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ORIGINAL ARTICLES

Somatic and Psychologic Predictors of Long-term
Unfavorable Outcome After Surgical Intervention

Madelon L. Peters, PhD,* Micha Sommer, MD,† Janneke M. de Rijke, PhD,†
Fons Kessels, MD, MSc,‡ Erik Heineman, MD, PhD,§ Jacob Patijn, MD, PhD,†

Marco A. E. Marcus, MD, PhD,† Johan W. S. Vlaeyen, PhD,* and Maarten van Kleef, MD, PhD†

Objective: To identify somatic and psychologic predictors of pain,
functional limitations, global perceived recovery, and quality of life
6 months after surgical intervention.
Summary Background Data: Recent studies have indicated that
chronic pain after surgical intervention is more common than pre-
viously assumed. Several demographic and somatic predictors of
long-term unfavorable outcome have been identified, but little is
known about the contribution of psychologic risk factors.
Methods: A prospective cohort study, including 625 patients un-
dergoing elective surgery at the University Hospital Maastricht, The
Netherlands, was conducted between February and August 2003.
Psychologic questionnaires were completed preoperatively and
acute postoperative pain was recorded until 4 days after the opera-
tion. Six months later, all patients received follow-up questionnaires
to assess pain, functional limitations, global perceived recovery, and
quality of life. Multivariable logistic regression analyses were used
to estimate relative risk of poor outcome in terms of pain, functional
limitations, and global recovery. Multivariable linear regression
analysis was used to assess associations with quality of life at 6
months.
Results: The most important somatic predictors of unfavorable
outcome were duration of the operation and high levels of acute
postoperative pain. Patients reporting high levels of pain 4 days after
the operation and patients undergoing an operation of longer than 3
hours were at risk for increased pain, increased functional limita-
tions, poor global recovery, and reported lower levels of quality of
life 6 months after the operation. Psychologic variables that influ-
enced long-term outcome were preoperative fear of surgery and
optimism. Fear of the long-term consequences of the operation was
associated with more pain, poor global recovery, and worse quality
of life 6 months later, whereas optimism was associated with better
recovery and higher quality of life.

Conclusions: This study was the first to identify the joint contribu-
tion of somatic and psychologic factors to chronic pain, functional
limitations, and quality of life 6 months after surgical interventions.
It replicates previous findings that intense acute postoperative pain is
a risk factor for long-term adverse outcome and also identified
additional risk factors, namely, long duration of the operation, ASA
status, and preoperative fear of surgery.

(Ann Surg 2007;245: 487–494)

Recent studies have indicated that chronic pain after surgi-
cal intervention is more common than previously as-

sumed. Prevalence rates of chronic postoperative pain vary
across studies and type of procedures, ranging from approx-
imately 10% for inguinal hernia operations up to 30% to 50%
for cardiac surgery.1–12 A substantial percentage of patients
report that this pain interferes with daily activities and leads
to physical impairments.1,5,8–10

Nerve injury may be one of the causes of chronic
postoperative pain, but not all postoperative pain is of neu-
ropathic origin.4,6 Another potential cause of sustained pain is
neuroplastic change in the central nervous system induced by
high-intensity pain in the first days following surgery.13

Several studies found severe acute postoperative pain to be a
risk factor for chronic pain.2,9,11,14 Other identified risk fac-
tors for sustained postoperative pain are younger age,4,6,10

female gender,15,16 and pain before the operation.2,4,10 Psy-
chologic factors have also been proposed to influence post-
operative pain. Important determinants of acute postoperative
pain intensity appear to be preoperative anxiety and cata-
strophizing (ie, exaggerated negative beliefs) about pain.17–22

However, whether anxiety and catastrophizing also increase
the risk of developing chronic postoperative pain remains to
be determined. In a review of the literature on predictive
factors for chronic postoperative pain, Perkins and Kehlet2

conclude that the only reproducible psychologic factor con-
tributing to chronicity is neuroticism.

Psychologic variables may also affect functional recov-
ery after surgery. Catastrophizing about pain was negatively
associated and optimism and self-efficacy were positively
associated with the speed of functional recovery after various
types of surgical interventions.23–27 Long-term effects of
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psychologic variables on physical disability and well-being
have also been reported.16,25,28,29

For the present study, preoperative somatic and psy-
chologic variables and acute postoperative pain were tested as
predictors of pain, functional limitations, global perceived
recovery, and health-related quality of life at 6 months fol-
low-up in patients undergoing various surgical interventions.
By combining somatic and psychologic predictors in a single
study the relative contribution of a certain variable after
controlling for other variables can be established. Moreover,
multiple long-term outcome variables are included allowing
assessment of the possible differential predictive power of
somatic and psychologic factors for different outcomes.

METHODS

Patients
The study was approved by the Ethical Committee of

the University Hospital Maastricht, The Netherlands. From
February to August 2003, 1975 patients scheduled for elec-
tive surgery at the University Hospital Maastricht were ap-
proached for participation. Inclusion criteria were: age �18
years, understanding of Dutch, surgery at the departments of
general surgery, plastic surgery, orthopedics, ophthalmology,
gynecology, ear-nose-throat, maxillofacial surgery, urology,
neurosurgery, or thoracic surgery. Exclusion criteria were:
limitations of self-expression, visual dysfunction, emergency
surgery, cardiac surgery, or cesarean section. Informed con-
sent for preoperative and acute postoperative assessment was
obtained from 1663 patients (85%). Patients (n � 173) were
excluded from further participation for the following reasons:
complications during surgery (n � 14), the need for extended
postoperative ventilatory support at the intensive care unit
(n � 50), research too demanding (n � 32), missing data
(n � 33), or logistic reasons (eg, no research assistant
available; n � 44). Of the 1490 remaining patients, 1003 gave
informed consent to participate in the follow-up study. Fol-
low-up questionnaires were completed by 838 patients. A
further 213 patients were excluded because of events occur-
ring in the follow-up period that had a potentially detrimental
effect on health but were unrelated to surgical intervention
(eg, a car accident; n � 89) or because they had repeated
operations (n � 124). This left 625 patients for follow-up
analyses. Mean age of patients was 54.8 year and 53% was
female.

Preoperative Assessment
Eligible patients received a letter describing the pur-

pose and methods of the study and a set of questionnaires 1
to 3 weeks preceding the operation. The following question-
naires were included: 1) pain catastrophizing scale (PCS): 13
items measuring exaggerated negative interpretation of the
meaning of pain;30 2) Behavioral Inhibition Scale (BIS): 7
items measuring anxious temperament;31 3) Life Orientation
Test (LOT): 8 items measuring the personality trait opti-
mism;32 4) General Self-Efficacy Scale (GSES), which mea-
sures the generalized belief that one has the skills to reach
personal goals (10 items);33 and 5) Medical Outcomes Study
Short-Form General Health Survey (SF-36), measuring 8

domains of health-related quality of life (pain interference,
physical functioning, social functioning, role limitations
functional, role limitations social, vitality, mental health, and
general health).34 Completion of questionnaires took 15 to 20
minutes. Patients were requested to bring the completed
questionnaires to the hospital on the day of admission.

One day before the operation, patients were visited on the
ward by a research assistant who obtained informed consent and
scored patients’ preoperative pain on a 100-mm visual analogue
scale (VAS). Patients also filled out one additional questionnaire
on surgical anxiety. This 10-item questionnaire was adapted
from Koivula et al35 who studied fear of coronary bypass
surgery. For the present study, cardiac specific items and one
item referring to death were removed.

Postoperative Assessment
Operations were independently categorized by 5 expe-

rienced anesthetists into 3 groups (minor, intermediate, and
major) based on the anticipated level of postoperative pain
and in accordance with Rawal’s stepwise approach of acute
pain treatment36 (Table 1). Subsequently, surgical procedures
were categorized according to the anatomic region of the
body involved (head/neck, upper extremities, thorax-noncar-
diac, abdominal high, abdominal low, abdominal high and
low, lower extremities, back, multiple sites). Type of anes-
thesia was coded as general, locoregional, or general plus
locoregional. Duration of the operation was dichotomized as
�3 or �3 hours. In addition, acute postoperative pain during
the first 4 days after the operation was assessed. Pain intensity
at rest, during deep breathing, and with coughing was scored
3 times a day on a 100-mm VAS.

Six months after surgery, participants were sent the
long-term recovery questionnaire and the SF-36 by mail. We
devised the long-term recovery questionnaire for the purpose
of this study. It included the 1-item Global Surgical Recovery
(GSR) index (“If 100% recovery is back to the usual health
you had before you got sick and had surgery, what percent of
recovery you are at now?”). The GSR has been used previ-
ously and was found to correlate 0.72 with a more elaborate
instrument of surgical recovery.37 Next were 4 questions to
measure changes due to the operation in pain, mobility
(walking, sitting, and lying down), self-care (washing and
dressing), and activity level (sports and physical exertion).
Each of these questions started by asking whether the patient
experienced difficulties in the specified domain before the
operation and whether he/she experienced difficulties at fol-
low-up. When either of these questions was answered affir-
matively the respondent was asked how the operation influ-
enced the problem (much less, somewhat less, the same,
somewhat more, much more). Presence of preoperative pain
(no/yes) was also established by this questionnaire.

Statistical Analyses
The 4 outcome variables in the study were increased

pain due to the operation (no/yes), increased functional lim-
itations due to the operation (no/yes), poor global recovery
(no/yes), and quality of life (continuous). Blockwise logistic
regression analysis was used to identify the factors that were
associated with the dichotomous outcome variables. In the
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first step, 2 variables describing the surgical procedure were
entered: anticipated postoperative pain level and body region
were the operation took place. In step 2, the demographic
variables age, sex, and education were entered in the model.
The contribution of the somatic variables preoperative pain,
duration of the operation, anesthetic technique, acute postop-
erative pain, and ASA grade was examined in step 3. The
psychologic variables were entered to the model in the final
step. Psychologic variables were dichotomized by median split.
Variables in step 1 and 2 were entered using a forced entrance
procedure and variables in step 3 and 4 were entered with a
forward procedure (likelihood ratio), using a criterion of P �
0.10 for entering variables in the model. The significance of each
step was tested using the �2 statistic. The models’ ability to
discriminate between patients with a favorable and a nonfavor-
able outcome was estimated by the area under the receiver
operant curve (AUC) for the successive steps.

Blockwise linear regression analysis was used to ana-
lyze the continuous variable quality of life (QOL). In step 1,
the variables describing the surgical procedure were entered,
together with preoperative level of QOL, to control for
baseline differences. Step 2 entered the demographic vari-

ables, step 3 the somatic variables, and step 4 the psychologic
variables. For the linear regression analysis, the continuous
quality of the psychologic variables was retained. Steps 3 and
4 again used a forward entry procedure with P � 0.10 as the
criterion for adding a variable. The significance of each step
was tested using F change. The total amount of explained
variance in QOL at follow-up is indicated by R2. Analyses
were performed with the Statistical Package for Social Sci-
ences (SPSS), version 11.5.

Ethical Considerations
Before the operation patients were asked for consent to

participate in a study including preoperative assessment and
data collection of relevant variables until 4 days postopera-
tively. Separate informed consent was obtained for the fol-
low-up part of the study 4 days after the operation.

RESULTS

Dropout Analyses
Compared with the initial sample of 1490 patients,

study participants had somewhat higher education (29.7%

TABLE 1. Operations Subdivided in Anticipated Postoperative Pain Level and Anatomic Region

Anticipated Postop.
Pain Level Anatomic Region Type of Operation

Minor Head and neck Thyroidectomy, stapedectomy, tympanoplasty, petrosal bone and
middle ear surgery, cochlear implantation, middle ear inspection,
middle ear reconstruction, auricle operation, nasal sinus operation,
endoscopy of pharynx, larynx, bronchus, craniotomy, eye surgery

Upper extremities Peripheral vascular operations, wound toilet, sutures

Thorax: noncardiac Vascular operations, wound toilet

Lower abdomen/pelvis Vaginal urologic procedures, cervix operation, abortion,
hysteroscopy, operations of male genital, endoscopic urologic
interventions like TUR, cystic biopsy, urethra, cystoscopy, plastic
skin operations

Lower extremities Plastic skin operations, peripheral vascular operations, wound toilet

Back/spinal Urologic neuromodulation, small plastic skin operations

Intermediate Head and neck Neck dissection, mouth and throat surgery, laryngectomy, pharynx
and larynx surgery, maxilla and mandibular surgery

Upper extremities Orthopedic hand and arm surgery

Thorax: noncardiac Plastic breast surgery

Upper abdomen Fundoplication, duodenum surgery, cholecystectomy, nephrectomy

Lower abdomen/pelvis Surgery of vulva, ovary, adnexa, vaginal and abdominal uterus
extirpation, abdominal endometriosis, closure of anus prater,
colorectal surgery, anal surgery, abdominal vascular surgery, abd.
lipectomy, cystic resection, Ryntshak and radical prostatectomy

Lower extremities Plastic skin operations, orthopedic surgery foot/knee/leg/hip,
amputation, peripheral vascular surgery

Back/spinal Plastic skin operations, spinal cord decompression with
hemilaminectomy, discectomy

�1 region Plastic breast � abdominal surgery, arm/hand and hip (fractures)

Major Upper extremities Shoulder surgery (endoprosthesis), clavicle surgery

Thorax: noncardiac Lobectomy

Upper� lower abdomen Hepatectomy, pancreatectomy, combination of different bowel
surgery, aortic surgery, extensive gynecologic surgery,
combination of bowel and gynecologic surgery

Lower extremities Total knee replacement

Back/spinal Spondylodesis, untethering
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low education, 40.4% intermediate, and 29.9% high; in the
initial sample these numbers were: 33.2, 37.9, and 28.9).
Moreover, they less often had a major operation (17.8% vs.
20%), remained fewer days in hospital (6.0 days vs. 6.8
days), and were in better physical health before the operation
(ASA grade I, 41.9% vs. 36.1% in initial sample).

Data Reduction and Validity of Predictor
Variables

The surgical anxiety questionnaire was subjected to
principal component analysis with oblimin rotation to iden-
tify its factor structure. Two components were found that
explained 60% of total variance (eigenvalues, 4.8 and 1.2).
The first component consisted of 6 items concerning the
following fears (item loadings in parentheses): incomplete
recovery (0.93), long duration of rehabilitation (0.83), non-
successful operation (0.78), adverse health effect (0.77), wor-
ries about family members (0.47), and stay in hospital (0.43).
Together these items constituted a subscale that was termed
“fear of long-term consequences of the operation” (Cronbach
� � 0.82). The second component contained 4 items with
fears concerning: anesthesia (0.90), the operation itself
(0.84), unpleasant side effects (0.70), and pain (0.66). This
subscale was termed “fear of immediate consequences of the
operation” (Cronbach � � 0.83). The intercorrelation be-
tween the subscales was 0.56.

To check the validity of our retrospective measure of
preoperative pain, we compared the preoperative pain inten-
sity VAS and the SF-36 pain score of patients who did or did
not report preoperative pain on the long-term follow-up
questionnaire. The frequency distribution of the preoperative
VAS and SF-36 pain scores showed clearly different patterns
for the 2 groups in line with expectations. Patients reporting
no preoperative pain retrospectively had an average preoper-
ative pain score of 4 on the VAS and 84 on the SF-36 pain
subscale, while patients with preoperative pain scored 22 on
the VAS and 45 on the SF-36 pain subscale.

To quantify acute postoperative pain, we calculated an
average pain intensity score for each of the 4 postoperative
days on the basis of the VAS pain at rest. The 3 different pain
scores (rest, coughing, breathing) were highly correlated
(average Pearson R � 0.87; range, 0.75–0.98 for the various
time points) and only pain at rest had no missing values. For
the logistic regression analyses, average pain intensity was
transformed into a dichotomous variable according to VAS
�40 or �40.

Increased Pain
The outcome variable “increased pain due to the oper-

ation” was derived from the long-term recovery questionnaire
and operationalized as “somewhat” or “much more” pain at
follow-up than before the operation. More than 12% of
patients (n � 78; 12.5%) reported increased pain 6 months
after the operation, ie, their preoperative pain had become
worse (n � 37) or they had developed a new pain problem
(n � 41).

Blockwise multiple logistic regression analysis was used
to test for significant predictors of increased pain. The step 1
variables anticipated postoperative pain level and body region

yielded an AUC of 0.66 (�2 � 23.8, P � 0.008). The inclusion
of demographic variables in step 2 did not significantly improve
the model (�2 � 1.2, P � 0.88, AUC � 0.67). The somatic
variables entered in the third step did significantly contribute to
the model (�2 � 29.4, P � 0.001, AUC � 0.74). In the final step
fear of long-term consequences of the operation entered the
model, increasing discriminative ability of the model to AUC �
0.75 (�2 � 5.1, P � 0.024). Table 2 shows the results for the
variables in the last 2 steps. In the final model, acute postoper-
ative pain (4 days after the operation, OR, 3.21; 95% CI,
1.6–6.3) and preoperative pain (OR, 0.32; 95% CI, 0.17–0.60)
were most strongly associated with increased pain at follow-up,
followed by anticipated postoperative pain level (OR, 2.6; 95%
CI, 1.2–5.8 for intermediate vs. minor procedures) and duration
of the operation (OR, 2.0; 95% CI, 1.0–4.0) �acute postopera-
tive pain scores on day 1 to 4 were used as independent variables
in successive analyses. Each of these variables was significantly
related to increased pain at follow-up, but pain on day 4 most
strongly (OR � 2.4 for day 1, 2.8 for day 2, 2.5 for day 3, and
3.2 for day 4). In all further analyses, pain intensity on day 4 was
used�. High acute post operative pain, intermediate surgical
procedures, and longer operations increased the risk of increased
pain at follow-up, while pain before the operation decreased the
risk. Fear of the long-term consequences of surgery further
elevated the risk of increased pain at follow-up (OR, 1.9; 95%
CI, 1.1–3.3).

Increased Functional Limitations
Increased functional limitations due to the operation

was scored from the long-term recovery questionnaire. Sev-
enteen percent of patients (n � 105) reported that due to the
operation they had “somewhat” or “much more” problems
with mobility, self-care, or physical activity at follow-up than
before the operation �validity of this retrospective report was
checked by comparing the preoperative and follow-up SF-36
physical functioning score of patients with more, the same,
and less perceived functional limitations. As expected, pa-
tients with more limitations at follow-up scored lower on the
SF-36 physical functioning scale (49 at follow-up vs. 55
preoperatively), patients with same limitations had an iden-
tical score (79 at both assessments) and patients with less
limitations scored higher on the SF-36 physical functioning
scale (66 at follow-up vs. 49 preoperatively)�.

Blockwise logistic regression analyses indicated that
the surgical procedure variables entered in step 1 yielded a
significant predictive model with an AUC of 0.68 (�2 � 39.9,
P � 0.001). The step 2 demographic variables did not
improve the model (�2 � 2.94, P � 0.57, AUC � 0.69), but
the step 3 somatic variables did (�2 � 32.91, P � 0.001,
AUC � 0.75). None of the psychologic variables entered the
model in step 4. The variables associated with increased
functional limitations at follow-up were anticipated postop-
erative pain level (OR, 2.7; 95% CI, 1.3–5.8 for intermediate
vs. minor procedures; OR, 3.3; 95% CI, 1.2–9.2 for major vs.
minor procedures), ASA status (OR, 2.4; 95% CI, 1.2–4.9 for
ASA grade III vs. grade I), duration of the operation (OR, 4.2;
95% CI, 2.3–7.7), and pain 4 days after the operation (OR,
1.9; 95% CI, 1.0–3.4). Results for step 3 and 4 predictor
variables can be found in Table 2.
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Poor Global Recovery
On average, patients reported to have recovered 78%

(SD, 25; range, 0–100) on the global surgical recovery index.
Poor global recovery was defined as a score of 80% or less on
this index. According to this criterion, 215 patients (34.4%)
reported poor recovery at 6 months postoperation.

The logistic regression analysis demonstrated that poor
global recovery was significantly predicted by the variables
coding the surgical procedure (�2 � 63.5, P � 0.001, AUC �
0.68). Demographic variables improved the model (�2 �
12.8, P � 0.01, AUC � 0.71). The somatic variables in step
3 increased the AUC to 0.76 (�2 � 41.9, P � 0.001) and the
psychologic variables in step 4 to 0.77 (�2 � 20.0, P �
0.001). The variables coding surgical procedure and the
somatic variables in the full regression model associated with
poor recovery were body region (upper extremities/shoulder
operations associated with poor outcome, OR, 2.9; 95% CI,
1.2–6.8; lower abdominal operations associated with good
outcome, OR, 0.42; 95% CI, 0.25–0.73), duration of the
operation (OR, 2.4; 95% CI, 1.4–4.4), pain 4 days after the
operation (OR, 2.6; 95% CI, 1.5–4.6), and preoperative pain
(OR, 1.9; 95% CI, 1.2–3.0). Female sex was associated with
a somewhat better global recovery (OR, 0.67; 95% CI,
0.44–0.98). Psychologic variables further contributed to the
model with long-term fear of the consequences of surgery
being associated with poor global recovery (OR, 2.0; 95% CI,
1.3–2.9) and optimism with good recovery (OR, 0.60; 95%
CI, 0.41–0.87). See Table 2 for an overview of the step 3 and
4 variables.

Quality of Life
To reduce the number of outcome variables related to

quality of life, principal component analysis was conducted
on the 8 subscales of the SF-36. All subscales loaded on a
single factor (eigenvalue 5.0), explaining 62.4% of variance
(individual factor loadings ranging between 0.73 and 0.88).
The aggregated QOL score had high internal consistency
(Cronbach � � 0.89) and was used in further analyses.

On average, patients showed improved quality of life at 6
months follow-up, with an aggregated QOL score of 62 (SD,
22.2) preoperation and 67.9 (SD, 21.7) at follow-up. Linear
regression analysis indicated that most of the variance in QOL at
follow-up (37%) was explained by the variables in step 1 and
especially preoperative QOL. The demographic variables in step
2 significantly contribute to the model, explaining an additional
2% variance, while the somatic variables in step 3 explained 5%
of unique variance. Lower education, higher pain intensity at
day 4 postoperatively, longer duration of the operation and ASA
grade III were associated with decreased QOL, and lower
abdominal operations were associated with increased QOL at
follow-up. Step 4 added 1% of unique explained variance.
Higher fear of the long-term consequences of the operation was
associated with lower QOL and higher optimism with higher
QOL. The final model could explain 45% of the variance in
QOL at follow-up. Results are shown in Table 3.

DISCUSSION
A total of 625 patients undergoing various types of

surgical intervention were followed for 6 months to establish

TABLE 2. The Association of Step 3 and 4 Predictor Variables With Outcome Variables Increased Pain at 6-Month Follow-up,
Increased Functional Limitations at 6-Month Follow-up and Poor Global Recovery

Independent Variable n

Increased Pain
at Follow-up

Increased Functional
Limitations at Follow-up Poor Global Recovery

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Preop. pain

No 274 1.00 1.00 1.00

Yes 351 0.32 (0.17–0.60) 0.001 NE 1.90 (1.21–2.97) 0.01

Duration of surgery

�3 hr 545 1.00 1.00 1.00

�3 hr 80 2.00 (1.01–3.97) 0.05 4.24 (2.33–7.71) 0.001 2.45 (1.37–4.39) 0.01

Pain on day 4

Pain �40 551 1.00 1.00 1.00

Pain �40 74 3.21 (1.64–6.30) 0.001 1.87 (1.02–3.41) 0.04 2.61 (1.47–4.62) 0.001

ASA status

ASA grade I 262 1.00 1.00 1.00

ASA grade II 274 NE 1.38 (0.80–2.38) 0.24 NE

ASA grade III 89 NE 2.40 (1.17–4.90) 0.02 NE

Long-term fear

Low (�10) 304 1.00 1.00 1.00

High (�10) 321 1.90 (1.08–3.33) 0.03 NE 1.98 (1.34–2.94) 0.001

Optimism

Low (�28) 292 1.00 1.00 1.00

High (�28) 333 NE NE 0.60 (0.41–0.87) 0.01

Odds ratios (ORs) and the 95% confidence interval for the variables in the final model are given.
NE indicates variable not entered in the equation.
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predictors of adverse outcome. Several somatic and psycho-
logic predictors of increased pain, functional limitations,
global recovery, and quality of life at follow-up were identi-
fied by means of blockwise regression analysis in which
clusters of variables were added to the prediction model.

The first cluster consisted of 2 variables coding the
surgical procedure: anticipated (acute) postoperative pain
level and body region of the operation. Operations classified
as “intermediate” in terms of anticipated painfulness were
significantly more often associated with increased pain and
increased functional limitations at 6 months follow-up com-
pared with minor operations. “Major” operations were asso-
ciated with increased functional limitations but not with
increased pain at follow-up. It should be noted that according
to the prevailing protocol of postoperative pain management
the classification into minor, intermediate, and major has
implications for acute postoperative pain treatment. Proce-
dures with higher anticipated postoperative pain levels were
followed by stronger analgesic interventions, ie, procedures

classified as major were treated with continuous epidural
infusion of bupivacaine 0.125% with sufentanil 1 �g/mL or
with patient-controlled intravenous administration of piritra-
mide. Therefore, actual postoperative pain level after major
operations was in many instances not higher than after pro-
cedures classified as minor or intermediate.

Anatomic region of the body involved was not a major
predictor of outcome. Neither increased pain nor increased
functional recovery was associated with operations in a spe-
cific body region. Global recovery and quality of life at
follow-up did, however, show an association with body
region: patients with upper extremity/shoulder operations had
an elevated risk of poor global recovery and patients with
lower abdominal operations had a lower risk of poor global
recovery and reported increased levels of QOL at follow-up.
It should be admitted that our classification into body regions
was fairly crude, clustering sometimes heterogeneous proce-
dures into the same category, but group sizes did not allow
further differentiation.

The contribution of demographic variables was tested
in the second step of the regression models. Younger age and
female gender have been associated with an increased risk of
chronic postoperative pain in previous studies, but these
variables appeared unrelated to most of the outcome variables
in the present study. Female gender even appeared to be
protective against poor global recovery.

Various of the somatic variables that were added to the
model in the third step showed a relatively strong association
with outcome. Operations with a duration longer than 3 hours
had a significantly higher chance of increased pain, increased
functional limitations, and poor global recovery 6 months
after surgery. Duration of the operation also influenced the
change in quality of life from preoperation to 6-month fol-
low-up. Another prominent predictor of long-term unfavor-
able outcome was a high level of acute postoperative pain.
Patients with a VAS �40 on postoperative day 4 had a higher
chance of experiencing increased pain, increased functional
limitations, and poor global recovery 6 months after the
operation. High acute postoperative pain also negatively
affected quality of life 6 months after surgery. These results
coincide with previous findings demonstrating that more
intense acute postoperative pain may be a risk factor for the
development of chronic pain2,3,9,11,14 and delays functional
recovery 6 months later.7 The strong associations found
between both the duration of the operation and acute postop-
erative pain and unfavorable outcome may point to the role of
central sensitization. Longer operations are associated with
more enduring nociceptive barrage during surgery while high
acute postoperative pain levels lead to intense and enduring
nociceptive input in the postoperative period. Both may
increase the chance of central sensitization and subsequently
persistent pain.13,38

An inconsistent finding arose for the influence of pre-
operative pain. Having pain before the operation was associ-
ated with a lower chance of increased pain at follow-up, but
it increased the chance of poor global recovery. Previous
studies have found preoperative pain to increase the chance of
chronic pain.2,3,10 ASA status was significantly associated

TABLE 3. Results of the Linear Regression Analysis for the
Aggregated SF-36 Quality of Life Score at 6-Month Follow-up

R2 F Change P

Step 1 0.368 31.7 0.001

Step 2 0.384 3.81 0.05

Step 3 0.434 13.1 0.001

Step 4 0.448 7.31 0.001

Standard ß P

Preoperative QOL 0.456 0.001

Anticipated postoperative pain level

Intermediate 0.063 0.15

Major 0.050 0.36

Body region

Head/neck 0.243 0.09

Upper extremities 0.090 0.20

Thorax: noncardiac 0.067 0.32

Abdominal high 0.082 0.22

Abdominal low 0.283 0.04

Abdominal high and low 0.180 0.07

Lower extremities 0.229 0.08

Back 0.134 0.17

Age �0.014 0.69

Sex �0.005 0.88

Education*

Low �0.092 0.02

Middle �0.077 0.04

Duration of surgery �0.094 0.01

Pain intensity day 4 �0.169 0.001

ASA status†

ASA grade II �0.062 0.09

ASA grade III �0.127 0.001

Long-term fear �0.080 0.02

Optimism 0.090 0.01

Significance and R2 for each of the steps in the model are shown together with the
standardized betas for all variables in the final model.

*Reference category: high education.
†Reference category: ASA grade I.
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with increased functional limitations and the change in QOL
6 months after the operation. Patients with ASA grade III
experienced more functional limitations and showed less
improvement in QOL at follow-up compared with patients
with ASA grade I. Thus, being in a poor physical condition
before the operation may constitute a risk factor for adverse
functional outcome.

In the last cluster, the contribution of several psycho-
logic variables was tested. For all outcome variables except
increased functional limitations, psychologic variables added
to the predictive power of the model. In line with studies on
acute postoperative pain and recovery,17–20 fear of surgery
proved to be the most consistent psychologic predictor of
unfavorable outcome. Patients who were fearful of the long-
term consequences of the operation had an increased chance
of more pain and poor recovery at follow-up. In addition, fear
had a negative influence on the improvement of QOL 6
months after the operation. Pain catastrophizing was recently
identified as an important predictor of acute postoperative
pain,21,22 but it did not turn up as a risk factor for long-term
increases in pain or functional limitations in the present
study. Probably the surgical fear questionnaire more closely
taps the various concerns of patients undergoing an operation
than the pain catastrophizing scale, which focusses uniquely
on the pain experience.

Various studies have reported that optimism promotes
recovery after surgical intervention.25 We found that an
optimistic attitude did not protect against increased pain or
increased limitations in physical functioning 6 months after
surgery, but that it did influence patients’ overall estimates of
their recovery and QOL at follow-up. Optimistic people may
be more inclined to rate their recovery as satisfactory inde-
pendent of the level of pain and limitations they experience.
Moreover, they may be more resistant to the negative influ-
ence of pain and limitations on their QOL.

A limitation of the present study concerns the exclusion
of patients who experienced complications during surgery
and patients who were transferred to the intensive care unit
because they needed extended ventilatory support. Because
of practical constraints, these patients could not be ap-
proached for immediate postoperative assessment. In addi-
tion, patients declining participation were more often in bad
physical condition preoperatively (ie, ASA grade III). This
may limit the generalizability of the findings since there may
have been a selective dropout of patients most at risk for
long-term unfavorable outcome. Prevalence of unfavorable
outcome may thus be higher than we report in the present
study. However, despite this potential underestimation, pre-
dictors of unfavorable outcome could be identified.

CONCLUSION
We identified several somatic and psychologic predic-

tors of long-term unfavorable outcome. The most important
somatic predictors were operations with a duration longer
than 3 hours and high acute postoperative pain. Although we
should be cautious with a causal interpretation of the results,
the implication of this could be that adequate treatment of
acute postoperative pain may reduce the risk of long-term

adverse outcome. Furthermore, patients who are in a bad
physical condition preoperatively (ASA grade III) may re-
quire extra attention postoperatively as they are at risk for
further deterioration of their condition. The most important
psychologic predictor appeared to be fear of surgery. Identi-
fication of patients with high levels of fear and subsequently
reducing these fears may promote recovery and reduce the
risk of adverse outcome. Interventions to better prepare
people for surgery have been found to be able to reduce
patients’ fear, reduce postoperative pain, and aid recov-
ery.39,40 Clearly, more research into somatic and psychologic
interventions to prevent long-term unfavorable outcomes of
surgery is warranted.
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