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ABSTRACT

Purpose: To determine the psychometric properties of the 11-item Tampa Scale for Kinesiophobia (TSK-11) in patients with heterogeneous chronic pain.
Methods: The study evaluated test—retest reliability (intra-class correlation coefficient), cross-sectional convergent construct validity (Pearson product—
moment correlation between TSK-11 and the Pain Catastrophizing Scale [PCS] scores at admission), and sensitivity to change of the TSK-11 (area under
the receiver operating characteristic [ROC] curve) in patients (n = 74) with heterogeneous chronic pain. We used two data sets (retrospective, n = 56;
prospective, n = 18). All patients attended the 4-week interdisciplinary chronic pain management programme at Chedoke Hospital, Hamilton Health
Sciences, Hamilton, Ontario. Results: The test—retest reliability of the TSK-11 was 0.81 (95% Cl, 0.58—0.93), the standard error of measurement was
2.41 (90% Cl, 1.47-2.49), and the minimal detectible change score was 5.6. The correlation between TSK-11 and PCS at admission was 0.60 (95% Cl,
0.43-0.73). The area under the ROC curve was 0.73 (95% Cl, 0.57—0.88). Conclusions: The study results provide evidence for the test—retest reliability,
cross-sectional convergent construct validity, and sensitivity to change of the TSK-11 in a population with heterogeneous chronic pain.
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RESUME

Objectif: Déterminer les propriétés psychométriques des 11 jalons de I'échelle de Tampa de kinésiophobie (TSK-11) chez les patients avec douleur chronique
hétérogene. Méthode : L'étude actuelle a évalué la fiabilité test-retest (coefficient de corrélation intraclasse), la validité du construit et la validité convergente
croisée (corrélation de Pearson produit—moment entre le score de la TSK-11 et celui de I'échelle des pensées catastrophiques (PCS) a I'admission et la
sensibilité au changement de la TSK-11 (section située sous la courbe ROC (caractéristique de fonctionnement du récepteur) chez les patients (7 = 74)
avec douleur chronique hétérogéne. Nous avons utilisé deux ensembles de données récoltées de fagon rétrospective (n = 56) et prospective (n = 18).
Tous les patients ont suivi le programme interdisciplinaire de quatre semaines pour la gestion de la douleur chronique de I'hdpital Chedoke du Hamilton
Health Sciences. Résultats: La fiabilité test-retest de la TSK-11 était de 0,81 (IC de 95 %, 0,58-0,93), I'erreur de mesure normale était de 2,41 (IC de
90 %, 1,47-2,49) et le changement de score minimal détectable était de 5,6. La corrélation entre la TSK-11 et la PCS a I'admission était de 0,60 (IC de
95 %, 0,43-0,73). La section situé sous la courbe ROC était de 0,73 (IC de 95 %, 0.57—0.88). Conclusions: Les résultats de I'étude font la preuve de la
fiabilité test-retest, de la validité du construit et de la validité convergente croisée et de la sensibilité au changement dans la TSK-11 chez une population
aux prises avec de la douleur chronique hétérogene.

Research findings suggest that cognitive, affective, acute to chronic pain.® According to this model, fear of
and behavioural factors play a role in the aetiology and pain plays an important role in the onset, development,
persistence of chronic pain.'-> The fear-avoidance model and maintenance of chronic pain.®” More recent research
of chronic pain, originally developed in 1983, explains has shown the distinct contributions of pain-related fear,
the contribution of these factors in the transition from which includes fear of movement/re-injury, catastro-
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phizing, and depression, in predicting pain-related out-
comes.?° Fear of pain may cause individuals to avoid
movement and physical activity, leading to withdrawal
from rewarding pursuits such as work, leisure, and
family activities to minimize discomfort, pain, and suf-
fering.’® A vicious cycle of catastrophizing, pain-related
fear, and avoidant behaviours, as well as depression, may
ensue, leading to reduced physical activity, increased
disability, and perpetuating pain.’-11

Fear of movement/re-injury, also known as kinesio-
phobia, is “an excessive, irrational, and debilitating fear
of physical movement and activity resulting from a feel-
ing of vulnerability to painful injury or reinjury.”12(-36)
Highly fear-avoidant individuals interpret pain as a sign
of harmful bodily processes and any physical activity that
results in pain as dangerous.? In people with chronic
pain, this construct has traditionally been measured using
the Tampa Scale for Kinesiophobia (TSK),'? a self-report
questionnaire consisting of 17 statements rated on a
4-point Likert scale (1 = strongly disagree, 4 = strongly
agree; some items are reverse-coded during scoring).
The total score can range from 17 to 68; higher scores
indicate greater fear of re-injury.!?

Higher scores on the TSK are positively associated
with catastrophizing,’® depression, and anxiety.'* Now
that kinesiophobia has been identified as an important
component of chronic pain, the TSK can be used to
identify high fear-related beliefs in people with chronic
pain as an outcome measure following fear-based inter-
ventions, or to evaluate change over time.

To be useful, an outcome measure must possess good
psychometric properties such as reliability, validity, and
sensitivity to change. These properties of the TSK have
been examined in populations with chronic low back
pain (LBP), acute LBP, neck pain, fibromyalgia, and
shoulder pain.*-29 The TSK has good internal con-
sistency (o = 0.68-0.80), test-retest reliability up to 50
days (intra-class correlation coefficient [ICC] = 0.72), and
construct validity (the latter when tested against fear-
avoidance beliefs and pain catastrophizing).!*-'® The
Dutch and Swedish versions of the TSK have good pre-
dictive and construct validity, good to excellent test—
retest reliability (r = 0.64-0.91), and good internal con-
sistency (o = 0.70-0.81) in patients with LBP.17-20

In 2005, the original 17-item TSK was revised to create
an 11-item version known as the TSK-11, excluding “six
psychometrically poor items.”21(P-137) Four items were
removed because their responses did not fit the pattern
of a normal distribution,?! and two others because they
appeared to measure different constructs than the other
items.?! The psychometric properties of TSK-11, includ-
ing internal consistency, test-retest reliability, respon-
siveness, concurrent validity, and predictive validity, were
examined and compared with those of the original TSK
in a sample of participants with LBP and were found to
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be similar.?! However, the TSK-11 has the advantage of
being shorter, meaning that it takes less time to com-
plete. The psychometric properties of the TSK-11 in a
diverse group of patients with chronic pain (e.g., neck
pain, fibromyalgia) in different clinical settings have yet
to be investigated.

Our objective in this study, therefore, was to deter-
mine test-retest reliability validity (as measured through
its association with the Pain Catastrophizing Scale, PCS)°
and sensitivity to change (as compared to the Self-Evalua-
tion Scale, SES)2223 of the TSK-11 in a heterogeneous
sample of patients with chronic pain who attended a
4-week interdisciplinary chronic pain management pro-
gramme.

METHODS

Patient Population and Setting

Our study was conducted in the context of the inter-
disciplinary, multimodal 4-week outpatient programme
at Chedoke Hospital, Hamilton Health Sciences, in
Ontario, Canada.

In this programme, which is based on cognitive—
behavioural principles, people with chronic pain learn
self-management strategies. Our data set comprised two
patient samples (see Figure 1). Of 21 consecutive patients
admitted to the pain programme between April and June
2010 who could read and understand English and pro-
vided informed consent, two declined participation, and
one had incomplete data, resulting in a prospective sam-
ple size of 18 patients. This prospective sample was used
to determine estimates of test-retest reliability. Of 72
consecutive patients admitted between November 2009
and April 2010 who had consented to the use of their
anonymized data for research purposes; 16 were excluded
because they could not understand English (2), had diffi-
culty reading (1), or had missing data (13), for a final
retrospective sample size of 56. Data from the prospective
and retrospective samples (n = 74) were used to deter-
mine validity and sensitivity to change. Ethics approval
was obtained by the hospital’s Research Ethics Board.

Measures

Tampa Scale for Kinesiophobia (TSK-11)

The psychometric properties of the 11-item TSK (TSK-
11) have been described by Woby and colleagues.?! The
TSK-11 is scored identically to the original version, except
that there are no reverse-coded items; the total score
ranges from 11 to 44 points, and higher scores signify
greater fear of re-injury due to movement.?!

Pain Catastrophizing Scale (PCS)

The PCS?® is a 14-item self-report questionnaire that
describes different thoughts and feelings that a person
may experience when encountering pain. Each item is
rated on a 5-point scale (0 = not at all, 4 = all the time).
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Retrospective data set

Prospective data set

A

Eligibility
o Speak English
e TSK/PCS data available

Eligibility
e Speak English
o Admitted to the CPMU

e 10 TSK-11 score not available
e 1 patient with dyslexia

n=72 n=21
Excluded
n=16 Excluded
e 5English as a second language > n=3

e  2did not consent
e 1incomplete data

\ 4

\

Participants included for data analysis
n =56

Participants included for data analysis

n=18

Total participants included for data analysis
n=74

Figure 1  Flowchart of participants through the study.

Total score ranges from 0 to 56; a higher scores reflects a
greater degree of catastrophizing.

Self-Evaluation Scale (SES)

The SES?223 asks, “To what extent do you think you
have accomplished your goals in the past 4 weeks?” It is
used to determine the patient’s perceived goal accom-
plishment at the end of the 4-week interdisciplinary
chronic pain management programme that was the set-
ting for our study. The SES is scored using a 5-point scale
(1 = poorly, 5 = excellent); higher scores reflect higher
goal accomplishment.

Design and Analyses

All data analyses were conducted using the Statistical
Package for the Social Sciences, version 19 for Windows
(SPSS Inc., Chicago, IL).

Test-retest reliability

Patients completed the TSK-11 on Day 1 (admission)
and Day 5. A 5-day interval was chosen to minimize the
effects of recall and potential clinical change.

The intra-class correlation coefficient (ICC,,;) and the
standard error of measurement (SEM) were calculated

from a two-way analysis of variance (ANOVA) with
patients and days as factors. We also calculated the level
of confidence in the TSK-11 scores by multiplying SE
and the z-value associated with the 2-tailed 90% con-
fidence level (z = 1.65) and the 90% confidence level of
the minimal detectable change (MDCqy,) of the TSK-11
using SEM x 1.65 x ,/2.24

Validity

As there is no criterion standard for fear of move-
ment, we applied a construct-validation process. We
theorized that two different measures that assess a simi-
lar attribute should be highly correlated. We therefore
assessed cross-sectional convergent construct validity?®
by calculating the Pearson product-moment correlation
between TSK-11 and PCS scores at admission.

Sensitivity to change

We also applied a construct-validation process to
assess the ability of the TSK-11 score to detect change.
We theorized that people who had attained their goals
would have reduced their fear of movement or re-injury.
Many of the goals set and achieved in the 4-week pro-
gramme pertain to functional improvements; for example,
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gardening or woodworking involves some component of
movement, such as bending and alternating positions.
We used the SES as a reference standard to dichotomize
the participants into two groups: those who scored 3, 4,
or 5 on the SES at discharge were categorized as having
an important reduction in their fear of movement/
re-injury, while those who scored 1 or 2 were categorized
as not having an important reduction in their fear of
movement/re-injury.

Sensitivity to change was quantified using two meth-
ods. First, we used the results of a within- and between-
patients repeated-measures ANOVA. The within-patient
factor (time) was represented by admission and discharge
TSK-11 scores; the between-patients factor (group) was
represented by the high (3-5) and low (1, 2) discharge
SES scores. The time x group interaction is an indicator
of sensitivity to change.?®?” Second, we performed a
receiver operating curve (ROC) analysis to determine
how well the TSK-11 differentiated patients who had
achieved an important reduction in their fear of move-
ment, as assessed by the SES, from those who did not.
The area under the ROC curve assesses how well a mea-
sure can discriminate between patients in two groups;
areas of 1.0 and 0.5 represent perfect and chance dis-
crimination, respectively.?®

RESULTS

Participants

Demographic data for participants in the prospective
and retrospective samples were not significantly different,
and are therefore combined in Table 1.

Test-retest reliability

A total of 18 participants completed the TSK-11 on
Day 1 and Day 5; mean (SD) TSK-11 score was 30.67
(5.53) on Day 1 and 33.22 (5.80) on Day 5. The test-retest
reliability (ICC, ;) was 0.81 (95% CI, 0.58-0.93); SEM was
2.41 (90% CI, 1.47-2.49); and MDCgy, was 5.6 points.

Validity

Of 74 participants, 70 completed the TSK-11 and the
PCS at admission. Mean (SD) TSK-11 and PCS scores at
admission were 30.4 (6.6) and 32.9 (12.8). The association
(Pearson product-moment correlation) between TSK-11
and PCS scores was 0.60 (95% CI, 0.43-0.73).

Sensitivity to change

Of 74 participants, 63 completed the TSK-11 at admis-
sion and discharge and the SES at discharge. Of those 63,
30% (19 participants) evaluated their goal accomplish-
ment as poor to fair (SES 1 or 2; see Figure 2). Their
mean (SD) TSK-11 change score was —0.47 (5.8). The
remaining 70% (44 participants) reported their goal ac-
complishment as good to excellent (SES 3, 4, or 5). Their
mean (SD) TSK-11 change score was —4.18 (5.3). The
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Table 1 Participant Baseline Characteristics
No. (%) of
Characteristic participants* Mean (SD)
Age, y — 43.8 (9.3)
Sex
Male 29 (39) —
Female 45 (61) —
Work status
Employed 19 (26) —
Unemployed 37 (50) —
Missing data 18 (24) —
Marital status
Single 6 (8) —
Married/common law 38 (52) —
Divorce/separated/widowed 12 (16) —
Missing data 18 (24) —
Education, y 54 (73) 12.8 (3.5)
Missing data 20 (27) —
Pain duration, mo 53 (72) 41.2 (28.0)
Missing data 21 (28) —
Time since last employment, mo 50 (68) 24.5 (17.0)
Missing data 24 (32) —

*Unless otherwise specified.

group x time ANOVA interaction was statistically signifi-
cant (F;6; = 6.10, p=0.016); the area under the ROC
curve was 0.73 (95% CI, 0.57-0.88).

DISCUSSION

Our study builds on previous research by determining
the test-retest reliability, cross-sectional convergent con-
struct validity, and sensitivity to change of the TSK-11
in a heterogeneous English-speaking population with
chronic pain.

The test-retest reliability analysis produced an ICC
of 0.81 with a wide 95% CI (0.58-0.93). According to
Cohen,?° a value of 0.8 is considered high. Conservatively,
the test-retest reliability is no worse than 0.58, which is
considered moderate.?® Our test-retest reliability results
were consistent with those reported by Woby and collea-
gues in a sample of people with chronic LBP.2! More
recently, in a group of people with shoulder pain, test—
retest reliability of the TSK-11 was found to be 0.84.3°
Lundberg and colleagues reported that test-retest relia-
bility of the TSK was 0.72 in a group of people with
chronic LBP.1?

In our study, the SEM of the TSK-11 was 2.41 (90% CI,
1.47-2.49), similar to the findings of Woby and collea-
gues.?! The wide 95% CI in our study may be attributable
to the small sample size.

We estimated the cross-sectional convergent construct
validity of the TSK-11 through its association with the



patient’s TSK-11 score is <5.6, then one cannot be cer-
tain that that patient has truly changed. We were unable
to locate other studies reporting the MDCg, in a hetero-
geneous population of chronic pain patients, and we
therefore suggest that further research in this area is

The methodological aspects of our study warrant
careful consideration. First, all participants were referred
to the 4-week pain management programme, which may
have introduced a referral bias, as people who were
referred may have differed from people who were not
referred. In addition, participants in our study were vol-
unteers, and may have been different from others who
did not volunteer (volunteer bias). Outcomes from 20%
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Figure 2 TSK-11 change score versus discharge Self-Evaluation Scale
score (n = 63 patients with complete data).

PCS; we found a moderate correlation (0.60) that com-
pares favourably with those found in previous studies
(0.32 to 0.54).31-33 The moderate correlation we observed
can be explained by reviewing the definitions of the PCS
and the TSK-11: while the PCS captures the patient’s
perspective on different thoughts and feelings experi-
enced when encountering pain, and reflects his or her
past painful experiences, the TSK-11 assesses future fear
of movement or of re-injury due to movement. Thus, it
is likely that the two measures are assessing different
aspects of pain, which may explain why the magnitude
of the correlation is not very high.

TSK-11 scores demonstrated moderately high sensi-
tivity to change (0.73) in our study; Woby and colleagues
also reported sensitivity to change of 0.73.2! In our study,
the MDCgy of the TSK-11 was 5.6 points; in another
study,3* the MDCgs of the TSK in patients with acute
LBP was shown to be 9.2 points (95% CI, 8.4-10.3). How-
ever, it is not clear whether or not these two metrics can
be compared, as the TSK-11 is a subset of the TSK-17.
From the data provided by Woby and colleagues,?! we
calculated the MDCgyq to be 5.9 points, based on Woby’s
SEM of 2.54, which is similar to our SEM estimate of
2.41. The MDCgqy, of 5.6 points that we observed means
that when stable patients are assessed on two occasions,
90% of them will display random fluctuations of <5.6
points in their score.>> Knowing the MDC allows clini-
cians to determine whether an observed change in the
score is a true change or one associated with error/
chance: if the observed change is less than the MDC
value, then this change cannot be distinguished from
measurement error.3® For example, if the change in a

of participants were not included in the data analysis
because of missing data. As a result of this combination
of volunteer bias, referral bias, and exclusion of certain
participants’ scores from the data analysis, our sample
may not have been truly representative of the population
with chronic pain, and therefore the findings may not be
generalizable to other populations. Second, the sample
size used for the test-retest reliability study was small.
Third, because our findings are based on a sample of
participants who attended a 4-week chronic pain manage-
ment programme, they cannot be generalized to other
chronic pain populations with different characteristics.
Fourth, a chronic pain programme SES was used as the
reference standard to differentiate patients who had
achieved an important reduction in their fear of move-
ment from those who had not; this scale required partic-
ipants to rate their goal accomplishment at the end of
the 4-week programme, but did not ask them specifically
about changes in their fear of movement. The extent to
which SES ratings reflect a change in pain-related fear
of movement is unknown; participants’ ratings of goal
accomplishment may be related to their beliefs about
their pain-related fear of movement or re-injury, but this
hypothesis needs to be tested.

CONCLUSION

Our findings indicate that the TSK-11 has adequate
reliability, validity, and sensitivity to change in evaluat-
ing pain-related fear of movement in a heterogeneous
population of patients with chronic pain. This study
adds to the evidence that the TSK-11 may have a broader
application in a heterogeneous pain population.3”

KEY MESSAGES

What is already known on this topic

Fear of movement and re-injury, also known as kine-
siophobia, has traditionally been measured using the
Tampa Scale for Kinesiophobia (TSK). This measure,
revised to create a shorter version known as the TSK-11,
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was tested in a sample of patients with LBP and found to
have similar psychometric properties as the original TSK.

What this study adds

Our study builds on previous research by determining

the test-retest reliability, cross-sectional convergent con-
struct validity, and sensitivity to change of the TSK-11

in

a heterogeneous English-speaking population with

chronic pain.
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