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Abstract

Background  Although the Tampa Scale for Kinesiophobia
(TSK) is useful for measuring fear of movement in patients
with musculoskeletal pain, no psychometrically validated
Japanese version is available. We evaluated the reliability
and validity of the Japanese version of the TSK-J (original
17-item version and shorter 11-item version).

Methods The data subset used in this psychometric test-
ing was derived from a survey previously conducted to
collect information on musculoskeletal pain due to motor
vehicle accident. For reliability, internal consistency was
assessed via Cronbach’s alpha coefficient. For concurrent
validity, Pearson correlation coefficients of the TSK-J with
the pain catastrophizing scale (PCS), euroqol 5 dimension
(EQ-5D), and numerical rating scales (NRSs) for pain in
the neck and back were calculated. For known-group valid-
ity, the relationship between variables (e.g., depression,
somatic symptoms, treatment period) and the TSK-J score
was examined.

Results Data from 956 persons who had suffered from
a motor vehicle accident were used in this analysis. For
reliability, internal consistency was demonstrated, with
Cronbach’s alpha statistics of 0.850 (TSK-J17) and 0.919
(TSK-J11). For concurrent validity, significantly strong

< Norimasa Kikuchi
norimasa_kikuchi @jp-css.com

' Clinical Study Support, Inc, Daiei Bldg, 2F 1-11-20 Nishiki,
Naka-ku, Nagoya 460-0858, Japan

Department of Public Health, Aichi Medical University
School of Medicine, Nagakute, Japan

Department of Medical Research and Management

for Musculoskeletal Pain, 22nd Century Medical

and Research Center, Faculty of Medicine, The University
of Tokyo, Tokyo, Japan

correlations were demonstrated between the TSK-J ver-
sions and PCS total score and subscales (r = 0.602-0.680).
For known-group validity, as hypothesized, significantly
higher TSK-J scores were observed in persons with depres-
sive mood, somatic symptoms, and longer treatment period.
Conclusions The present analysis showed that the Japa-
nese versions of the TSK-J17 and TSK-J11 were psycho-
metrically reliable and valid for detecting fear of movement
in the Japanese population suffering from neck to back pain
due to a motor vehicle accident.

Introduction

A high level of musculoskeletal pain may evoke the percep-
tion of fear of future pain. People may avoid movements or
physical activities due to exaggerated fears that pain will
result in additional functional restriction [1]. Avoidance of
physical activities based on fear of movement (Kinesiopho-
bia) leads to further avoidance [2]. Furthermore, avoidance
of pain-inducing activities can result in a reduction of mus-
cle strength and flexibility, which may partly contribute to a
delay in recovery. This repeating cycle of fear of movement
and avoidance behaviors may perpetuate the chronicity of
the condition, resulting in disability. The contributing role
of fear avoidance beliefs in the development of long-term
disability has been widely recognized [3], and a low level
of fear avoidance was reported to be the most useful item
for predicting an earlier recovery in patients with acute
low back pain [4]. Catastrophizing and somatic symptoms
are additional major factors associated with chronicity in
patients with whiplash injury [5].

The Tampa Scale of Kinesiophobia (TSK), a 17-item
self-reported measure originally developed to discriminate
between non-excessive fear and phobia among patients
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with chronic musculoskeletal pain (Miller RP, Kori SH,
Todd DD. The Tampa Scale. Unpublished report 1991),
is widely used to assess pain-related fear of movement or
re-injury in patients with musculoskeletal complaints. The
TSK employs a 4-point Likert scale, with scoring options
ranging from 1 (strongly disagree) to 4 (strongly agree). A
total score is calculated following inversion of the individ-
ual scores of items 4, 8, 12, and 16. The total score of the
original 17-item version ranges between 17 and 68, with a
higher score indicating a higher degree of Kinesiophobia.
The TSK was developed in English, and has thus far been
translated into various languages. The psychometric prop-
erties of both the original English version and other lan-
guage versions have been assessed in several patient popu-
lations, including patients with chronic musculoskeletal
pain [6], low back pain (LBP) [7, 8], whiplash injury pain
[9], shoulder pain [10], temporomandibular disorder [11],
sciatica [12], and fibromyalgia [13]. Based on the results of
exploratory or confirmatory factor analysis in these studies,
several factor-structured models with a different number of
items (e.g., 17, 13, 12, or 11) have been proposed. Among
these versions, an 11-item version that excluded the six
psychometrically poor items (4, 8, 9, 12, 14, and 16) is the
most widely-used short version. This 11-item version was
reported to possess psychometric properties that are simi-
lar to the original TSK, and offers the advantage of brevity
[14].

In previous work, Matsudaira et al. translated the origi-
nal English version into Japanese and linguistically vali-
dated it, with the aim of introducing the TSK in Japan [15].
In this study, we evaluated the reliability and validity of the
Japanese version of the TSK [both the 17-item original ver-
sion (TSK-J17) and the 11-item shorter version (TSK-J11)]
in people with spinal pain due to a motor vehicle accident,
including neck pain as a whiplash-associated disorder and
LBP.

Methods
Study population

To assess the psychometric properties of the TSK-J, we
used a data subset derived from an online survey we had
previously conducted in 2012 to collect information on
musculoskeletal disorders related to a motor vehicle acci-
dent among the general Japanese population. Potential
participants were recruited through an Internet panel pro-
vided by an Internet research company, including approx-
imately 1.8 million individuals aged from 20 to 79 years
as research volunteers. The company’s volunteers were
consistent with the general Japanese population, and
were stratified by sex and age. From these volunteers,
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1,063,083 individuals were randomly selected, contacted
by e-mail, and invited to complete an online questionnaire
regarding a motor vehicle accident experienced in the
past 12 months (first survey). Among these individuals,
227,853 were considered effective users, as the research
company was unable to exclude non-users from invita-
tions for technical reasons. The first survey was closed
when the number of participants reached 127,956 [mean
(SD) age 47.7 (10.8), male 63.6 %]. For this reason, the
response rate was not relevant to this survey. Of these,
1,639 (1.3 %) individuals who responded that they had
suffered from whiplash injury and/or LBP due to a motor
vehicle accident in the past 12 months were screened and
again invited to complete the online questionnaire (second
survey), in order to investigate the impact of the motor
vehicle accident on the physical and psychosocial aspects
of their lives. Responses from 974 individuals (response
rate 59.4 %) were obtained. After excluding data from 18
individuals due to inconsistent responses, data from 956
individuals was included into the analysis. Note that par-
ticipants received points for online shopping as an incen-
tive for participating in the survey. Double registration
was prevented by checking e-mail address duplication and
by blocking access to the questionnaire once a responder
had completed the survey.

The TSK-J was translated and linguistically validated,
according to the general cross-cultural adaptation process:
(1) forward-translation (English to Japanese), (2) back-
translation (Japanese to English), and 3) cognitive debrief-
ing. Cognitive debriefing interviews of 6 Japanese adult
respondents (three male, three female) were conducted to
assess their comprehension of the questions and response
scales.

This survey was approved by the medical/ethics review
board of the Japan Labor Health and Welfare Organiza-
tion. Personally identifiable information, including name,
phone number, and permanent address, were not collected.
Due to the nature of this study (an online survey), no writ-
ten informed consent was obtained; however, receiving
an answered questionnaire was considered evidence of
consent.

Measures
Whiplash injury and LBP

Whiplash neck injury (cervical sprain and traumatic cervi-
cal syndrome) was defined as an injury in the neck, upper
back, and shoulder area due to a motor vehicle accident.
LBP was defined as pain localized between the costal mar-
gin and the inferior gluteal folds that persisted for more
than a day at any time, based on the consensus approach
for back pain definition proposed by Dionne et al. [16].
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Table 1 Items in the Tampa Scales for Kinesiophobia

Item and description

I am afraid that I might injure myself if I exercise

1

2 If I were to try to overcome it, my pain would increase

3 My body is telling me I have something dangerously wrong

4 My pain would probably be relieved if I were to exercise

5 People are not taking my medical condition seriously enough

6 My accident has put my body at risk for the rest of my life

7 Pain always means I have injured my body

8 Just because something aggravates my pain does not mean it is dangerous

9 I am afraid that I might injure myself accidentally

10 Simply being careful that I do not make any unnecessary movements is the safest thing I can do to prevent my pain from worsening
11 I would not have this much pain if there were not something potentially dangerous going on in my body
12 Although my condition is painful, I would be better off if I were physically active

13 Pain lets me know when to stop exercising so that I do not injure myself

14 It is really not safe for a person with a condition like mine to be physically active

15 I can not do all the things normal people do because it is too easy for me to get injured

16 Even though something is causing me a lot of pain, I do not think it is actually dangerous

17 No one should have to exercise when he/she is in pain

Items 1,2, 3,5,6,7,10, 11, 13, 15, and 17 are TSK-11 items

Response choices: 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree

Pain associated only with menstrual periods, pregnancy, or
during the course of a feverish illness was excluded. A dia-
gram of affected areas by a whiplash injury and LBP was
provided within the questionnaire.

The degree of the experienced pain associated with the
whiplash injury or LBP was assessed using an 11-point
numerical rating scale (NRS). Scores ranged from 0 (no
pain) to 10 (worst pain imaginable), with a higher score
indicating greater pain.

Catastrophizing

Pain catastrophizing, which is a maladaptive perception of
pain, is an important predictor of future disability. Catastro-
phizing was assessed by the Japanese version of the pain
catastrophizing scale (PCS) [17], a 13-item scale used to
measure negative attitudes toward pain, involving rumina-
tion, helplessness, and magnification. The reliability and
validity of the Japanese version were previously confirmed
[17]. The total PCS score ranges from O (no catastrophiz-
ing) to 52 (severe catastrophizing).

Depressive mood
The presence of depressive mood was assessed using the

mental health (MH) domain of the short-form health survey
with 36 questions (SF-36) [18].

Somatic symptoms

Somatization was assessed using a subset of items from
the brief symptom inventory (BSI). The Japanese version
of the BSI-somatization scale was linguistically validated
[19]. Seven somatic symptoms (faintness or dizziness,
pains in the heart or chest, nausea or upset stomach, breath-
ing difficulty, numbness or tingling in parts of the body,
feeling weak in parts of the body, and hot or cold spells)
were assessed on a 5-point scale (0, not at all; 1, a little bit;
2, moderate; 3, quite a bit; and 4, extreme).

General health status

The euroqol 5 dimension (EQ-5D) [20], which is a generic
measure of health status that provides a simple descriptive
profile and a single index value, was included in the ques-
tionnaire. The EQ-5D is a universally used tool to describe
respondent’s perception of his/her own health status. The
index score derived from conversion of all responses ranges
from —0.11 to 1.00, with a score of 1 denoting “perfect
health” and a score of 0 denoting “death”.

Data analysis

Demographic and clinical characteristics of the participants
were summarized with descriptive statistics. Psychometric

@ Springer



988

N. Kikuchi et al.

properties were assessed with respect to both versions:
TSK-J17 and TSK-J11 (Table 1). With regard to internal
consistency, the homogeneity of the items in the TSK-J
versions was evaluated using Cronbach’s alpha statistics.
A Cronbach’s alpha coefficient of 0.7 or higher is required
to claim that the TSK-J versions are internally consistent
[21]. Concurrent validity was evaluated using the Pear-
son correlation coefficient with the PCS, EQ-5D, and pain
NRS. Note that the Pearson correlation coefficient was
used because the TSK employed a 4-point (1-4) Likert
scale, under the assumption of an equally spaced distance
between response choices. According to the criterion for
correlation strength in the psychometric validation pro-
posed by Cohen, the correlation coefficient was judged
as follows: 0.1, weak correlation; 0.3, medium correla-
tion; and 0.5, strong correlation [22]. For the known-group
validity, relationships between selected variables and the
subscale scores were examined using the 7 test or one-
way analysis of variance (ANOVA). If one-way ANOVA
showed there was a significant difference between groups,
all pairwise comparisons between groups were conducted.
Multiplicity of statistical tests was adjusted by the Tukey—
Kramer method. We hypothesized that persons who met
the following attributes would obtain higher TSK-J scores:
(1) individuals with depressive mood, (2) individuals with
more somatic symptoms, and (3) individuals with longer
treatment periods. If an individual obtained a score of 52
or lower on the SF-36 Mental Health scale, he/she was
considered to exhibit a “depressive mood” (score range
0-100, with lower scores indicating more psychological
distress) [23]. With regard to somatic symptoms, if an indi-
vidual answered ‘moderate’, ‘quite a bit’, or ‘extremely’
on a selected item of the BSI-somatization subscale, he/
she was considered to have the somatic symptom described
in the item. The number of somatic symptoms was divided
into three categories: no symptom, one symptom, and
two or more symptoms. The treatment period was divided
into three categories: 3 months or less, 3—-6 months, and
6 months or longer.

All statistical tests were two-tailed, and the level of sig-
nificance was set at 0.05. Statistical calculations were per-
formed using SAS version 9.3 (SAS Institute, Cary, NC,
USA).

Results

Characteristics of participants

Data from a total of 956 Japanese individuals who experi-
enced a motor vehicle accident and an accompanying sub-

sequent whiplash injury and/or LBP in the past 12 months
were included in this analysis. The characteristics of the
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Table 2 Characteristics of the participants in the psychometric
testing of the Japanese version of Tampa scale for Kinesiophobia
(N =956)

Characteristics n (%) Mean (SD)
Sex (n, %)

Male 679 (71.0 %)

Female 277 (29.0 %)
Age, years 45.4 (10.4)
BMI (kg/m?)

Male 23.8 (3.6)

Female 21.3(3.4)
Residual symptoms

Yes 436 (45.6 %)

No 520 (54.4 %)
Duration to recovery (n = 436)

Less than 4 weeks 230 (52.8 %)

4-12 weeks 115 (26.4 %)

12-24 weeks 65 (14.9 %)

24 weeks or longer 25 (6.0 %)
Work missed (n, %)

None 321 (33.6 %)

Less than 1 week 401 (40.9 %)

1-4 weeks 118 (12.4 %)

4-12 weeks 65 (6.8 %)

12 weeks or longer 51 (5.3 %)
TSK-J17 41.1(7.7)
TSK-J11 23.2 (6.6)
PCS total score 24.0 (11.8)

Rumination 11.4 (4.9)

Helplessness 7.4 (5.0)

Magnification 5.2 (3.0)
EQ-5D 0.82 (0.18)
MH subscale score of SF-36 56.9 (19.7)

Scores of 52 or lower 420 (43.9 %)
NRS for whiplash neck injury pain 6.1 (2.5)
NRS for LBP 4.8(2.9)

TSK Tampa Scales for Kinesiophobia (score range 17-68 for the
TSK-17 and 11-44 for the TSK-11, a higher score indicates stronger
fear avoidance beliefs or behaviors), PCS Pain Catastrophizing scale
(score range 0-52, a higher score indicates stronger catastrophizing),
EQ-5D Euroqol 5 Dimension (score range —0.11 to 1.0 on a scale
where 0.0 = death and 1.0 = perfect health), MH Mental Health
(score range: 0-100, a lower score indicates more psychological dis-
tress), SF-36 Short-Form Health Survey with 36 questions, LBP Low
back pain, NRS Numerical rating scale (score range 0-10, a higher
score indicates greater pain)

Values are n (%) or mean (SD)

participants are shown in Table 2. The mean (SD) age was
45.4 (10.4) years; 71.0 % were male. The mean scores
obtained on the TSK-J17 and the TSK-J11 were 41.1 (7.7)
and 23.2 (6.6), respectively. Neither floor nor ceiling effect
was observed. The mean total score for the PCS was 24.0
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Table 3 Pearson’s correlation coefficients between the Tampa Scale for Kinesiophobia and other related variables

PCS NRS for whiplash injury pain NRS for LBP
Total score Rumination Helplessness Magnification EQ-5D
TSK-J17 0.674 0.616 0.607 0.613 —0.583 0.380 0.393
TSK-J11 0.680 0.635 0.602 0.610 —0.570 0.394 0.401

All correlation coefficients are p < 0.0001

PCS Pain Catastrophizing Scale, EQ-5D Euroqol 5 Dimension, NRS Numerical rating scale, LBP Low back pain

(11.8). The mean score for the MH domain of the SF-36
was 56.9 (19.7), and scores of 52 or lower were observed
in 43.9 % (n = 420) of individuals. The mean EQ-5D score
was 0.82 (0.18). The mean NRSs for whiplash injury and
LBP were 6.1 (2.5) and 4.8 (2.9), respectively. Absence
of work or housework due to whiplash injury or LBP was
observed in 66.4 % (n = 635) of individuals. Of these,
36.9 % (n = 234) had to miss work more than once per
week.

Reliability

Cronbach’s alpha coefficient was 0.850 for the TSK-J17
and 0.919 for the TSK-J11, indicating sufficient internal
consistency.

Concurrent validity

The correlations of the TSK-J versions with the PCS,
EQ-5D, and whiplash and LBP NRSs were calculated to
examine concurrent validity. Both the TSK-J17 and TSK-
J11 correlated strongly with the PCS total score, rumina-
tion, helplessness, and magnification subscales (r = 0.674,
0.616, 0.607, and 0.613 for the TSK-J17, respectively;
r = 0.680, 0.635, 0.602, and 0.610 for the TSK-J11, respec-
tively; P < 0.0001, for all) (Table 3).

Both the TSK-J17 and TSK-J11 negatively correlated
moderately with the EQ-5D (r = —0.583 and —0.570,
respectively; p < 0.0001). Both the TSK-J17 and TSK-
J11 correlated moderately with the NRS for whiplash
injury pain (r = 0.380 and 0.394, respectively; p < 0.0001)
and NRS for LBP (r = 0.393 and 0.401, respectively;
p <0.0001).

Known-group validity

The relationship between variables that may affect the
TSK-J score was examined. As hypothesized, significantly
higher TSK-J scores were observed in persons with depres-
sive mood, more somatic symptom(s), and longer treatment
periods (Fig. 1). for depressive mood, the TSK-J17 score
was 38.3 (6.7) for the less depressive group and 44.7 (6.5)
for the more depressive group (p < 0.0001). The TSK-J11

score was 21.0 (6.0) for the less depressive group and 26.0
(6.2) for the more depressive group (p < 0.0001).

With respect to the number of somatic symptoms, per-
sons who had more somatic symptoms had significantly
higher TSK-J scores. The TSK-J17 scores in persons with
no somatic symptom, one somatic symptom, and two
or more somatic symptoms were 35.3 (6.1), 38.7 (6.0),
and 43.7 (7.3), respectively, with significant differences
between groups (p < 0.0001 for all). The corresponding
TSK-J11 scores were 18.0 (5.8), 21.3 (5.2), and 25.4 (5.8),
respectively, with significant differences between groups
(» <0.0001 for all).

Individuals with a longer treatment period had signifi-
cantly higher TSK-J scores. The TSK-J17 scores in persons
with treatment periods shorter than 3 months, 3—-6 months,
and 6 months or longer were 37.6, 41.7, and 46.0, respec-
tively. The corresponding TSK-J11 scores were 20.3, 23.8,
and 26.9, respectively, with significant differences between
groups (p < 0.0001 for all).

Discussion

Matsudaira et al. proposed a linguistically-validated Japa-
nese version of the TSK [15], the linguistic validity of
which was established by ensuring the conceptual equiva-
lence between the original and its translation by following
a standardized method for developing a translated question-
naire [24]. In the present study, we assessed its psycho-
metric properties with regard to 956 Japanese individuals
who had whiplash injury pain or LBP due to a motor vehi-
cle accident. Based on the results for internal consistency,
concurrent validity, and known-group validity, the Japanese
version of the TSK-J17 and TSK-J11 is considered to be
reliable and valid as a measure for assessing fear of move-
ment for (re)injury.

As an index to assess reliability, a highly sufficient inter-
nal consistency, with a Cronbach’s alpha statistic of 0.850
for the TSK-J17 and 0.919 for the TSK-J11, was demon-
strated. Although a direct comparison is not appropriate
due to the different characteristics of the adopted study
populations, the Cronbach’s alpha coefficients obtained
in this study are higher, relative to results obtained from
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TSK-J

oo TSK-J score by degree of depressive mood

60 -

50 A

30 A

20 A

TSK-J17

ONot depressive (n=536)
mDepressive (n=420)
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03 months or less (n=333)
O3 to 6 months (n=440)
W6 months or longer (n=183)

Fig.1 Known-group validity: Tampa scale for Kinesiophobia scores
and associated variables. p values were calculated by ¢ test for depres-
sive mood, and the Turkey—Kramer method was used to evaluate the

the psychometric testing of other language versions of the
TSK-17 or -11, including the Persian (TSK-17; o« = 0.77—
0.78 in acute chronic pain) [25], Chinese (TSK-17;
o = 0.67 in chronic pain) [26], Brazilian/Portuguese (TSK-
17; o = 0.82 in acute/subacute and chronic LBP) [27], Ger-
man (TSK-11; « = 0.73 in LBP) [12], Swedish (TSK-11;
o = 0.74-0.87 in chronic pain) [28], and Dutch (TSK-11;
o = 0.68-0.80 in acute and chronic LBP) [8] versions.
Reasons remain unknown about the higher Cronbach’s
alpha coefficients obtained in this study; however, as the
Cronbach’s alpha is an indicator of the internal consistency
of items, the results may indicate that the Japanese version
was translated more successfully compared to other lan-
guage versions. As another result to be noted, the TSK-J11
had higher alpha statistic than the TSK-J17 in this study.
In general, a superior Cronbach’s alpha statistic is obtained
with inclusion of an increasing number of questions in the
questionnaire. In this respect, the TSK-J11 presented not
only the advantage of shorter length, but also that of higher
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ONo somatic symptom (n=230)
O One somatic symptom (n=109)
WAt least two somatic symptoms (n=617)

number of somatic symptoms and treatment period. 7SK Tampa Scale
for Kinesiophobia

internal consistency, which describes the extent to which
all of the items in the test measure the same concept or con-
struct, and hence is connected to the level of inter-related-
ness of the items in the test.

Compared with previous studies [25, 29], both the TSK-
J17 and TSK-J11 scores showed a stronger positive asso-
ciation with PCS, with a Pearson correlation coefficient
above 0.6 for the PCS total and domain scores. There were
also moderate associations with pain NRS in the affected
area (0.380-0.401). The results were similar in TSK-J17
and TSK-J11. The obtained result of higher correlations
with PCS, compared to NRSs may reflect that an indi-
vidual’s psychological perception toward pain, rather than
degree of pain itself, may contribute to the development
of a fear avoidance belief. For known-group validity, as
hypothesized, relevance was exhibited between the TSK-J
score and the variables that might affect the scores, includ-
ing the presence of depressive mood, presence of somatic
symptom(s), and duration of the treatment period. It should
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be noted that these results do not necessarily imply a
causal relationship between fear avoidance belief and the
variables.

Fear avoidance behavior was reported to be an impor-
tant risk factor for chronicity of pain and subsequent dis-
ability. In recent guidelines for the management of non-
specific acute LBP, continuing normal daily activities is
recommended and bed rest is discouraged [30]. To help
reduce pain-related fear, it is important not to focus on
imaging findings that could lead to the development of
fear avoidance behavior in patients, but to instruct them
that pain is a common condition and is self-manageable,
along with gradual exposure to activities. For this rea-
son, detecting patient fear avoidance beliefs and encour-
aging them to change their beliefs and behaviors is of
vital importance in the management of musculoskeletal
pain, to achieve a better outcome. The TSK-J enables cli-
nicians to detect a patient’s fear avoidance beliefs, and
helps to establish an effective management program to
prevent chronic pain on an individual basis. In this study,
the results of concurrent validity and known-group valid-
ity were similar for the TSK-J17 and TSK-J11; however,
Cronbach’s alpha coefficient was higher for the TSK-J11.
This result may partly support the sufficiency of using
the TSK-J11, in place of the TSK-J17. Moreover, due
to its fewer number of questions, the TSK-J11 is more
convenient for use in clinical settings, enabling shorter
response times and a lower psychological burden on the
patients.

There are several study limitations that should be noted.
Our results were obtained in individuals who suffered from
a motor vehicle accident; accordingly, findings may not be
generalizable to other populations. For instance, suffer-
ing from a motor vehicle accident may have had a strong
psychological impact on the painful experience of these
individuals, possibly enhancing the development of fear
avoidance beliefs. In addition, the use of an Internet panel
to recruit participants could have contributed to a selection
bias, although the large sample size collected, throughout
the nation is a major strength of this study. Our strategy of
using the Internet may invite criticism regarding the repre-
sentativeness of the sample; however, taking into account
both cost and feasibility, we decided to recruit participants
via the Internet. As another limitation, it should be noted
that factor structure was not analyzed in this study. The
original TSK-J17 and the TSK-J11 are frequently used
versions; however, we are concerned that different fac-
tor solutions were proposed in different language versions
and differently targeted populations, potentially making it
difficult to compare international data derived from differ-
ent translated versions. In addition, test-retest reliability
over certain time intervals remains unknown. Responsive-
ness cannot be assessed in the present study due to the

cross-sectional nature of the data. Accordingly, future stud-
ies are necessary to address these issues.

In conclusion, the present psychometric analyses dem-
onstrated that the Japanese version of the TSK is psycho-
metrically reliable and valid as a measure of fear for move-
ment in a Japanese population who had whiplash injury
pain and/or LBP due to a motor vehicle accident. As the
TSK-J11, a shorter version of the TSK-J17, showed bet-
ter internal reliability and similar construction and known-
group validity compared to the 17-item version, it may be
more useful in routine clinical care, given a limited time for
assessment.
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