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Abstract

Objective. Attentional avoidance of negative stimuli
and preference for positive stimuli (assessed prior
to surgery) have been found to be predictive of post-
operative pain. However, findings so far were mainly
obtained in young patients with benign diagnoses.
The aim of the present study was to test whether
this relationship holds for aged patients with poorer
prognosis.

Design. Preoperatively assessed psychological pre-
dictors, including attentional measures for emotion-
ally loaded stimuli, among others, were used to
predict acute postoperative pain as indicated by
rating and consumption of analgesics.

Patients. Fifty-eight patients scheduled for surgery
due to cancer (80%) with a mean age of 60.5 years
participated in the study.

Outcome Measures. As predictors attentional
biases for pain-related, social threat, and positive
stimuli were assessed in a dot-probe task. Further
predictors were self-reported pain vigilance, pain
anxiety, pain catastrophizing, general anxiety, dep-
ression, and somatization, as well as pressure pain

thresholds. As criteria of prediction, numerical scale
ratings of acute postoperative pain and the amount
of analgesics (patient-controlled intravenous anal-
gesia [PCIA]) requested after surgery were used.

Results. Only the dot-probe task parameters prov-
ided significant explanation of acute postoperative
pain. A significant 23% of variance of the PCIA use
was accounted for by the dot-probe task parameters.
Here, it was mainly the avoidance of social threat
words which contributed to significant prediction
and did not appear to be related to the other psycho-
logical predictors. Seventy-seven percent of the
patients with frequent PCIA use could be classified
correctly by this variable.

Conclusions. Attentional avoidance of emotionally
negative stimuli prior to surgery proved to be a pow-
erful predictor of acute postoperative pain reflected
by the consumption of analgesics; this time in a
sample of aged patients with various but mainly
malign diagnoses. This measure outperformed tradi-
tional predictors like depression, anxiety, as well as
pain catastrophizing, and deserves further attention.

Key Words. Attention; Postoperative Pain; Psycho-
logical Predictor

Introduction

Postoperative pain, in its acute form, is an unavoidable
aspect of surgery, which requires intensive analgesic treat-
ment. Although management of acute postoperative pain
has become largely efficient, outcome is still variable
between patients. In face of similar tissue lesions, some
patients report high levels of acute pain despite reasonable
dosage of analgesics whereas other patients do not [1].
Better prediction of the short-term course of postoperative
pain would not only allow for more efficient management of
postoperative pain but would also enrich our understand-
ing of the multiple factors involved in pain genesis. Along-
side somatic factors, psychological factors have also been
shown to contribute significantly to postoperative pain
[2,3]. When reviewing those psychological factors that
have been examined so far, it becomes apparent that major
emphasis has been placed on measures that are based on
self-awareness and self-report. For example, self-rated
depression, anxiety, neuroticism, and pain catastrophizing
have commonly been studied [2,3].
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However, research on “hypervigilance,” which has been
named a critical candidate as regards the explanation of
development of chronic pain [4], has let to a recent
change in the research focus by also considering implicit
information processing beyond the conscious accessibility
to self-report. Hypervigilance is defined as the repetitive
and automatic attentional prioritization of pain, with the
original function of escape and avoidance from physical
threat but with maladaptive consequences on the long
run. Attention tests like the visual dot-probe task [5] and
the emotional Stroop paradigm [6] have been developed
to assess these implicit and unconscious attentional pro-
cesses. These tests also allow for the assessment of the
opposite of hypervigilance, namely attentional avoidance,
which may occur when pain- or threat-related stimuli are
feared and, by that, already unconsciously avoided.

In two studies of the authors, dot-probe task parameters
have appeared to be significant predictors of acute and
chronic forms of postoperative pain [7,8], once in the form
of attentional avoidance of pain-related stimuli and once in
the form of attentional preference for positive stimuli.
Accordingly, the common denominator in both previous
studies (investigating young male subjects undergoing
cosmetic surgery) was an attentional bias away from emo-
tionally negative stimuli toward positive stimuli, which sig-
nificantly predicted postoperative pain. Such a relationship
has also been found by other research groups. For
example, Munafò and Stevenson [9], who were the first to
predict postoperative pain due to minor gynecological
surgical procedures by a selective processing task (modi-
fied Stroop test) using an implicit measure of attention,
reported similar findings.

Now, it seems necessary to expand the data basis as rep-
lication and to include patients with different forms of sur-
gery as well as with different somatic and psychological
conditions. Therefore, a major aim of the present study was
to assess attentional biases related to emotionally negative
and positive stimuli in aged patients with indications for
surgery due to malign diagnoses. We hoped to prove the
predictive power of our dot-probe task parameters for
acute postoperative pain alone and in comparison with
psychological predictors, namely self-reported pain catas-
trophizing, pain vigilance, pain anxiety, general anxiety,
depression, and somatization parameters, which have
been used in the past with some success [2,3]. In addition,
pressure pain threshold was entered into our predictor ana-
lysis. We tested the predictive value of these variables for
prognosis of acute postoperative pain (first hours to days
after surgery) reflected by numerical pain ratings and the
use of patient-controlled analgesia (PCA). With PCA anal-
gesimetry, the analgesic demand is the measure of pain,
which is an indirect but clinically relevant approach [10].

Materials and Methods

Subjects

Fifty-eight patients (10 women, 48 men) with a mean age of
60.5 years (standard deviation = 9.4 years) participated in

the present study. Subjects were recruited among inpa-
tients of the Hospital am Bruderwald (Bamberg, Germany)
and were presented with mixed indications for surgery (see
Table 1) with a clear preponderance of cancer. Types of
surgery were: major abdominal operations (hemicolec-
tomy, hepatic surgery, pancreatectomy), prostatectomy,
abdominal hysterectomy for tumor exstirpation, and total
hip replacement. Patients diagnosed with chronic pain or
taking pain medication or co-analgetics including gabap-
entine, pregabaline or any type of antidepressants on a
regular basis were excluded. The occasional intake of
analgesics did not lead to exclusion. In the days before
surgery, patients took medication for cardiovascular dis-
eases (44.8%), metabolic diseases (19.0%), urogenital dis-
eases (6.9%), analgesics (5.2%), and medication for other
diseases (10.2%). Multiple medications were taken by
24.1%. The perioperative protocol for anesthesia and anal-
gesia is detailed under the section “Assessment of the
criterion variables.”

Due to the poor condition of some of the patients, the test
session for assessing the predictor variables before
surgery had to be interrupted or aborted in these cases. In
consequence, two of the four of the patients missed
assessment of single predictor variables. All 58 patients
completed either the numerical ratings of acute postop-
erative pain (N = 56) or the assessment of the number of
requested boluses of analgesics (patient-controlled intra-
venous analgesia [PCIA]; N = 49). Accordingly, a few
patients did not provide data on both criterion variables. In
cases, which did not clinically allow for using PCIA to
provide postoperative analgesia in concert with a basic
analgesic treatment (see Assessment of the criterion vari-
ables), epidural analgesia was achieved by continuous
infusion of 0.125% bupivacaine with 0.75 ug/mL sufenta-
nil at an infusion speed of 4–6 mL/h.

The study protocol was approved by the ethics committee
of the medical faculty of the University of Erlangen. All
participants gave written informed consent.

Materials and Procedure

In order to assess the psychological predictor variables, a
test session took place in the afternoon of the day before

Table 1 Indications for surgery

%

Cancer
Prostate cancer 29.3
Small and large intestine cancer 27.6
Kidney and urinary tract cancer 13.8
Pancreas cancer 5.2
Stomach cancer 2.0
Ovarian cancer 2.0
Liposarkom of retroperitoneum 2.0

Other diseases
All 19.0
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surgery. The session, which lasted for approximately 90
minutes, included running the dot-probe task, filling out
questionnaires (pain catastrophizing, pain-related anxiety,
and pain vigilance), assessment of pressure pain thresh-
olds, and again filling out questionnaires (general anxiety,
depression, somatization). Still in the recovery room after
surgery, numerical scale ratings (NRS, see below) for pain
were recorded every 30 minutes and 30 minutes after
each intravenous drug administration. Patients were
transferred to the normal ward when the Aldrete score
was 8 or higher [11] and when pain was rated 3 or lower
on the NRS. Acute postoperative pain was assessed by
the mean of NRS ratings in the first hours after surgery
(recovery room); furthermore, the amount of requested
analgesics (PCIA) was evaluated during the first 2 days
after surgery. Table 2 gives an overview about all predictor
and criterion variables assessed.

Assessment of the Predictor Variables

Predictor variables were grouped for theoretical reasons
into four categories: 1) attentional biases toward emotion-
ally loaded words (dot-probe task); 2) self-report on pain-
related emotions and cognitions (pain catastrophizing,
pain-related anxiety, pain vigilance); 3) pressure pain
threshold; and 4) self-report on emotional and bodily dis-
tress (general anxiety, depression and somatization).
During the test session these categories were determined
in that order and are described below.

Attentional Biases Toward Emotionally Loaded Words
(Dot-Probe Task). Attentional biases toward emotionally
loaded words were assessed via the dot-probe task

described by Keogh et al. [5]. It contains three emotional
word categories: pain-related (e.g., stechend/stinging),
social threat (e.g., beschämt/ashamed), and positive
words (e.g., glücklich/lucky). These words are paired with
neutral words (Anstrich/paintwork); neutral–neutral word
pairs served as filler items. We translated the words of the
original version by Keogh et al. [5] into German. As not all
words fulfilled the criteria of being similar in length and
frequency of use, a series of words had to be replaced. In
a pilot study, it was tested whether each word of the new
list (containing more items than necessary) was represen-
tative for the designated word category. If this was not the
case, these words were excluded from the final use in the
dot-probe task.

Following Keogh et al. [5], a fixation cross was presented
in the center of a computer screen for 500 ms. Then, two
words (a neutral one paired with an emotional one) were
presented, one below and one above the fixation cross for
another 500 ms. After this, a dot appeared at the location
of one of the two words. Subjects were required to indi-
cate as quickly as possible, by pressing one of two keys
(below, above), where the dot had appeared. Reaction
time was measured. After 20 practice trials, participants
had to complete 128 test trials (32 trials per word-pair
category), all of which were presented in a random order
by the computer. Bias indices were calculated on the
basis of reaction times to assess separately the attentional
bias toward each emotional word category (for more
details, see Keogh et al. [5]). A positive score indicates an
attentional preference for the location of the emotional
word, which may suggest vigilance, whereas a negative
score may suggest avoidance.

Table 2 Basics statistics of all predictor and criterion variables

Mean (SD)
Male Female

T pMean (SD) Mean (SD)

Age (years) 60.53 (9.74) 60.44 (9.53) 61.00 (11.24) -0.16 0.870
Predictor variables

Attentional bias pain 7.90 (71.33) 3.79 (56.78) 26.40 (119.60) -0.58 0.369
Attentional bias social threat -0.38 (53.40) -0.64 (48.09) 0.80 (78.16) -0.08 0.939
Attentional bias positive 2.49 (44.77) 1.21 (41.74) 8.25 (58.86) -0.45 0.657
PASS 84.16 (37.76) 83.67 (35.93) 86.40 (47.43) -0.21 0.838
PCS 19.38 (10.27) 19.50 (10.46) 18.80 (9.77) 0.19 0.846
PVAQ 39.95 (13.98) 40.42 (13.87) 37.80 (15.03) 0.53 0.596
STAI state 44.76 (11.64) 42.66 (11.31) 54.00 (8.37) -2.98 0.004
SOMS 14.52 (14.91) 13.00 (11.47) 21.20 (24.88) -1.02 0.117
CES-D 16.88 (9.36) 15.89 (9.54) 21.40 (7.29) -1.72 0.092
Pressure pain threshold 446.57 (237.33) 481.23 (245.17) 287.14 (96.30) 4.11 0.018

Criterion variables
NRS (postoperative pain) 3.59 (2.70) 3.61 (2.66) 3.50 (2.99) 0.11 0.909
PCIA (piritramid mg) 81.71 (60.67) 81.29 (63.12) 84.29 (47.01) -0.12 0.905

SD = standard deviation; PASS = Pain Anxiety and Symptom Scale; PCS = Pain Catastrophizing Scale; PVAQ = Pain Vigilance and
Awareness Questionnaire; STAI = State-Trait Anxiety Inventory; SOMS = Screening for Somatoform Symptoms; CES-D = Centre for
Epidemiologic Studies Depression Scale; NRS = numerical rating scale; PCIA = patient-controlled intravenous analgesia.
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Self-Report on Pain-Related Emotions and Cognitions.
We tried to assess pain-related emotions and cognitions
using three questionnaires, namely the pain catastrophiz-
ing scale (PCS [12]), the Pain Anxiety Symptom Scale
(PASS [13]) and the pain vigilance and awareness ques-
tionnaire (PVAQ [14]).

The PCS [12] was developed as a measure of catastro-
phizing related to pain. It contains 13 items that can be
divided into three subscales, namely rumination, magnifi-
cation, and helplessness. The items are rated on a 5-point
scale. For further analyses, we used the combined sum
score of the PCS.

The PASS [13] is composed of four subscales: cognitive
anxiety, escape/avoidance, fearful appraisal, and physi-
ological anxiety, and is designed to measure pain anxiety
across cognitive, behavioral, and physiological domains.
The items are rated on a 6-point scale. For further analy-
ses, we used the combined sum score (40 items) of the
PASS.

The PVAQ [14] was developed as a comprehensive
measure of attention to pain and has been validated for
use in chronic pain and nonclinical samples [15]. It con-
sists of 16 items that are rated on a 6-point scale and
which assess awareness, vigilance, preoccupation, and
observation of pain. For further analyses, we used the
combined sum score of the PVAQ.

With the exception of the PASS (which had been trans-
lated into German and validated by Walter et al. [16]) we
had to translate the other two questionnaires into
German, using a standard “forward-backward” proce-
dure. Only if the resulting backward English version was
very similar to the original version according to the evalu-
ation of an English native speaker, translation accuracy
was considered sufficient. The intercorrelation of the
three German questionnaires ranged between r = 0.502
and r = 0.741, which is in accordance with intercorrela-
tions reported in the literature for English and Dutch ver-
sions [17–20].

Pressure Pain Thresholds. The assessment of pressure
pain threshold was performed using a handheld pressure
algometer (Algometer type II, Somadic Sales AB, Hörby,
Sweden) with a probe area of 1 cm2. Site of stimulation
was the volar site of the right forearm. The pressure was
increased from 0 kPa at a rate of change of 50 kPa/s until
the subject felt the first pain sensation and pressed a
button. There were five trials and the threshold was deter-
mined as the average of these trials.

Self-Report on Emotional and Bodily Distress. Emotional
and bodily distress was assessed with three different
questionnaires, namely the German versions of the
Screening for Somatoform Symptoms (SOMS [21]), the
German version of the State Anxiety Inventory (STAI state
[22]), and the German version of the Center for Epidemio-
logical Studies Depression Scale (CES-D, German
version: ADS [23]).

The SOMS [21] is a self-rating scale, which assesses 53
organically unexplained physical symptoms. The state
version of the SOMS was applied where subjects are
asked to rate the intensity of each symptom and the
extent of interference with well-being during the last 7
days on a 5-point Likert scale. For further analyses, we
used the sum of all items (“somatization severity index”).

The STAI state [22] is a self-rating scale and contains 20
items that were designed to measure transitory anxiety
states—that is, subjective feelings of apprehension,
tension, and worry that vary in intensity and fluctuate
based on the situation. Items are rated on a 5-point rating
scale.

The CES-D [23] is a self-rating scale that was designed to
assess emotional, somatic and cognitive symptoms of
depressive mood during the last week. It contains 20
items that are rated on a 4-point Likert scale.

Assessment of the Criterion Variables

As criterion variables, we assessed patients’ self-report
ratings of postoperative pain as well as their requests of
analgesics (PCIA).

Self-Report of Postoperative Pain. In the recovery room a
few hours after surgery, patients were asked in intervals of
30 minutes and 30 minutes after each intravenous drug
administration to rate the intensity of their current pain on
an 11-point numerical rating scale (NRS). As the stay in
the recovery room was variable in hours, the number of
ratings obtained was interindividually variable too. The
NRS is labeled with the verbal anchors “no pain” and
“strongest pain imaginable.” The mean of the NRS ratings
were entered into further analyses.

PCIA. For a better understanding of the PCIA procedure,
the general protocol of anesthesia and analgesia is given
first. Patients received a thoracic epidural catheter before
induction of general anesthesia. The patient was in a
sitting position and puncture of the epidural space was
performed at Th7/8 with an 18-gauge needle (Tuohy, B.
Braun Melsungen AG, 34209 Melsungen, Germany). After
identification of the epidural space with the loss of resis-
tance technique the epidural catheter was inserted and a
test dose of 3–4 mL bupivacaine 0.5% was injected. If no
signs of spinal anaesthesia were observed after 5 minutes
general anesthesia was induced by intravenous injection
of sufentanil (10 ug), thiopental (5–7 mg/kg), and cis-
atracurium (6–10 mg) followed by tracheal intubation.
General anesthesia was maintained with the inhalational
anesthetic isoflurane or by intravenous propofol infusion
(propofol 1%, 6–12 mL/kg/h). After induction of general
anesthesia 4–8 mL of a mixture containing 8 mL bupiv-
acaine 0.5% plus 10 ug sufentanil (2 mL Sufentanil 5 ug/
mL) was injected epidurally. During surgery epidural top-
ups of 2–4 mL of the mixture were given every hour.

Postoperatively, epidural analgesia was achieved during
the first hours by continuous infusion of 0.125%
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bupivacaine with 0.75 ug/mL sufentanil at an infusion
speed of 4–6 mL/h. Thereafter all patients received par-
acetamol 4*1 g/d intravenously or as a suppository
or metamizol 4* 1 g/d intravenously or orally for basic
analgesia.

In addition, the patients were instructed to use a PCIA
pump. Piritramid boluses of 2 mg (1 mL) could be
requested at a lock-out interval of 10 minutes with a 1
hour maximum of 15 mg, a 4-hour maximum of 30 mg
and a 24-hour maximum of 60 mg. The patients were
instructed to use the pump in a way that prevents higher
ratings than 3 on the NRS. The readouts over 48 hours
were recorded. The variable of interest was the requested
dosage of piritramid over this period.

Statistical Analysis

In case of missing data the patient was not completely
excluded from evaluation but only from the analysis con-
taining missing data.

The predictive power of the four categories of predictors,
attentional biases toward emotionally loaded words (dot-
probe task), self-report on pain-related emotions and cog-
nitions, pressure pain thresholds as well as self-report on
emotional and bodily distress was evaluated separately for
each category by a separate regression analysis. As we
predicted, two criterion variables, namely NRS and PCIA,
separately, eight regression analyses in total were run and
presented in Table 3. Multivariate R2 and univariate b coef-
ficients were used for description of the goodness of
prediction and tested for significance. As the clinically
orientated reader might be especially interested in the
prognostic accuracy as regards the postoperative pain
outcome, we defined good and poor outcome groups. In

a first analysis only patients scoring below the first and
above the third quartile in NRS and PCIA were classified
as poor and good outcome; this analysis contained mainly
the definite cases and set, by that, the easier classification
task. In a second analysis all patients were grouped by
median-split of the NRS and PCIA scores; this analysis
included also the questionable cases and set the more
difficult classification task. Thereafter, we computed the
classification rates for the two outcome groups (poor vs
good), which could be obtained by use of our predictors
(see Table 5).

For description of simple relationships, Pearson’s correla-
tion coefficients were computed. For comparisons bet-
ween females and male t-tests for independent samples
were used.

Findings were considered to be statistically significant at
a � 0.05.

Results

Clinical Characteristics of the Patients

Descriptive statistics as regards the predictor and criterion
variables are given in Table 2. A few findings are worth
mentioning here.

Although beyond the scope of the present study, the
known sex differences in state anxiety (STAI state) (higher
in females) and pain thresholds (lower in females) were
found in the present sample, thus suggesting unbiased
sampling.

For interpretation of the questionnaire data a comparison
with our earlier study [7] on acute postoperative pain in

Table 3 Regression analyses for evaluation of the predictive power of psychological predictors for the
prognosis of acute postoperative pain

Predictor groups

R2 b

NRS PCIA NRS PCIA

Attentional biases for
emotionally loaded
words (dot-probe task)

0.013 0.234* pain-related -0.105 0.137
social threat -0.056 -0.435**
positive 0.016 0.224

Pain-related emotions
and cognitions

0.048 0.081 PCS 0.062 -0.049
PASS 0.005 -0.226
PVAQ 0.191 0.260

Pressure pain threshold 0.072 0.022 0.266 0.149
Emotional and bodily

distress
0.048 0.021 SOMS 0.126 0.067

STAI state -0.164 -0.153
CES-D 0.162 0.080

* P < 0.05; ** P < 0.01.
PASS = Pain Anxiety and Symptom Scale; PCS = Pain Catastrophizing Scale; PVAQ = Pain Vigilance and Awareness Question-
naire; STAI = State-Trait Anxiety Inventory; SOMS = Screening for Somatoform Symptoms; CES-D = Centre for Epidemiologic
Studies Depression Scale; NRS = numerical rating scale; PCIA = patient-controlled intravenous analgesia.
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young male patients undergoing surgical correction of
funnel-chest, in which a similar set of variables was
recorded, is of interest. Patients in the present study
showed only slightly higher scores in most of the ques-
tionnaires assessing pain-related emotions and cognitions
as well as emotional and bodily distress with one excep-
tion. In the present study, CES-D scores were 16.88 on
average (the cutoff for defining case status in depression is
16 [24]), and only 9.98 in the former study, which suggests
a level of clinically relevant depression in at least some
patients of the present study. This finding is not that sur-
prising, considering that cancer was the indication for
surgery in around 80% of the patients.

Another comparison of interest was regarding the profile
of attentional preferences for emotionally loaded words in
the dot-probe task. In our earlier study [7], the ranking
from attentional preference to avoidance was social threat
words, pain-related words, and positive words. In the
present study, the ranking changed to pain-related words,
positive words, and social threat words, suggesting that
the present patients were most vigilant for pain-related
words and attentionally avoiding for social threat words.

Prediction of Acute Postoperative Pain

The results of the regression analyses predicting acute
postoperative pain are depicted in Table 3. None of our
psychological predictors appeared to be useful in the
prognosis of acute postoperative pain with one remark-
able exception. The dot-probe task measures together
explained significantly the amount of requested analgesics
(PCIA use) and accounted for 23% of variance. The best
and only significant single predictor out of this category
proved to be attentional avoidance of social threat words.
A further regression analysis considering age and sex of
the patients did not change this pattern of results.

The correlations between our predictor variables showed
some typical clusters of relationship within and across
certain categories of predictors (see Table 4). Most inter-
estingly, parameters of the dot-probe task, which app-
eared to be the only good predictors of the PCIA use,
were not strongly related to any other predictor. In other
words, their contribution to the explanation of acute post-
operative pain appeared to be independent from other
psychological predictors. Importantly, our two criterion
variables, namely NRS rating and PCIA use, were only
weakly related (r = 0.139, P = 0.343), suggesting that
they provided independent information about acute post-
operative pain.

As a more clinically orientated test on the relevance of our
predictors, we computed the classification rates for
patients with good and poor outcome as regards their NRS
and PCIA scores, which could be obtained by use of our
predictors (see Statistical analysis and Table 5). The two
corresponding analyses, which once stressed the more
extreme outcomes (both good and bad ones) and
neglected the cases in between (easy classification task)
and which another time used all patients including those
with questionable outcomes (difficult classification task),
showed again the relevance of attentional avoidance of
social threat words in the dot-probe task for prognosis of
the PCIA use, which allowed for the maximum of 77% (easy
classification task) and of 63% (difficult classification task)
correct classifications. The results for the NRS were less
consistent. The scores in the PASS and the pressure pain
thresholds appeared suitable for prognosis of the more
extreme outcomes (easy classification task) by classifica-
tion rates of 77% and 73%, respectively. The analysis
including all patients, also the more questionable outcomes
(difficult classification task), found only the attentional
avoidance of pain-related words in the dot-probe task to be
reasonably good for classification by a rate of 62%.

Table 4 Pearson correlations between psychological predictor variables

2 3 4 5 6 7 8 9 10

Attentional biases for emotionally loaded words (dot-probe task)
1. Pain-related words -0.028 0.203 0.077 0.093 -0.046 -0.102 -0.084 0.123 0.066
2. Social threat words 0.187 0.131 0.168 -0.063 -0.120 -0.263 0.199 0.117
3. Positive words -0.262 -0.085 -0.027 -0.113 -0.249 -0.073 -0.084

Pain-related emotions and cognitions
4. PCS 0.621*** 0.300* 0.162 0.172 0.318* 0.280*
5. PASS 0.451*** -0.005 0.380** 0.429*** 0.316*
6. PVAQ 0.060 0.230 0.103 0.169

7. Pressure pain threshold -0.258 -0.128 -0.285*

Emotional and bodily distress
8. SOMS 0.381** 0.472***
9. STAI state 0.392**

10. CES-D

* P < 0.05; ** P < 0.01; *** P < 0.001.
PASS = Pain Anxiety and Symptom Scale; PCS = Pain Catastrophizing Scale; PVAQ = Pain Vigilance and Awareness Question-
naire; STAI = State-Trait Anxiety Inventory; SOMS = Screening for Somatoform Symptoms; CES-D = Centre for Epidemiologic
Studies Depression Scale.
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Discussion

Psychological predictors of acute postoperative pain were
studied in a group of aged persons with mainly malign
diagnoses (cancer) as cause of surgery. The exact indica-
tions for surgery were heterogeneous. Not surprisingly, the
scores for depression were high in these patients, sug-
gesting that some of them had developed clinically rel-
evant depression before surgery. In these patients,
psychological prediction of acute postoperative pain
appeared to be difficult because a variety of candidates,
which has earlier appeared to be successful, failed to
provide sufficient prognosis. There was one exception,
namely attentional biases toward emotionally loaded
words as assessed by the dot-probe task. These biases
and especially the attentional avoidance of social threat
words allowed significantly predicting the amount of
requested analgesics (PCIA use) in the first 2 days after
surgery. What might appear as chance finding at first
glance is likely a reliable result because similar findings
have been obtained earlier in different samples as will be
discussed in the following.

In our earlier study [7] on acute postoperative pain in
patients with a surgical correction of a funnel-chest, the
dot-probe parameters also accounted for a significant
proportion of variance in the amount of postoperatively

requested analgesics (patient-controlled epidural analge-
sia, PCEA). The single best parameter was, however, the
attentional avoidance of pain-related words. The common
denominator of our present and our earlier studies might
be that the attentional avoidance of emotionally negative
experiences prior to surgery does not ready patients for
coping successfully with pain. For note, this occurs at an
unconscious and automatic level of stimulus processing. It
might depend on the samples investigated that once the
attentional avoidance of pain-related words and once the
attentional avoidance of social threat words were best
predictors. In the earlier study, young patients without
major psychological distress but also without major pain
experience served as subjects, whereas in the present
study moderately depressed patients with mainly cancer
diagnoses and probably sufficient pain experiences took
part. This might explain why the first group was preopera-
tively more worried about the impending pain whereas the
second group was more concerned about negative evalu-
ations by others. This explanation relies on the assumption
that those patients, who attentionally avoided relevant but
physically and psychosocially threatening information for
pain coping and management before surgery, had poor
pain outcome afterward. Alternatively, those patients in
the present study, who feared and avoided social threat
stimuli, might have felt the strong urge to be “good”
patients, supplying sufficient analgesia without the help of
others, solely by using the PCIA system. This response
bias might have increased the PCIA dosage. The validity of
the two explanations cannot be determined by our data.

The question arises whether our findings—reflecting the
prediction of self-controlled use of analgesics after surgery
by attentional avoidance of aversive stimuli—can be gen-
eralized to other indicators of postoperative pain. It is still
a widely held belief that the demand of analgesics can be
used as an indirect measure of pain [10], although the
correlations between this behavioral measure and self-
ratings have been found to be low here and in other
studies. However, self-ratings have been shown to be also
far from being free of judgment biases, which justifies
multi-method approaches such as ours for assessing
postoperative pain.

We are not the first, finding attentional avoidance of nega-
tive experiences to be a significant predictor of postop-
erative acute pain. Munafò and Stevenson [9] added
evidence by use of a different method namely a modified
Stroop test. They found in patients with acute postopera-
tive pain due to minor gynecological surgical procedures
that the avoiders of pain-related information presented
with higher postoperative pain levels. In their case, the
prediction was successful also by use of self-reported
postoperative pain as criterion whereas in our studies the
PCIA use as an indirect behavioral indicator of postopera-
tive pain [10] was best predicted. Interestingly, in a recent
study [8] on psychological predictors of persistent forms
of postoperative pain in patients with surgical funnel-
chest correction we found the preoperative attentional
preference for positive words to be a significant predictor
of self-reported pain months after surgery. Accordingly,

Table 5 Rate of correct classifications of patients
with poor and good postoperative pain outcome
(PCIA-Q and NRS-Q: the distinction of poor and
good pain outcome was based on the lower and
upper quartiles; PCIA-M and NRS-M: the
distinction of poor and good pain outcome was
based on median split; see also Statistical
analysis) by use of single predictors

Predictors PCIA-Q PCIA-M NRS-Q NRS-M

Attentional bias
Pain-related 0.67 0.59 0.56 0.62
Social threat 0.77 0.63 0.50 0.45
Positive 0.54 0.57 0.43 0.53

PCS 0.58 0.55 0.57 0.54
PASS 0.64 0.49 0.77 0.50
PVAQ 0.57 0.58 0.67 0.59
Pressure pain

threshold
0.42 0.50 0.73 0.58

SOMS 0.53 0.52 0.58 0.53
STAI state 0.36 0.57 0.60 0.53
CES-D 0.60 0.48 0.64 0.56

PASS = Pain Anxiety and Symptom Scale; PCS = Pain Catas-
trophizing Scale; PVAQ = Pain Vigilance and Awareness
Questionnaire; STAI = State-Trait Anxiety Inventory; SOMS =
Screening for Somatoform Symptoms; CES-D = Centre for Epi-
demiologic Studies Depression Scale; NRS = numerical rating
scale; PCIA = patient-controlled intravenous analgesia.

7

Attention and Postoperative Pain



also in our studies prediction is not always limited to
indirect behavioral measures of postoperative pain like
PCEA or PCIA use. Furthermore, it seems that attentional
focusing on positive stimuli and not only defocusing away
from negative stimuli may help to distract from pain and
may indicate maladaptive preparatory coping with post-
operative pain. The underlying mechanism may be a lack
of psychological confrontation with the impending situa-
tion and a miss of information preparing the patient to
cope with pain. Although evidence for the maladaptive
role of preoperative, attentional preference for positive
stimuli and avoidance of negative stimuli for the develop-
ment of postoperative pain has now accumulated, repli-
cations are required for final conclusions.

Slightly in contrast to other studies and similarly to our
earlier study, variables like pain catastrophizing, depres-
sion, and general and pain-related anxiety did not prove to
be significant predictors of acute postoperative pain
[2,3,25,26]. Interestingly, depression did not appear to be
a significant predictor of acute postoperative pain in both
of our two studies, although the levels of depression were
once subclinical and once clinical. However, we would like
to refrain from debating these discrepancies between our
studies and those of others too intensively because none
of these predictor candidates—although definitively of rel-
evance in certain conditions—have been shown to be
exclusively decisive as regards the development of acute
postoperative pain. Therefore, it is rather the question
what is the best combination of these predictors for
certain patients and certain surgical procedures given a
certain amount of time available for assessment.

A comment is necessary as regards the criterion variables
in our study, i.e., self-rated postoperative pain and
patients’ use of PCIA. The two criteria did not span exactly
across the same time window, as PCIA use was assessed
during the first 2 days after surgery whereas the ratings of
acute pain were recorded only for a few hours after
surgery. The correlation between the self-reported post-
operative pain and the PCIA use was not surprisingly quite
low. The instruction to use the PCIA at a certain pain
criterion (NRS > 3) should have led to higher correlations
and average pain ratings below 3, which both did not
happen. The PCIA use was apparently not only influenced
by the experience of pain but also by the expected degree
of analgesia, the fear of pain, the fear of using potent
analgesics and other variables. Furthermore, a frequent
use of the PCIA might have reflected indistinguishably high
levels of pain or strong efforts to control any pain.
However, none of these theoretical alternatives discredits
one of the two criterion measures because both reflect
critical variables effective in the management of postop-
erative pain and distress. Furthermore, also the indirect
measure of postoperative pain provided by PCA use has
become an established parameter [10].

A limitation of the study might have been the low number
of patients for testing a sizeable number of predictors of
postoperative pain outcome. Testing seriously ill patients 1
day before surgery is ambitious and explains why we did

not end with higher numbers. However, this argument
does not heal the statistical problem. Fortunately, the main
finding, which suggests that an attentional bias away from
threatening stimuli is a good predictor of poor outcome,
has now been repeatedly obtained in our studies and
could be, by that, considered as replicated.

In sum, the attentional bias in the form of avoidance of
negative experiences, namely social threat, prior to
surgery was a significant predictor of the amount of
request analgesics (PCIA) in the acute phase of postop-
erative pain in aged patients with mainly malign indications
for surgery. As similar results have been obtained in earlier
studies on different samples of patients, research on
unconscious, implicit and automatic selection of emotion-
ally loaded information may be worth being pursued in the
future for a better understanding of the development of
postoperative pain.

Acknowledgements

This study was supported by a research grant of the
Oberfranken-Stiftung and the Deutsche Forschungsge-
meinschaft (LA 686 and LA 685/7-1). We thank Julia
Förster and Rene Zimmermann for their support in data
collection.

References
1 Shipton E. Predictors of persistent acute postopera-

tive pain: An opportunity for preventative medicine to
reduce the burden of chronic pain. N Z Med J
2005;118:U1261.

2 Rosenberger PH, Jokl P, Ickovics J. Psychosocial
factors and surgical outcomes: An evidence-based
literature review. J Am Acad Orthop Surg
2006;14:397–405.

3 Huber C, Lautenbacher S. Die Bedeutung psycholo-
gischer Variablen für den postoperativen Schmerzver-
lauf. [Relevance of psychological variables for pain
after surgery.]. Anästh Intensivmed 2008;49:436–54.

4 Crombez G. Hypervigilance and attention to pain:
Experimental and clinical evidence. In: Flor H, Kalso E,
Dostrovsky JO, eds. Proceedings of the 11th World
Congress of Pain. Seattle: IASP Press; 2006:515–28.

5 Keogh E, Ellery D, Hunt C, Hannent I. Selective atten-
tional bias for pain-related stimuli amongst pain fearful
individuals. Pain 2001;91:91–100.

6 Roelofs J, Peters ML, Zeegers MP, Vlaeyen JW. The
modified Stroop paradigm as a measure of selective
attention towards pain-related stimuli among chronic
pain patients: A meta-analysis. Eur J Pain
2002;6:273–81.

7 Lautenbacher S, Huber C, Kunz M, et al. Hypervigi-
lance as predictor of postoperative acute pain: Its

8

Lautenbacher et al.



predictive potency compared with experimental pain
sensitivity, cortisol reactivity, and affective state. Clin J
Pain 2009;25:92–100.

8 Lautenbacher S, Huber C, Schoefer D, et al.
Attentional and emotional mechanisms related to pain
as predictors of chronic postoperative pain: A com-
parison with other psychological and physiological
predictors. Pain 2010;151:722–31.

9 Munafo MR, Stevenson J. Selective processing of
threat-related cues in day surgery patients and pre-
diction of post-operative pain. Br J Health Psychol
2003;8:439–49.

10 Kissin I. Patient-controlled-analgesia analgesimetry
and its problems. Pain Med 2009;108:1945–9.

11 Aldrete JA, Kroulik D. A postanesthetic recovery
score. Anesth Analg 1970;49:924–34.

12 Sullivan MJ, Bishop S, Pivik J. The pain catastrop-
hizing scale: Development and validation. Psychol
Assess 1995;7:527–32.

13 McCracken LM, Zayfert C, Gross RT. The Pain Anxiety
Symptoms Scale: Development and validation of a
scale to measure fear of pain. Pain 1992;50:67–73.

14 McCracken LM. “Attention” to pain in persons with
chronic pain: A behavioral approach. Behav Res Ther
1997;28:271–84.

15 McWilliams LA, Asmundson GJ. Is there a negative
association between anxiety sensitivity and arousal-
increasing substances and activities? J Anxiety Disord
2001;15:161–70.

16 Walter B, Hampe D, Wild J, Vaitl D. Die Erfassung der
Angst vor Schmerzen: Eine modifizierte deutsche
Version der Pain Anxiety Symptom Scale (PASS-D).
[Assessment of pain-related anxiety. A modified
German version of the Pain Anxiety Symptom Scale
(PASS-D).]. Schmerz 2002;15(Suppl 1):83.

17 Burns JW, Glenn B, Bruehl S, Harden RN, Lofland K.
Cognitive factors influence outcome following multi-

disciplinary chronic pain treatment: A replication and
extension of a cross-lagged panel analysis. Behav Res
Ther 2003;41:1163–82.

18 Moss-Morris R, Humphrey K, Johnson MH, Petrie KJ.
Patients’ perceptions of their pain condition across
a multidisciplinary pain management program: Do
they change and if so does it matter? Clin J Pain
2007;23:558–64.

19 Roelofs J, Peters ML, McCracken L, Vlaeyen JW. The
pain vigilance and awareness questionnaire (PVAQ):
Further psychometric evaluation in fibromyalgia and
other chronic pain syndromes. Pain 2003;101:299–
306.

20 Roelofs J, McCracken L, Peters ML, et al. Psychomet-
ric evaluation of the Pain Anxiety Symptoms Scale
(PASS) in chronic pain patients. J Behav Med 2004;
27:167–83.

21 Rief W, Hiller W, Heuser J. SOMS—Das Screening für
Somatoforme Störungen (Manual zum Fragebogen).
[Screening for Somatic Disorders (Manual)]. Bern:
Huber; 1997.

22 Laux L, Glanzmann P, Schaffner P, Spielberg CP.
Das State-Trait-Angstinventar (Testmappe mit Han-
danweisung, Fragebogen STAI-G Form X 1 und Fra-
gebogen STAI-G Form X 2). [The State-Trait Anxiety
Inventory.]. Weinheim: Beltz; 1981.

23 Hautzinger M, Bailer M. Allgemeine Depressionsskala
ADS. [General Depression Scale]. Weinheim: Belz;
1992.

24 Weissman M, Sholomskas D, Pottenger M, Prusoff
BA, Locke BZ. Assessing depressive symptoms in
five psychiatric populations: A validation study. Am J
Epidemiol 1977;106:203–14.

25 Papaioannou M, Skapinakis P, Damigos D, et al. The
role of catastrophizing in the prediction of postopera-
tive pain. Pain Med 2009;10:1452–9.

26 Ip HY, Abrishami A, Peng P, Wong J, Chung F. Pre-
dictors of postoperative pain and analgesic consump-
tion: A qualitative systematic review. Anesthesiology
2009;111:657–77.

9

Attention and Postoperative Pain


