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Abstract

The objective of this study was to
investigate the test–retest stability of
the Pain Catastrophizing Scale (PCS),
the Tampa Scale for Kinesiophobia
(TSK) and their subscales in chronic
pain patients over relatively long
period of times like those that are
most often seen in clinical practice.
Fifty non-malignant chronic pain
patients filled out the PCS and TSK
twice with a mean interval between
testing of 52 days. Both assessment
instruments showed sufficient
test–retest stability, even with long
time intervals between testing.
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Introduction

PSYCHOLOGICAL screening measures may be useful in
clinical settings to improve the matching of specific
treatments to subgroups of pain patients with similar
characteristics (Boersma et al., 2004; Crombez,
Eccleston, Baeyens, & Eelen, 1998; de Jong et al.,
2005a, 2005b; Vlaeyen, de Jong, Geilen, Heuts, &
van Breukelen, 2001; Vlaeyen, de Jong, Geilen,
Heuts, & van Breukelen, 2002). Due to factors such
as waiting lists there may be a delay of weeks to
months between screening and a first consultation
with the physician. Screening instruments with diag-
nostic consequences need to be stable over periods of
times that are in accordance with this interval between
screening and start of treatment. Two instruments that
are frequently used for screening psychological
aspects of chronic pain are the Pain Catastrophizing
Scale (PCS) and the Tampa Scale for Kinesiophobia
(TSK). They measure related constructs, pain cata-
strophizing and pain-related fear. Pain catastrophizing
and pain-related fear have emerged as the most reli-
able psychological predictors of disability and
impaired quality of life in chronic pain patients
(Lamé, Peters, Vlaeyen, Kleef, & Patijn, 2005;
Sullivan et al., 2002; Vlaeyen, Kole-Snijders, Boeren,
& van Eek, 1995). Although several studies have pre-
viously investigated the test–retest stability of the
PCS and TSK (Miller, Kori, & Todd, 1991; Sullivan,
Bishop, & Pivik, 1995; Swinkels-Meewisse,
Swinkels, Verbeek, Vlaeyen, & Oostendorp, 2003;
Woby, Roach, Urmston, & Watson, 2005), none of
these studies has examined test–retest stability over
an extended period of time in patients with chronic
pain. To our best knowledge, test–retest stability of
the PCS has only been established once, in the origi-
nal publication introducing this instrument.
Test–retest stability appeared to be adequate (0.75
after six weeks and 0.70 after 10 weeks) but this was
assessed in a healthy student population (Sullivan
et al., 1995). It cannot be ruled out that results will be
different for individuals who actually experience pain,
compared to those who respond to the questions by
imaging how they usually respond to pain.

The presence of pain is essential for pain catastro-
phizing to become manifest (Keefe et al., 2000;
Severeijns, Vlaeyen, van den Hout, & Picavet, 2005)
and pain catastrophizing may vary in time with fluc-
tuating pain intensity. The test–retest stability of the
TSK has been assessed in chronic pain patients sev-
eral times already, but always over relatively short
periods of times, varying from 24 hours to eight days

(Miller et al., 1991; Swinkels-Meewisse et al., 2003;
Woby et al., 2005). Miller et al. (1991) found a cor-
relation of 0.66 with an interval of eight days, in
contrast with the other studies using shorter time
intervals, which found correlations close to 0.80
(Swinkels-Meewisse et al., 2003; Woby et al., 2005).
When the time interval between the first and second
administration is small, a high test–retest correlation
could be due to recall. Therefore, the current study
explores the test–retest stability of the PCS and TSK
in patients with chronic pain complaints using time
intervals that reflect common practice in most out-
patient pain management facilities.

So far no studies have examined the test–retest
stability of the subscales of the PCS and TSK. In previ-
ous studies the PCS was found to consist of three sub-
scales: Rumination, Magnification and Helplessness
(Osman et al., 2000; Severeijns, van den Hout,
Vlaeyen, & Picavet, 2002; Sullivan et al., 1995; van
Damme, Crombez, Bijttebier, Goubert, & van
Houdenhove, 2002). Vlaeyen et al. (1995) examined
the factor structure of the TSK and identified a four-
factor model, with the subscales Harm, Fear of
(re)injury, Importance of exercise and Avoidance of
activity. However, most recently two subscales of the
TSK have been identified, which are called Somatic
Focus (SF) and Activity Avoidance (AA) (Clark,
Kori, & Brockel, 1996). These were confirmed in
subsequent studies (Clark et al., 1996; Geisser, Hang,
& Theisen, 2000; Goubert et al., 2004; Roelofs,
Goubert, Peters, Vlaeyen, & Crombez, 2004).
Moreover, these studies indicated that the four
reversed key items showed weak associations with
the total TSK score and that deleting these items
increased internal consistency and test–retest stabil-
ity (Swinkels-Meewisse et al., 2003). The current
study additionally explores the test–retest stability of
the subscales of the PCS and TSK and the test–retest
stability of the total TSK without the four reversed
key items in chronic pain patients.

In summary, the objectives of the current study
were: (1) to investigate the test–retest stability of
the PCS and TSK in chronic pain patients over a
longer period of time; (2) to explore the stability of
the PCS and TSK subscales.

Methods

Participants and procedure
The subjects included in this study belonged to the
population of the Out-patient Clinic for Pain and Pain
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Management of the University Hospital in
Maastricht in the Netherlands. This population has
been described in detail elsewhere. Briefly, it consists
of a heterogeneous group of chronic non-malignant
pain patients that are characterized by low scores on
quality of life and high scores on catastrophizing
(Lamé et al., 2005). Questionnaires—including the
PCS and TSK—were mailed to each new referral to
the Pain Clinic, as part of the standard intake proce-
dure. The questionnaires had to be returned and eval-
uated before a first appointment was made with the
physician. On the day of their first appointment at the
clinic, 50 consecutive non-malignant chronic pain
patients were asked to fill out a retest of the PCS and
the TSK. No treatment had taken place between the
first and the second administration. The registration
of demographic variables (gender and age) was part
of the standard questionnaire.

Measures
Tampa Scale for Kinesiophobia The Dutch
version of the TSK (Miller et al., 1991; Vlaeyen et
al., 1995) (originally developed by Miller et al.,
1991) is a 17-item questionnaire developed to iden-
tify fear of (re)injury due to movement or activities.
The items are scored on a four-point Likert scale
with scoring possibilities ranging from ‘strongly
disagree’ (score = 1) to ‘strongly agree’ (score = 4).
The scores on items 4, 8, 12 and 16 are reversed and
total scores range from 17 to 68. High scores indi-
cate more fear of pain/(re)injury due to movement
or activities. Two factors were identified, Somatic
Focus (SF) (items 3, 5, 6, 7 and 11) and Activity
Avoidance (AA) (items 1, 2, 9, 10, 13, 14, 15 and
17) (Goubert et al., 2004; Roelofs et al., 2004). The
questionnaire has been validated, with sufficient
internal consistency (α = 0.77) and validity
(Vlaeyen et al., 1995).

Pain Catastrophizing Scale The Dutch ver-
sion of the PCS (Crombez &Vlaeyen, 1996;
Sullivan et al., 1995) is a 13-item questionnaire
developed to identify catastrophic thoughts or feel-
ings in relation to painful experiences. The items
are scored on a five-point Likert scale with scoring
possibilities ranging from ‘not at all’ (score = 0) to
‘always’ (score = 4). The total score ranges from 0
to 52 and high scores indicate that more cata-
strophic thoughts or feelings are experienced. Three
factors were identified, rumination (items 8, 9, 10
and 11), magnification (items 6, 7 and 13) and help-
lessness (items 1, 2, 3, 4, 5 and 12) (Sullivan et al.,

1995). The psychometric properties of the PCS
appeared adequate. The internal consistency mea-
sured in a student sample (Crombez et al., 1998)
and in two samples of chronic low back pain
patients (van Damme et al., 2000) was adequate
(Cronbach’s α = 0.85, 0.88 and 0.91, respectively).

Data analysis
To calculate differences between the mean PCS and
TSK scores of the first and the second administra-
tion, Student’s t tests were used. The test–retest sta-
bility of the PCS, TSK and the subscales was
determined with the Intraclass Correlation
Coefficient (ICC) (Shrout & Fleiss, 1979). ICC val-
ues above 0.75 indicate good reliability (Nunnally
& Bernstein, 1994) and we defined ICCs between
0.70 and 0.75 as sufficient reliability. The ICCs of
the PCS and TSK total scores and subscale scores
are mutually statistical dependent. To test for differ-
ences between these ICCs, a bootstrap technique
was used (Efron & Tibshiram, 1993). This tech-
nique provides a way to obtain confidence intervals
and standard deviations when no appropriate for-
mula is otherwise available. Data were analysed by
using the SPSS Statistical Package, version 12.0 for
Windows and Stata Statistical Package Release 8.

Results

Description of sample
Mean age of patients was 54.7 years (SD = 13.1), 40
per cent were male (mean age 51.9 years, SD =
13.2) and 60 per cent female (mean age 56.6 years,
SD = 12.8). Pain duration varied between three
months up to 38 years. Seventy-eight per cent of the
patients reported musculoskeletal pain, of which 50
per cent suffered from low back pain (LBP). Mean
Visual Analogue Scale (VAS) at baseline was 7.2
(SD = 1.9). Forty-eight patients completed the retest
of the PCS and 46 patients completed the retest of
the TSK. Due to waiting list procedures of our Pain
Clinic, the mean test–retest interval was 51.7 days
(SD = 21.7; median = 44.0; range 14–135). There
were no significant differences between men (n =
20) and women (n = 30) in PCS (p = .41) and TSK
total scores (p = .45). Baseline and retest informa-
tion about the PCS and TSK total and subscale
scores are presented in Table 1. The scores we
found reflect scores that are common in chronic
pain populations (Lamé et al., 2005; Vlaeyen et al.,
1995). Except for the Magnification subscale of the
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PCS (p = .02) there were no significant differences
in total or subscale scores between the first and the
second administration. The internal consistency
(Cronbach’s α) was sufficient (TSK total score,
TSK subscale Somatic Focus and PCS subscale
magnification) to good (PCS total score, PCS sub-
scales rumination, helplessness and TSK subscale
Activity Avoidance) (Table 1).

Test–retest stability
The test–retest ICCs of the PCS (0.67) and the TSK
(0.63) were moderate. Visualization of the differ-
ence between baseline and retest scores plotted
against the time interval between both moments,
showed a range between –28 and 20 for PCS differ-
ence scores and between –12 and 20 for TSK differ-
ence scores (difference of retest minus baseline
scores) (Fig. 1a and 1b). No relation was found
between the ICCs and the length of the interval.
After standardizing the dataset (z-scores), two out-
liers defined as deviating 2.5 SD or more from the
mean value were found for both PCS and TSK total
scores. ICC improved when the outliers were omit-
ted from the dataset (ICCpcs = 0.73 (n = 48) and
ICCtsk = 0.72 (n = 46)), now demonstrating suffi-
cient test–retest stability. After omitting the
reversed key items of the TSK from the dataset,
ICCtsk increased slightly to 0.74 (the outliers were
omitted from the dataset).

Table 1 summarizes the test–retest stability of the
subscales of the PCS and TSK. All ICCs are mea-
sured without the outliers. Bootstrap statistics indi-
cated that the test–retest correlation of the TSK
subscales did not significantly differ from that of
the total TSK. However, for the PCS, test–retest sta-
bility of the subscales Rumination (p = .01) and
Helplessness (p = .02) were significantly lower than

that of the total score, and only magnification
proved to have similar test–retest stability.

Discussion

The main aim of the current study was to investigate
the test–retest stability of the PCS and TSK in
chronic pain patients over a longer period of time.
To establish test–retest stability, we used time inter-
vals between the first and the second administration
of screening instruments that reflect common prac-
tice in most out-patient pain management facilities.
Although the time interval between the baseline and
retest measuring moment was quite long and varied
considerably between individuals, both ICCpcs and
ICCtsk appeared to be stable over time, especially
after removing two patients who appeared to be out-
liers. There was no relation found between the ICCs
and the time interval.

Previously it was found that omitting the reversed
key items improved internal consistency (Goubert
et al., 2004; Roelofs et al., 2004; Swinkels-
Meewisse et al., 2003) and the test–retest stability
(Swinkels-Meewisse et al., 2003). However, the
current study only found a moderate increase in
test–retest stability when omitting the reversed key
items. Nevertheless, since the reversed key items
often seem to be misinterpreted and patients need to
be instructed so that they will be more alert about
answering these questions (Roelofs et al., 2004;
Swinkels-Meewisse et al., 2003), we recommend
that the TSK is used without the reversed key items
for screening purposes.

A secondary objective of this study was to explore
the test–retest stability of the PCS and TSK subscales.
The results indicate that the PCS subscale
Magnification has similar test–retest stability to the

Table 1. Internal consistency (Cronbach’s α), test–retest mean and ICC values of the PCS and TSK total
and subscale scores

First administration Second administration
N Cronbach’s α mean (SD) mean (SD) ICC 95% confidence interval

PCS Total 48 0.92 30.2 (11.7) 31.4 (13.3) 0.73 0.56–0.84
Rumination 47 0.84 11.1 (3.6) 10.4 (4.2) 0.63 0.42–0.78
Magnification 46 0.74 4.5 (3.3) 5.3 (3.5)* 0.71 0.51–0.83
Helplessness 46 0.87 14.9 (5.9) 15.9 (6.1) 0.65 0.44–0.79

TSK Total 46 0.73 41.0 (7.8) 41.3 (9.5) 0.72 0.54–0.83
Somatic focus 47 0.73 10.7 (3.6) 11.3 (4.2) 0.67 0.47–0.80
Activity avoidance 45 0.81 18.9 (5.8) 19.3 (7.2) 0.68 0.49–0.81

*p = .02
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Figure 1a. Scatter plot of differences in retest and baseline PCS scores and the time interval.

Figure 1b. Scatter plot of differences in retest and baseline TSK scores and the time interval.
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PCS total score. However, the subscales Rumination
and Helplessness appeared to be less stable in time.
Therefore, for screening purposes, the PCS total score
is recommended. Indeed, so far the subscales have not
often been used. Otherwise, some studies found evi-
dence for both a one-factor model and a three-factor
model of the PCS with high correlations between the
subscales (Osman et al., 2000; Severeijns et al.,
2002). Further research is required to explore whether
the predictive validity of the subscales could be guar-
anteed. Both subscales of the TSK were found to have
similar test–retest stability as the total TSK scale. The
interrelationship between the two subscales was
found to be strong (0.74) (Goubert et al., 2004;
Roelofs et al., 2004). However, it remains to be deter-
mined whether the two subscales have differential
predictive validity and whether one should use both
subscales separately for screening purposes or
whether the total score suffices.

A limitation of the present study that should be
acknowledged is that the sample size is somewhat
small. This increases the range of the confidence
intervals and the lower limits of these ranges con-
tain ICCs that many would interpret as being poor
(e.g. .42). Another limitation is the fact that pain
intensity at the second administration was not mea-
sured. We assumed that pain intensity remains rela-
tively stable in patients with chronic pain but have
not tested this. Furthermore, originally the TSK was
developed for use in patients with low back pain.
However, recently some studies showed that the
TSK has predictive value for pain outcomes in pop-
ulations with other musculoskeletal pain complaints
like osteoarthritis (Heuts et al., 2004; Kvist, Ek,
Sporrstedt, & Good, 2005) and fibromyalgia
(Burwinkle, Robinson, & Turk, 2005; Goubert
et al., 2004; Roelofs et al., 2004). Our sample con-
sisted mainly of patients with musculoskeletal pain
(78%), of which 50 per cent reported back pain.

In conclusion, this study suggests that both
instruments possess sufficient test–retest stability,
over extended period of times, in a clinical popula-
tion waiting for treatment in a hospital clinic and
can be recommended for use as a screening tool to
select patients eligible for cognitive behavioural
treatment or exposure training to reduce pain cata-
strophizing and pain-related fear. Nevertheless it is
important to remember that although the measure is
stable and for most patients scores will not vary
greatly over time, in some individuals they will.
Therefore, whenever possible, multiple assessments
remain preferable.
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