain, but can still be obtained in the preoperative phase.
All psychological variables were added to the model in this
step because these variables require patients to fill out
multiple questionnaires (ie, expected postoperative pain,
surgical fear, pain catastrophizing, optimism, and pre-
operative quality of life). The fourth step contained all
variables that can only be obtained during or after the
surgery (ie, anesthetic technique, duration of the surgery,
duration of the hospital admission, acute postsurgical pain,
poor global recovery 4 d postoperative, postoperative nau-
sea, postoperative infection, additional surgery during the
first postoperative year, and postoperative quality of life).
A P-value of <0.05 was considered to be statistically sig-
nificant. To estimate the models’ ability to discriminate
between patients with and without CPSP and with good
versus poor global recovery, the area under the curve
(AUC) was calculated. In addition, a correlation analysis
between CPSP and GSR was performed. All analyses were
performed using SPSS version 20.0 (SPSS Inc, Chicago, IL)
and STATA, version 11.2 (StataCorp, TX).

RESULTS
During 18 months, 2500 patients were invited to par-

ticipate. Of these, 1396 patients (56%) returned Q1. Of all

FIGURE 1. Flowchart depicting the inclusion and exclusion of the study population. Q1 = questionnaire 1 week before the surgery;
Q2 = questionnaire 4 days after the surgery; Q3 = questionnaire 1 year after the surgery.
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patients that returned Q1, 1282 (92%) returned Q2 and of
these, 906 patients (71%) returned Q3. Of the 114 patients
that returned Q1 but not Q2, 26 patients (23%) did return
Q3 and were also included. Figure 1 depicts the flowchart of
inclusion. Of the 932 patients that were included, 24
patients were excluded because the inclusion had not been
in accordance with study protocol; 3 patients were younger
than 18 years at the time of the surgery, 1 patient was
mentally impaired, and 20 patients had undergone a plan-
ned inpatient procedure. This resulted in data of 908
patients for the final analyses (65% of the patients that
completed Q1 and 36% of all patients originally invited to
participate). Of these patients 908 returned Q1, 883 patients
returned Q2, and 908 patients returned Q3.

Procedures performed per surgical specialty are shown
in Table 1. Patient characteristics are shown in Table 2.
Because the patient characteristics were calculated before
missing values were imputed, the results are presented as
absolute numbers and percentages, and do not always add
up to a total of 908 patients. A small majority of patients
were female (56.4%) and the mean age was 53 years (range,
18 to 88 y). The average duration of surgery was 49 minutes.
Most patients (n=716) received general anesthesia, a small
number received regional anesthesia (eg, spinal anesthesia,
peripheral nerve blocks, intravenous regional anesthesia,
retrobulbar, or sub-Tenon block) in addition to or instead
of general anesthesia. Of all patients, 575 (63.3%) were
treated on an ambulatory basis, and 310 (34.1%) in terms of
a short-stay admission (<24h). Twenty-three patients
(2.6%) had to stay in hospital for >24 hours (15 patients
stayed for 3 d, 6 patients for 4 d, and 2 patients for 5 d)
because of unforeseen complications. Of all patients, 67
patients (7.4%) underwent another surgical procedure dur-
ing the first year after the surgery. This second surgery was
related to the original procedure in 42 patients (62.7%).

Prevalence of Pain
A substantial number of patients (n=334; 37.7%)

experienced moderate to severe pain during the week before
completing Q1. Four days after surgery, 235 patients
(26.7%) experienced moderate to severe pain, and 1 year
after surgery this was the case for 139 patients (15.3%).
A total of 29 patients (3.2%) experienced severe CPSP.

Figure 2 shows the percentages of patients with mod-
erate to severe preoperative, acute postoperative, and CPSP
for the different surgical specialties. During both the pre-
operative phase and the postoperative phase, orthopedic
and general surgical procedures were most often associated
with moderate to severe pain. Preoperative pain was rated
as an NRS>3 by 71.5% of orthopedic patients and by
41.4% of general surgical patients. Postoperatively, 41.2%
and 30.5% of these patients scored an NRS>3. Ortho-
pedic procedures were also most often associated with
moderate to severe CPSP; 34.5% of the orthopedic patients
scored an NRS>3 one year after the surgery. Other pro-
cedures that were relatively often associated with CPSP
were general surgical and plastic surgical procedures.
Ophthalmologic, urologic, and gynecologic procedures
resulted in the lowest pain scores at all 3 measuring points.
The prevalences of moderate to severe CPSP for the more
extensively studied outpatient procedures were 13.1% for
inguinal hernia repair, 10.0% for breast surgery, 9.6% for
general abdominal procedures, and 10.0% for laparoscopic
cholecystectomy.

Predictors of CPSP
Table 3 shows the logistic regression analysis for CPSP

and poor global recovery. No colinearity existed for any of
the variables included. ASA-level, work status, educational

TABLE 1. Procedures Performed by Each Surgical Specialty

Ophthalmology (n=70)
Cataract surgery/vitrectomy (49)
Strabismus surgery (11)
Dacrocystorhinostomy (5)
Other (5)

Gynecology (n=70)
Hysteroscopy (33)
Laparoscopic sterilization/ovariectomy (20)
Surgical abortion (7)
Vulva condylomata/Bartholin gland (5)
Diagnostic laparoscopy (3)
Uterine suspension surgery (2)

General surgery (n=271)
Inguinal hernia repair (60)
Lumpectomy (37)
Anal surgery (35)
Laparoscopic cholecystectomy (30)
Hardware removal (21)
Umbilical/epigastric hernia repair (20)
Skin biopsy/ganglion/lipoma (14)
Varicectomy (11)
Mastectomy/axillary lymph node dissection (8)
Tenolysis (5)
Carpal tunnel release (3)
Other (27)

ENT surgery (n=130)
Laryngoscopy (31)
Tympanoplasty/stapedectomy (18)
Cochlear implantation (17)
Nasal polipectomy (16)
Tonsillectomy (10)
Bone anchored hearing aid (9)
Mastoidectomy (6)
Nasal septum correction (4)
Other (19)

Urology (n=55)
Brachytherapy prostate (26)
Scrotal surgery (11)
Uterine suspension surgery (11)
Other (7)

Plastic surgery (n=96)
Dupuytren fasciotomy (25)
Breast reduction (11)
Surgical correction of scar (9)
Tenolysis (9)
Replacement of breast implants (8)
Carpal tunnel release (7)
Skin biopsy/ganglion/lipoma (7)
Breast augmentation (6)
Liposuction (3)
Other (11)

Orthopedic surgery (n=194)
Arthroscopy knee/meniscectomy (112)
Shoulder surgery (23)
Hallux valgus correction (17)
Tenolysis (12)
Hardware removal (5)
Skin biopsy/ganglion/lipoma (5)
Other (20)

Other (n=22)
Neurosurgery (1)
Dermatology (4)
Dental surgery (17)
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level, previous surgery, expected postoperative pain, anes-
thetic technique, duration of the surgery, duration of hospital
admission, postoperative nausea, postoperative infection,
postoperative analgesic use, surgery during the first post-
operative year, and postoperative quality of life, were all
nonsignificant in the univariate logistic regression and were

therefore not included in this model. The most important
predictors for CPSP after outpatient surgery were the surgical
specialty, preoperative pain, preoperative analgesic use, sur-
gical fear, and acute postsurgical pain. Of the patients with
preoperative analgesic use and no preoperative pain (which is
assumed to be adequately treated preoperative pain), the
prevalence of CPSP was 8.0% as opposed to 32.0% for
patients with moderate to severe preoperative pain (assumed
to be inadequately treated preoperative pain). Higher opti-
mism and higher preoperative quality of life were significant
protective factors for the development of CPSP.

Prevalence of Poor Global Recovery
The average GSR index 1 year after outpatient surgery

was 84.6% (SD=25.1%). A total of 199 patients (22.3%)
scored a GSR of r80% and were thus defined as poor
global recovery. Surgical specialties that were most often
associated with poor global recovery were orthopedic sur-
gery (ie, GSRr80% in 39.2% of the patients), plastic
surgery (24.7%), ophthalmologic surgery (22.9%), ear-
nose-throat surgery (21.8%), urologic surgery (20.0%), and
general surgery (17.8%). Gynecologic surgery was least
often associated with poor global recovery, only 5.9% of
these patients scored a GSRr80%.

Predictors of Poor Global Recovery
ASA-level, work status, expected postoperative pain,

pain catastrophizing, anesthetic technique, duration of
surgery, duration of hospital admission, postoperative
nausea, postoperative infection, and postoperative analge-
sic use were not statistically significant in the univariate
logistic regression analysis and where not included in the
final model. Significant predictors for poor global recovery
were the surgical specialty (ie, orthopedic surgery), pre-
operative pain, preoperative analgesic use, poor global
recovery 4 days postoperative, surgical fear, related surgery
during the year before the index surgery, and follow-up
surgery during the first postoperative year. Furthermore,
higher preoperative and postoperative quality of life, as well
as higher optimism, protected against a poor global
recovery.

Correlation Analysis
Because the data for CPSP and GSR were not para-

metric, a Spearman r was performed to determine the
correlation between CPSP and GSR. The correlation
coefficient was �0.656 (P<0.001). Furthermore, patients
without CPSP have a median GSR index of 100% (inter-
quartile range, 90% to 100%), and patients with CPSP
have a median GSR index of 50% (interquartile range, 25%
to 75%).

DISCUSSION
In our study, 15.3% of all patients experienced mod-

erate to severe CPSP after outpatient surgery, and 2.3%
experienced severe CPSP. These findings fall in the range of
the prevalences previously reported in several review
papers. Kehlet et al11 reported a prevalence of 10% to 50%
moderate to severe CPSP and 2% to 10% severe CPSP.
Another review article reports even higher incidences; 15%
to 60% for moderate to severe CPSP and 4% to 10% for
severe disabling CPSP.15 A recent publication researching
only general surgical procedures, reported an incidence of
14.8% for moderate to severe CPSP.27 However, these and

TABLE 2. Patient Characteristics

N (%)

Age (y)
<45 266 (29.3)
45-59 295 (32.5)
>59 347 (38.2)

Sex
Male 396 (43.6)
Female 512 (56.4)

Educational background
Elementary school 54 (6.0)
Intermediate 656 (73.1)
Higher degree, university 187 (20.8)

Work situation
Working 591 (65.2)
Not working 316 (34.8)

Preoperative pain
NRS 0-3 553 (62.3)
NRS 4-10 334 (37.7)

Preoperative analgesic use
Yes 220 (24.5)
No 677 (75.5)

ASA physical status
I 444 (50.0)
II 405 (45.6)
III 39 (4.4)

Type of anesthesia
General 716 (79.0)
Locoregional 143 (15.8)
General and locoregional 47 (5.2)

NRS indicates numeric rating scale.

FIGURE 2. Prevalence of preoperative, acute postoperative, and
chronic postoperative pain according to type of surgery. Per-
centage of patients with a numeric rating scale >3. APSP indicates
acute postsurgical pain; CPSP, chronic postsurgical pain.
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several other papers mostly describe surgical procedures
that are usually not performed on an outpatient basis (eg,
limb amputation, thoracotomy, coronary artery bypass
surgery, cesarean section).11,14,15,28,29 So far, large-scale
studies on CPSP after outpatient surgery are lacking; only
relatively small studies focusing on specific outpatient
procedures are available. There is reason to assume that
both the prevalence and predictors of CPSPS might be
different in outpatients as compared with inpatients. Inpa-
tient procedures are often associated with more extensive
tissue damage, longer duration of hospital admission, and a
longer recovery period. In addition, the treatment of post-
operative pain for outpatients might not be as optimal as
for inpatients.16,17 Despite these dissimilarities the preva-
lence of CPSP found in the present study seems to be
comparable with the ones reported for inpatient surgery.

One surgical procedure that has been extensively
studied in the context of CPSP is inguinal hernia repair.
The prevalence of CPSP for these procedures was 13.1% in
our study, which is within the range reported by other
studies (5% to 35%).11,14,28,30,31 One potentially important
predictor for the development of CPSP after inguinal hernia
repair, is the surgical technique (eg, mesh vs. nonmesh,
open vs. laparoscopic).30,32 Unfortunately, our study did
not include and document data about the various surgical
techniques.

The prevalence of CPSP after breast surgery has also
been extensively studied. We found a CPSP prevalence of
10% after breast surgery, which contrasts to 20% to 50%
reported in other major studies.11,14,28,33 Most studies have
examined CPSP after surgery for breast cancer (ie, mastec-
tomies and lumpectomies). The procedures in our study,

TABLE 3. Results of the Logistic Regression Analysis for CPSP (Numeric Rating Scale >3) and Poor Global Recovery (Global Surgical
Recovery Index r80%)

Independent Variables

Chronic Postsurgical Pain

OR (95% CI) AUC

Poor Global Surgical Recovery

OR (95% CI) AUC

Step 1 0.73 0.65
Age

Old vs. young 0.99 (0.98-1.00) 1.00 (0.99-1.01)
Sex

Male vs. female 0.82 (0.55-1.21) 0.85 (0.62-1.16)
Surgical specialty (vs. ophthalmology)

Gynecology 1.21 (0.48-3.09) 0.37 (0.15-0.90)
Ear-nose-throat surgery 2.24 (0.75-6.74) 0.83 (0.42-1.61)
Urology 3.50 (1.48-8.28) 0.84 (0.55-1.27)
General surgery 4.97 (2.37-10.42) 0.86 (0.64-1.16)
Plastic surgery 5.89 (2.72-12.75) 1.14 (0.80-1.61)
Orthopedic surgery 16.41 (3.88-69.34) 2.67 (1.96-3.62)
Other 2.65 (0.35-20.16) 0.27 (0.12-0.59)

Step 2 0.80 0.71
Educational level

Middle vs. low 1.60 (0.83-3.10)
High vs. low 0.91 (0.42-1.95)

Previous surgery
Not related 1.40 (0.86-2.30)
Related 1.91 (1.25-2.92)

Preoperative pain (numeric rating scale >3)
Yes vs. no 4.22 (2.54-7.02) 1.78 (1.22-2.58)

Preoperative analgesic use
Yes vs. No 2.16 (1.40-3.34) 1.52 (1.05-2.21)

Step 3 0.85 0.75
Surgical fear—long term

Per point (range, 0-40 points) 1.04 (1.01-1.06) 1.03 (1.01-1.05)
Optimism (Life Orientation Test)

Per point (range, 0-20 points) 0.90 (0.82-0.98) 0.89 (0.83-0.95)
Preoperative QoL (EQ-5D)

Per point (range, 0.59-1.00 points) 0.09 (0.04-0.22) 0.30 (0.14-0.67)
Step 4 0.85 0.78
Acute postsurgical pain (numeric rating scale >3)

Yes vs. no 1.62 (1.02-2.58)
Poor Global Surgical Recovery 4 d postoperative
(Global Surgical Recovery r80%)
Yes vs. no 2.41 (1.44-4.04)

Surgery during first postoperative year
Not related 0.72 (0.26-1.94)
Related 2.64 (1.27-5.49)

Acute postoperative Quality of Life (EQ-5D)
Per point (range, 0.59-1.00 points) 0.24 (0.12-0.50)

Step 1 used a forced entry method, whereas in the other steps only significant variables (univariate P<0.1) are entered. Odds ratio (OR) with 95%
confidence interval (CI) and area under the curve (ACU) are presented per step.
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however, were lumpectomies (n=37), a few mastectomies
(n=8), and the remaining were cosmetic surgical procedures
(n=25). A small retrospective study focusing uniquely on
cosmetic breast augmentation, found a CPSP prevalence of
9.5%.34 This might indicate that CPSP is more frequent after
surgery for breast cancer than after cosmetic breast surgery.
This might be explained by the fact that surgery for breast
cancer is often associated with axillary surgery (ie, nerve
damage), chemotherapy, and radiotherapy, all of which are
risk factors for the development of CPSP.14,33

A third outpatient procedure that has previously been
studied in the context of CPSP is cholecystectomy. In our
population, CPSP occurred in 9.6% of the patients after
general abdominal procedures and in 10% of patients after
laparoscopic cholecystectomy. This is in line with the 5% to
50% previously reported.14,35

In addition to reporting the prevalence of CPSP after
outpatient procedures, another major aim of our study was to
identify predictors of CPSP after outpatient surgery. Previous
studies on risk factors for the development of CPSP have
mostly dealt with inpatient procedures.11,14 As mentioned
above, the factors identified for these procedures may not
necessarily be the same as those for outpatient procedures. To
identify the factors that were related to the presence of CPSP,
we performed a stepwise logistic regression analysis. The first
step in logistic regression model contained easily obtainable
variables, such as age, sex, and surgical specialty. In our model
these 3 variables were capable of a reasonably adequate pre-
diction (AUC=0.73), which was mostly dependent on the
surgical specialty. Orthopedic surgery was associated with the
most severe CPSP. Orthopedic procedures are often associated
with preoperative pain (which is often the reason to operate)
and acute postoperative pain. These patients might therefore
be prone to peripheral and central sensitization, which might
cause the development of CPSP. Age and sex were not found
to be significant predictors in our model. Previous studies
found inconsistent evidence regarding age and sex as risk
factors for CPSP, although various studies suggest that higher
age may be associated with a decreased chance of developing
CPSP.11,14,36

The second step of our model contained variables that
can be easily obtained during preoperative assessment. This
step significantly improved our model to an AUC of 0.80.
The presence of moderate to severe preoperative pain was
shown to be the most important predictor of the entire
model. Most studies addressing CPSP have also demon-
strated this association.14,18,30,36 A possible reason for this
association is the fact that peripheral and central sensiti-
zation may develop more easily in patients with long lasting
pain. The presence of CPSP after orthopedic procedures
might, however, also be a continuation of the preoperative
pain, especially when pain was the indication for the sur-
gery and the surgery was unsuccessful. Another important
predictor for CPSP in our model was preoperative analgesic
use, which has also been demonstrated before.37 It may,
however, not be the use of analgesics in itself that is pre-
dictive of CPSP, but rather the efficacy of preoperative
analgesic use. Our study demonstrated that patients with
preoperative analgesics but without preoperative pain
experienced significantly less CPSP than patients with
inadequately treated preoperative pain. Treating pre-
operative pain with the correct and sufficient dose of
analgesics might thus be a way of decreasing the prevalence
and severity of CPSP. More research on this topic is
needed.

The third step of our logistic regression analysis
slightly improved our model by adding the psychological
variables. Psychological risk factors for the development of
CPSP after inpatient surgery have been extensively studied
and especially anxiety and pain catastrophizing have been
demonstrated to be associated with the risk of developing
CPSP.10,14,18 In our study, all psychological variables
included were associated with CPSP in the univariate
analyses. In the multivariate analysis, long-term surgical
fear, optimism, and quality of life remained in the model.
Pain catastrophizing was no longer significant in the mul-
tivariate analyses. It might be speculated that patients
undergoing minor outpatient procedures are less prone to
catastrophize compared with patients undergoing more
extensive inpatient procedures. Another explanation might
lie in the use of a shortened version of the Pain Cata-
strophizing Scale, which might be less reliable. An alter-
native interpretation for the different findings among
studies might be that anxiety, pain catastrophizing, and
optimism are to some extent correlated with each other.
Letting them compete in a multivariate regression analysis
might thus be artificial and lead to unstable results. In that
case, another approach could be to identify broader psy-
chological profiles, such as was done by Bruce et al.33 A
composite variable consisting of high optimism, high pos-
itive affect, and low trait anxiety and depression, which they
called “psychological robustness” was associated with a
decreased risk of developing CPSP after breast cancer
surgery.

The fourth step added all perioperative and post-
operative variables. The only statistically significant pre-
dictor for CPSP after outpatient surgery in this step was the
presence of acute postoperative pain. Acute postoperative
pain has been reported to be an important predictor for
CPSP in other studies.11,14,18,32 In our population acute
postoperative pain also predicted CPSP, but our model
improved only slightly. Hence, acute postoperative pain
seems less important than preoperative pain in predicting
CPSP. It might be speculated that neuroplastic changes
related to the development of CPSP, like peripheral and
central sensitization, are more extensive and severe after
long lasting preoperative pain than after relatively brief
acute postoperative pain.

In addition to identifying predictors for CPSP, we also
examined predictors of global perceived recovery. Some
predictors for poor global recovery were identical to those
for CPSP. This is not surprising, as pain is part of overall
functional recovery and the 2 outcomes showed a sub-
stantial correlation. Nevertheless some additional pre-
dictors were identified: related surgery in the year before the
surgical procedure and follow-up surgery during the year
after the procedure, as well as preoperative and post-
operative quality of life. Undergoing multiple operations
within a relatively short timeframe and already being in a
suboptimal condition as indicated by lower quality of life
scores, may negatively impact the recovery process. Our
model for predicting poor global recovery was fairly good
(AUC=0.76), even though all 14 steps were necessary to
achieve this predictability. However, more research on this
patient is needed.

Our study included all outpatient procedures performed
in our hospital, which has led to a heterogeneous study
population. However, so far hardly any research on CPSP in
a general outpatient population had been performed and the
aim of this study was to examine whether CPSP is an
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important problem in this population as well. The hetero-
geneity was statistically corrected for by adding the surgical
specialty to the regression model. Unfortunately, the groups
of patients were too small to perform separate regression
analyses for all the different kind of procedures performed.
The results do demonstrate that some procedures are more
often associated with CPSP than others (eg, orthopedic sur-
gery). However, when other possible predictors were added to
the model, such as preoperative pain and analgesic use, the
contribution of the surgical specialty became less prominent.
This demonstrates that there may be common factors pre-
dicting outcome of various surgical procedures.

Our study has several limitations. The first limitation
of our study might be that it is not possible to determine
whether CPSP was a new problem or whether it was a
continuation of already existing preoperative pain. The
proposed definition of CPSP by Macrae9 states that this
should be ruled out. Nevertheless, the aim of our study was
to identify patients at risk for developing CPSP and pre-
operative pain seemed to be the single most important risk
factor. For the individual patient is does not matter
whether it is a new problem or not, they simply want to be
able to prevent it or treat it. Future studies, however,
should try to establish detailed assessment to determine
whether the postsurgical pain is indeed newly developed
pain. Another limitation is that patients were not asked to
differentiate between pain at rest and pain with movement.
Several previous studies have made this distinction and
have shown that there can be a difference.33,35 We recom-
mend that future studies do differentiate between pain at
rest and pain with movement.

An important next step will be to investigate if and
how it is possible to prevent CPSP, especially in patients at
risk. As preoperative pain seems to be the single most
important risk factor, one might hypothesize that a strategy
of effectively treating this pain might reduce the incidence
of CPSP. Whether it is possible to reverse the central sen-
sitization that has already taken place, is a topic for future
research. We feel that patients undergoing surgery should
be informed that CPSP is an important problem, even after
outpatient procedures and this information should be used
as one of the determinants as to whether an elective surgical
procedure should take place or not.

In conclusion, our study demonstrates that CPSP after
outpatient surgery is an important problem, with 15.3% of
all patients experiencing moderate to severe pain 1 year
after the surgery. The preoperative phase proved to be
extremely important in identifying patients at risk. By
asking patients about preoperative pain and analgesic use,
and determining the surgical specialty, it may be possible to
reasonably accurately predict the chance of developing
CPSP. This prediction might be somewhat improved by
identifying patients with an unfavorable psychological
profile, exemplified by a lack of optimism, high levels of
surgical fear, and a low preoperative quality of life in this
study. Although acute postoperative pain has previously
been found to be an important risk factor, the addition of
this factor only slightly improved our predictive model.
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