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Abstract

Objectives: The Tampa Scale of Kinesiophobia (TSK) is a
valid and reliable tool to assess somatic focus and activity
avoidance in patients. Currently, the test-retest reliability
and measurement error for the Danish version is unknown.
The aim of the study was to determine standard error of
measurement (SEM) and smallest detectable change (SDC)
for three Danish lengths of the TSK in patients with chronic
pain.

Methods: Waiting-list patients (n = 77) completed the
TSK-17 twice from home with a test interval between 7 and
14 days. Based on COSMIN recommendations, the test-
retest reliability was estimated using intraclass correlation

*Corresponding author: Bettina Eiger, Pt, Master of Pain Science and
Interdisciplinary Pain Management, Department of Health Science
and Technology, Aalborg University, Fredrik Bajers Vej 7D, Aalborg,
9220, Denmark; and Kgge Municipality Rehabilitation Center, Kgge,
Denmark; Phone: +4522988906, E-mail: Bettina.eiger@hst.aau.dk.
https://orcid.org/0000-0002-2326-7109

Mette Errebo, Department of Occupational Therapy and
Physiotherapy, Copenhagen University Hospital, Rigshospitalet,
Copenhagen, Denmark

Christian Lund Straszek, Department of Health Science and
Technology, Aalborg University, Aalborg, Denmark; Center for General
Practice at Aalborg University, Aalborg, Denmark; and Department of
Physiotherapy, University College of Northern Denmark, Aalborg,
Denmark

Henrik Bjarke Vaegter, Department of Anesthesiology and Intensive
Care Medicine, Pain Research Group, Pain Center, University Hospital
Odense, Odense, Denmark; and Department of Clinical Research,
Faculty of Health Sciences, University of Southern Denmark, Odense,
Denmark. https://orcid.org/0000-0002-7707-9947

coefficient (ICC,,), and measurement error in terms of
standard error of measurement (SEM,greement) and SDC95%
were calculated.

Results: All three versions showed good test-retest
reliability with ICC,;-values (CI95%) of 0.86(0.79-0.91),
0.88(0.82-0.92) and 0.87(0.81-0.92) for the TSK-17, TSK-13,
and TSK-11. The SEM-values were 3.08, 2.42 and 2.10
respectively and SDC95%-values were 8.53, 6.71 and 5.82.
Conclusions: The Danish versions of TSK-11, TSK-13 and
TSK-17 showed good to excellent test-retest reliability. SEM
and SDC95% values in patients with chronic pain are
reported. The TSK-11 did not show systematic bias between
test and retest and may be preferred to minimize responder
burden.

Keywords: COSMIN; Danish; kinesiophobia;
reliability; Tampa Scale of Kinesiophobia.

pain;

Introduction

Chronic pain is a large burden on the individual and society
and is the primary reason for disability, with approxi-
mately 20% of westerners living with chronic pain [1].
Emotional and cognitive factors have a strong influence on
pain and disability [2-5], and fear-avoidance beliefs is one
of the factors that has been shown to play a role in the
transition from acute to chronic pain [6, 7].

Kinesiophobia was introduced by Kori et al. [8], and
defined as “an excessive, irrational, and debilitating fear of
physical movement and activity resulting from a feeling
of vulnerability to painful injury or reinjury” and fear of
movement has been associated with disability in in-
dividuals with chronic pain [4]. Fear of movement can be
assessed based on patient reported outcome measures
(PROM) with the Tampa Scale of Kinesiophobia (TSK)
[9, 10] commonly used.
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Although it is debatable what TSK actually measures
[11], TSK scores have been shown to predict the degree of
disability in patients with chronic pain [12] and the TSK
scores correlates with depression, the degree of pain
related fear [13-15] and perceived pain intensity [7].
Apart from the original 17-items TSK-17, TSK exists in
abbreviated forms, most frequently used is TSK-13 [16-21]
and TSK-11 [22-26]. A recently published, modified Delphi
study recommends the use of TSK-11 and TSK-17 for iden-
tifying fear avoidance beliefs in populations with muscu-
loskeletal pain [27]. TSK is currently available in 14
languages [10, 26, 28-40] and has been translated into
Danish [32].

Each translated version represents a new patient
reported outcome measure and needs to be psychomet-
rically tested [41, 42]. According to the taxonomy, termi-
nology and definitions from consensus-based standards
for the selection of health measurement instruments
(COSMIN) test-retest reliability is the extent to which a
score of a patient remains unchanged over time at
repeated measures, given that the construct of interest
remains stable and represents the relative reliability [42].
In addition, when stratifying patients in the clinic or in
research, it is important to know the PROMs absolute
reliability i.e. measurement error in terms of the standard
error of measurement (SEM) and the smallest detectable
change (SDC) [41, 43] as expressed at an individual level.
Currently the TSK-17 is part of an electronic clinical pain
registry (PainData) implemented in specialized interdis-
ciplinary pain centers in Denmark, however, the test-
retest reliability and measurement error for the Danish
versions (TSK-11, TSK-13 and TSK-17) remains to be
investigated in patients with high-impact chronic pain,
defined as persistent pain with substantial restriction of
life activities lasting 6 months or more [44, 45]. It is
essential to investigate if shortened versions are as reli-
able as the original TSK-17 to decrease the responder-
burden. Thus, the aim of this study was to explore the
test-retest reliability and measurement error in terms of
SEM and SDC for three Danish versions of the TSK [32] in
patients with high-impact chronic pain referred to an
interdisciplinary pain center.

Methods and materials

We conducted the study at the Pain Center, University
Hospital Odense, Denmark between November 3rd, 2018,
and March 15th, 2019. Through-out this study COSMIN
[41-43, 46] guidelines are used.
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Procedure

Patients with high-impact chronic pain referred to the pain
center were invited to participate. As part of the routine
clinical data collection approved by the Danish Data
Protection Agency (18/35221), all participants answered
questions about clinical pain characteristics, adaptations
to pain and socio-demographic characteristics through a
web-based questionnaire system (PainData) sent via a
personal link to the patients’ official inbox. In addition,
those who consented to participate in this study were asked
to answer the 17 item TSK and average pain intensity one
week after the first completion. All questionnaires were
answered at home prior to consultations in the pain center.

Measurements
Sociodemographic data

Sociodemographic data; sex, age, body-mass-index (BMI),
marital status and level of education were collected

The Tampa Scale of Kinesiophobia

The Tampa Scale of Kinesiophobia (TSK-17) (see Supple-
mentary table 1) [10] consists of 17 items, each rated on a
4-point Likert scale with 1 = “strongly disagree” and
4 =“strongly agree”. Higher scores indicate higher levels of
kinesiophobia. The 13 items TSK (TSK-13) version showed
that reversed items 4, 8, 12 and 16 had week associations
with the total TSK score after factor analysis [16]. The 11
items TSK (TSK-11) showed redundancy for items 9 and 14
after factor analysis [25].

Pain intensity

Pain intensity assessed as worst, average, and least in the
last 24 h using NRS ranging from O (“no pain”) to 10 (“worst
imaginable pain”) [47, 48] were assessed at both time
points.

Pain-related disability

Pain-related disability using the pain disability index (PDI)
[49], developed to measure to which degree chronic pain
interferes with the ability to engage in various life activ-
ities, here used in an abbreviated five question version,
with better internal consistency [50]. Each question is
answered on an 11-point numerical rating scale from 0-10



DE GRUYTER

(0 = “no limitations” and 10 = “high degree of limitations
due to pain”.

Statistics

All data were analyzed using IBM SPSS Statistics (version
25, IBM Corp., Armonk, NY). Potential differences in pain
intensity scores were examined using the Wilcoxon ranks
test.

Test-retest reliability

Mean difference with 95% confidence intervals for
TSK-scores (test and retest) and intraclass correlation co-
efficient (ICC,,) to express the test-retest reliability was
calculated. To minimize risk of recall bias retest was
determined as minimum 7 days after baseline test and
maximum 14 days after to avoid a change in the construct
of interest. Excellent reliability was set to >0.90, good
0.75-0.90, moderate 0.5-0.75, and poor <0.5 [51].

Measurement error

Measurement error was estimated by calculating the
standard error of measurement (SEMagreement) [42], in
which both random and systematic errors are included, by
using the formula: SEM = SD*+/(1 — ICC) where standard
deviation SD = \/(Sstotal/n - 1) [52]: Sstotal is sum of squares
total, n = the total number of tests + retest and ICC is the
calculated ICC,;. SEMagreement Was converted to SDC95%
using the formula: SDC95% = 1.96 x ~/2 x SEM where
SDC95% informs, that it is at an individual level [53, 54].

Results

As illustrated in Figure 1, a total of 213 patients consented
to participate in the study approved by the Danish Data
Protection Agency (18/35221). However, 105 patients failed
to answer the retest altogether or did not have e-Boks,
which resulted in 108 included patients. Eighteen patients
were excluded due to a time interval >14 days between the
two time points, and 13 patients were excluded due to
missing items on the TSK-17, resulting in 77 patients
included in the analyses.

Population characteristics and descriptive data is
shown in Table 1. The average interval between test and
retest was 8.4 + 1.9 days and the pain intensities at the two
time points (6.5 + 1.9 and 6.3 + 1.7; Wilcoxon rank test:
p = 0.56) were comparable, indicating stability over time.
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TSK scores and test-retest reliability

The scores for the three versions of the TSK at time point
one and two are presented in Table 2. The TSK-score at time
point 2 (retest) was higher than at time point 1 (test) across
all three TSK versions, with differences of 1.0 (TSK-17), 0.8
(TSK-13) and 0.6 (TSK-11), respectively. For the TSK-17 and
the TSK-13, the 95% confidence interval of the mean dif-
ference, did not include zero within the interval indicating
a systematic difference between the test and retest scores.
For the TSK-11, the difference between test and retest
indicated no systematic difference reflected in the 95%
confidence interval of the mean difference, where zero did
lie within the interval. As illustrated in Table 2 all three TSK
versions showed good to excellent test-retest reliability
with ICC,;-values between 0.86 and 0.88. No floor or
Ceiling effect were found in any of the questionnaires as the
percentage of maximum or minimum score was 0.00, 1.30
and 1,95 for the TSK-17, TSK-13 and TSK-11 respectively.

Measurement error

As illustrated in Table 2, SEMagreement Was 3.08 (TSK-17),
2.42 (TSK-13) and 2.10 (TSK-11) respectively, and the SDC;,q
was 8.53 (TSK-17), 6.71 (TSK-13) and 5.82 (TSK-11), indi-
cating that on a patient level a change in score of 9 or above
on the TSK-17 with a 95% probability is a true change in the
kinesiophobia score.

Discussion

In all three versions of TSK we found good to excellent test-
retest reliability. However, the mean difference in scores
for test and retest indicated systematic bias for the TSK-17
and TSK-13 versions, but not for TSK-11.

Test-retest reliability

The TSK-17 reliability observed in this study is similar to
two previous studies that examined the test-retest reli-
ability in patients with chronic pain. In 50 patients, Askary-
Ashtiany et al. [55] found an ICC,;-value of 0.80 over a
time interval of 48 h, and in 94 patients, Koho et al. [56]
found an ICC, ;-value of 0.9 over a time interval of 24 h. The
study by Lamé et al. [57] had an average interval between
tests of 52 days, which possibly explains the moderate
ICC-value of 0.72 on TSK-17, and 0.74 on TSK-13 [57]. Our
result on the TSK-11 is in agreement with the results by
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Chronic pain patients consented to
participate in test-retest study of TSK
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(n=213)
Excluded due to:
e No e-boks (n = 6)
e Failed to answer retest (n = 99)
y
n=108
Excluded due to
Test-retest interval > 14 days (n = 18)
A4
n =90

Excluded due to

Missing values in test or retest (n = 13)

A 4

Included patients (n = 77)

Hapidou et al. [58], whom also tested in a population of 18
patients with chronic pain, with a test-retest interval of
5 days. They found an ICC,, value of 0.81 (0.58-0.93). In a
group of 264 elderly patients with chronic pain, Larsson
etal. [59] found an ICC-value of 0.75, but did not specify the
ICC model.

Measurement error

For TSK-17, we found an SEM value of 3.08 in our sample of
77 patients with high-impact chronic pain, which is com-
parable to the SEM of 3.16 found by Woby et al. in a sample
of 111 patients with chronic low back pain [25] and the SEM
of 3.3 found by Ostelo et al. in a sample of 176 patients
with non-specific low back pain with a duration less than

Figure 1: Flowchart of participant inclusion.

4 months [60]. We found an SDC of 8.53 which is also
comparable to the SDC of 9.2 found by Ostelo et al. [60].

For TSK-13, we found an SEM of 2.42. and an SDC of
6.71. To our knowledge SEM and SDC values for the TSK-13
have not previously been reported. Haugen et al. deter-
mined a repeatability according to Bland & Altman’s limit
of agreement of 8 points in a sample of 52 patients with
sciatica due to lumbar disc herniation [35] but did not
report SEM or SDC which limits comparison between the
studies.

For TSK-11, we found an SEM-value of 2.10. Hapidou
et al. reported an SEM-value of 2.41 on the TSK-11 in a small
sample of 18 patients [58], which is similar to our finding.
Two studies in samples of patients with chronic low back
pain reported an SEM of 2.54 and 1.7, respectively [25, 61].
The short interval between test and retest of 48 h [61] may
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Table 1: Population characteristics (n = 77).

Characteristic Measurement Mean (+SD)
or number (%)

Sex Women 51 (66.2%)
Age Years 49.9 (+14.4), 16-78
BMI (n = 74) (Kg/m?) 29.5 (14.7-56.8)
Marital status Married/Co-living 57 (74%)
Single 20 (26%)

Level of education Primary school 11 (14.3%)
Upper secondary school 4 (5.2%)

Vocational education
and training

Short cycle education
Vocational bachelor
education

32 (41.6%)

4 (5.2%)
15 (19.5%)

Master’s program 3 (3.9%)
Others 7 (9.1%)
Disability due to  PDI 37 (0-50)
pain
Average pain NRSayg (test) (n =77) 7 (0-10)
NRSayg (re-test) (n = 76) 6 (0-10)
Minimum pain NRSin (test) (n = 77) 5(0-10)
NRSmin (re-test) (n = 76) 5(0-10)
Maximum pain NRSax (test) (n = 76) 8 (0-10)
NRSax (re-test) (n = 76) 8 (0-10)

Pain duration Days: Median 2,375 (221-14,277)

(min-max)

Data is described with mean (+SD) for normally distributed data and
median (min-max) for non-normally distributed data. BMI, body mass
index; PDI, pain disability index; NRS, numeric rating scale; NRS,g,

average pain within the latest 24 h; NRS,,;,, minimum pain the latest
24 h; NRShax, maximum pain the latest 24 h.

not have limited recall bias leading to a higher ICC and
thereby low SEM and SDC values.

Limitations

In total, 105 patients did not fill out the questionnaire a
second time and were not included in the study. Maybe it is
that they consented to participation, but the burden of
filling out the routine clinical data was too much, so they
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Table 3: Mean (+SD or %) and 95% Cl for age, gender, pain in-
tensity, pain duration and TSK baseline score for included and
excluded patients.

Variable Included, n =77 Excluded?, n = 31
Age in years — mean (+SD)  49.9 (14.4) 57.3 (12.6)
[95%Cl] [46.6; 53.2] [52.7; 61.9]

Females — n (%) 51 (66.2%) 22 (71.0%)

Pain at BL — NRS mean (+SD)

[95%Cl]
NRS,.g 6.5 (1.9) [6.0; 6.9] 6.9 (1.9) [6.2; 7.6]
NRSin 5.0 (2.4) [4.4; 5.5] 5.1(2.2) [4.3;5.9]
NRSax 7.7 (1.7)[7.3; 7.9 (1.7) [7.3; 8.6]
8.1]°
Pain duration(days) — mean 3884 (3959) 5906 (4117)
(£SD)[95%Cl] [2985; 4782] [4368; 7444]°
TSK BL score — mean (+SD)  40.1 (8.5) [38.1; 38.1(8.2) [34.3;
[95%Cl] 42.1] 41.9]°

SD, Standard deviation; 95%Cl, 95% confidence interval; BL, baseline;
NRS, numeric rating scale; NRS,,g, average pain within the last 24 h;
NRSin, minimum pain the latest 24 h; NRS,,.x, maximum pain the
lastest 24 h; TSK, Tampa scale of kinesiophobia.?18 respondents had
more than 14 days between their baseline and re-test answer.
Additional 13 had missing TSK data at either baseline or at re-test. Only
two persons had missing items of the group that were excluded due to
retest >14 days, one in the test, the other in the retest.’Data missing
from 1 person on NRS,., from included group.‘Data missing from 1
person in the excluded group.®Full TSK score at baseline for only 20
persons in the excluded group due to missing data.

ignored the follow-up questionnaire. Of the eligible 108
patients, 77 patients answered in the given time frame of 7—
14 days with-out any missing items, which leaves the
sample smaller than the recommended 100 [43, 62, 63]. The
excluded patients are slightly older, have a longer history
with pain but have similar pain ratings to those included as
illustrated in Table 3.

The specialized population of patients with high
impact chronic pain selected from a pain clinic limits
generalizability. Despite this we choose to investigate the
reliability of this instrument as it has already been imple-
mented into clinical practice in this population and setting
and is part of the PainData registry.

Table 2: Mean (+SD), absolute test-retest difference, ICC; 1, SEMagreement and SDC for TSK-17, TSK-13, and TSK-11.

Day 1 Day 2 Difference 1CC;,1 (95%CI) SEM,¢, SDCing

Mean + SD (95%Cl) Mean + SD (95%Cl) mean + SD (95%Cl)
TSK-17 40.1 + 8.5 (38.2-42.1) 41.2 + 8.1 (39.3-43.0) -1.0 + 4.3 (-2.0 - -0.4) 0.86 (0.79-0.91) 3.08 8.53
TSK-13 31.8 +7.3(30.1-33.4) 32.5 + 6.8 (31.0-34.1) -0.8+3.4(-1.6 - -0.3) 0.88 (0.82-0.92) 2.42 6.71
TSK-11 27.6 £ 6.2 (26.2-29.0) 28.2 + 5.6 (26.9-29.5) -0.6+2.9(-1.3-0.1) 0.87 (0.81-0.92) 2.10 5.82

TSK, Tampa scale of kinesiophobia; SD, standard deviation; 95% Cl, confidence interval 95%; ICC5 ,, intra class correlation — two-way random
effects, total agreement; SEM,g,, SEM,greement Standard error of measurement with total agreement; SDC;,q4, smallest detectable

change = SDC95%.
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Similar to previous studies [33, 59], we chose to
exclude patients with missing items, which could
affect results. A total of 13 (14.4%) patients were excluded
due to missing items, which is close to the limit
of maximum 15% recommended by Devet et al. [64]. It
corresponds to the results of Larsson et al. [59] (14.2%) but
is lower than Lundberg et al. [33] (18.5%) and Koho et al.
[56] (29,9%).

Implications

After treatment it is important to know if the TSK can
identify a change in kinesiophobia. SDC informs if the
change is over and above measurement error and is in the
same unit as the questionnaire.

Previous studies have recommended TSK-11 when
assessing the degree of kinesiophobia in patients with
chronic pain, since it has been found valid and reliable
[23, 25, 59]. The shorter version is less time consuming for
both patient and health care professional. We found only
small differences in ICC, ;-values on the three versions, but
the confidence interval for the difference between day 1
and day 2 differs in TSK-11 from the other versions by sur-
passing 0, indicating that the TSK-11 may be more suitable
in a population of patients with high-impact chronic pain
and reduces the questionnaire burden on patients.
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