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~—ABSTRACT

Objectives: The Tampa Scale of Kinesiophobia (TSK) evaluates pain associated fear, which is considered an
important factor in the cognitive assessment of musculoskeletal pain according to the biopsychosocial model.
The aim of this study was to validate the Greek version of the TSK (TSK-GR) in a population suffering from
chronic low back pain.

Methods: Following Institutional Review Board’s approval (ref.: 6/16-2-2018), 70 consecutive patients
with low back pain, lasting more than three months, completed the TSK-GR together with the Greek versions
of the Hospital Anxiety & Depression Scale (HADs-GR), Fear Avoidance Beliefs Questionnaire (FABQ-GR),
Pain Locus of Control (PLC-GR) and visual analogue scale for pain (VAS). A subgroup of 20 patients
completed the TSK-GR (48 hours) twice (test-retest reliability). Construct validity was evaluated through
the a priori hypothesis of correlation with the FABQ-GR, HADs-GR and VAS, while discriminant construct
validity through the lack of correlation with the PLC-GR. The Cronbach’s alpha (a), the Pearson’s correlation
coefficient (r) and the Intraclass Correlation Coefficient (ICC) statistics were used for analyses.

Results: Internal consistency and test-retest reliability were satisfactory (Cronbach’s a=0.74 and
ICC=0.78). The construct validity of the TSK-GR was shown through its association with both FABQ
subscales (FABQ-work: r=0.48, p<0.001, and FABQ-physical: r=0.51, p<0.001), with both HADs subscales
(HADs-depression: r=0.45, p<0.001, and HADs-anxiety: r=0.34, p<0.005) and with the VAS (r=0.62,
p<0.001). Discriminant construct validity was shown through the lack of association between TSK-GR and
Kthe PLC-GR. )
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Conclusions: This study provided evidence for the validity and reliability of the Greek version of TSK in

patients with chronic low back pain.

Keywords: kinesiophobia, fear of pain, spinal pain, fear of injury, fear-avoidance.

INTRODUCTION

inesiophobia is the unreasonable ac-

tivity or (re)injury fear as a result of

perceived risk of pain (1). Patients

with kinesiophobia are reluctant to

initiate and/or engage in physical ac-
tivities, leading to pain persistence and later on
disability (1).

Patients’ previous experiences of pain are of
utmost importance for the development of this
fear, while kinesiophobia may last for a pro-
longed period of time, after the injury has com-
pletely been restored (1-3). The cycle of the Fear
Avoidance model, by Vlaeyen and Linton, de-
scribes the cyclical nature of prolonged avoi-
dance of activities that is associated with in-
creased functional impairment and disability,
caused by kinesiophobia (4).

Hence, treating psychosocial factors such as
kinesiophobia may be of great importance in ef-
fectively recuperating from various painful mus-
culoskeletal diseases such as low back pain,
postoperative pain from joint reconstruction sur-
gery, anterior cruciate ligament injuries, extremi-
ties injuries and osteoarthritis (5, 6).

Low back pain is associated with physical
limitation in every-day life and sports. Cognitive,
emotional, environmental and social factors may
drastically affect patients’ inclination to question
the pain they experience and, thus, may lead to
disability (7). Hence, a biopsychosocial approach
may lead to thorough understanding of lasting
pain and its effect on patients’ functional capa-
city.

In order to offer chronic low-back patients,
multidisciplinary interventions, encouraging fas-
ter successful recovery, it is essential to detect
kinesiophobia among this population.

The Tampa Scale for Kinesiophobia (TSK) is
one of the most widely performed scores, evalu-
ating kinesiophobia in patients suffering various
pain types (1-3). The translation of TSK in many
languages has already been performed, while
the reliability and validity of the scale has been
well demonstrated in different populations (3, 6).

Nevertheless, the TSK has not yet been transla-
ted in Greek.

The aim of the present study was to adopt the
TSK into the Greek language (TSK-GR) and to as-
sess its validity and reliability regarding patients
suffering low-back pain. O

METHODS

ranslation of the TSK

The adaptation of TSK into Greek followed
the international guidelines, including the trans-
lation, synthesis, back-translation and expert
committee review phases (8). The questionnaire
was translated into Greek by a working group
comprised of two psychologists, two physiothe-
rapists, an occupational therapist and an ortho-
peadic surgeon, and it was back translated into
English by another health psychologist and a pro-
fessional translator. A couple of problematic
terms were culturally adapted and, after consen-
sus by the translation team, the provisional final
version was developed. The provisional version
of the questionnaire was field-tested with the
completion from a subgroup of the study popu-
lation (n=10), to evaluate the distribution of res-
ponses for a high proportion of missing items or
single responses. Subjects were also interviewed
to elaborate on the meaning of each item of the
TSK- GR and their response. The results of this
initial field-testing showed that the adapted ver-
sion was still retaining its equivalence in an ap-
plied situation (Appendix).

Study design

A total of 70 consecutive patients (aged
18-75 years old) suffering from chronic low back
pain (for more than three months) during an
18-month period, who were undergoing physio-
therapy in two private Physiotherapy clinics
(PhysioPain Group®) in Athens, Greece, and the
University Pain Clinic (Aretaieion hospital),
Greece, was prospectively enrolled in this study.
Patients older than 75 or younger than 18 years
and those with malignancy, infections or acute
trauma were excluded from the study. Further-
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more, patients having undergone spinal surgery
and those suffering from low back pain due to
pregnancy, as well as patients with sciatica an/or
neurological symptomatology were also exclu-
ded.

Demographics, including age, gender and oc-
cupation, were all recorded. The Visual Ana-
logue Scale (VAS) to evaluate the average inten-
sity of pain, during the previous week, was used.

All patients completed the TSK-GR, a 17-item
checklist with a four-point Likert scale. The score
ranges between 17 and 68, with scores of 37 or
less indicative of low fear of movement and
those higher than 37 suggestive of high fear of
movement (9).

Furthermore, patients completed the Greek
version of the Hospital Anxiety and Depression
Scale (HADs) (HAD-GR) (10) (a 14-item ques-
tionnaire assessing levels of anxiety and depres-
sion) and the Greek version of the Fear-Avoi-
dance Beliefs Questionnaire (FABQ-GR) (11) (a
16-item questionnaire measuring fear-avoid-
ance). Finally, all patients completed the Greek
version of the Pain Locus of Control question-
naire (PLC-GCR), a 20-item questionnaire exa-
mining the perception of patients that their pain
may be successfully controlled by themselves or
externally (12).

Participants completed the questionnaires in
a random order in order to avoid bias (e.g., fa-
vouring of the first questionnaire). A standar-
dized text was used for explanation of the ques-
tionnaires’ requirements. At that point, any
queries from the study population were re-
sponded.

It is of note that a subgroup of randomly se-
lected patients (N=20) completed the TSK-GR
for a second time after 48 hours (t2).

Internal consistency of the TSK-GR was as-
sessed with the Cronbach's alpha statistic (a).
Longitudinal reliability (test-retest) was evaluated
with the Intraclass Correlation Coefficient (ICC)
for the TSK-GR scores taken with 48 hours dif-
ference (t1 and t2). Criterion-related validity was
evaluated by the degree of association between
the TSK-GR, the FABQ-GR and the VAS. The
psychometric properties of the TSK-GR were fur-
ther studied through its relationship with the
HAD anxiety and depression subscales. The hy-
pothesis of lack of correlation between the
TSK-CR and PLC-GR subscales, two cognitive as-
sessment tools created to examine completely
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different cognitive parameters of pain, was con-
sidered to be initial evidence of TSK-GR discri-
minant construct validity. Pearson's correlation
coefficient (r) was used to examine all correla-
tions. Only data taken at t1 were analysed. Data
were analyzed using the SPSS v.24.0 (SPSS Inc.
Chicago, IL, USA) statistical package for personal
computers. The level of significance was set to
0.05.

All parts of the study were developed within
the principles and standards of the Declaration
of Helsinki and in accordance with the Guide-
lines on the Practice of Ethics Committees in
Medical Research Involving Human Subjects.
Written informed consent was received from all
participants, while the study has been approved

by the University’s bioethics committee
(Ref.: 6/16-2-2018). 1
RESULTS

he main features of the studied population

sample are depicted in Table 1. Most of the
patients were females (N= 58; 82.9%), while the
mean age of the sample was 42.2 years [standard
deviation (SD) =12].

Table 2 summarizes the mean values from
each score. More specifically, the mean VAS
score during the last week was 4 (SD= 2.2), the
mean TSK- GR (at t1) 40.6 (SD= 8.1), the mean
FABQ- physical subscale 15.6 (SD= 5.6), the
mean FABQ- GR work subscale 15.7 (SD= 9.1),
while the HAD- GR anxiety subscale was 7.7
(SD= 3.9) and the HAD-GR depression subscale
7.9 (SD= 2.7). Furthermore, the mean PLC- GR
pain control subscale was 12.4 (SD= 4.5) and

TABLE 1. Main demographic
characteristics of the studied population

Participants (N=70)

Men 12 (17.1%)

Women 58 (82.9%)

Age 42.2+12.0 yrs (range: 18-72)
Excellent 4.2%
Very Good 27.1%

General Health  Good 33.3%
Not Bad 31.3%
Poor 4.2%
Office 28.0%
Manual (light) 45.6%

Job stins Manual (hfavy} 19.7%
Not working 6.7%
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TABLE 2. Descriptive statistics for the variables included in the study

Mean = S.D. Range
TSK-GR (at t) 40.6 +8.1 26-57
TSK-GR (at 12) 39.6+5.8 27-51
FABQ-GR_physical 156£5.6 3-24
FABQ-GR_work 15.7+£9.1 0-36
HAD-GR_anxiety 7.74£3.9 1-17
HAD-GR_depression 79+£2.7 4-14
VAS 40£22 1-95
PLC-GR_ pain control 124 £4.5 2-23
PLC-GR_ pain responsibility 72+24 2-12

the mean PLC- GR pain responsibility subscale
7.2 (SD= 2.4).

Internal consistency and test-retest reliability
Internal consistency of TSK-GR was shown to be
acceptable (Cronbach’s a= 0.74, N=70,
items=17). Interestingly, the Cronbach's statistic
was further increased (a=0.83, N=70,
items=13) when the reverse scored items were
removed (items 4, 8, 12, 16). Test-retest reliabi-
lity was adequate for TSK-GR scores taken with
48 hours difference in a subgroup of the sample
(ICC=0.78, 95% Cl=0.44-0.91, N=20).

Construct validity

The association between TSK-GR and FABQ-GR,
two measures of fear-avoidance, was significant
but not very high (FABQ-CR work: r=0.48,
p<0.001 and FABQ-GR physical: r=0.51,
p<0.001). A relatively high correlation was
found between TSK-GR and the VAS of the in-
tensity of pain during last week (r=0.62,
p<0.001). A moderate but significant relation-
ship of the TSK-GR with the HAD-GR anxiety
(r=0.34, p<0.005) and depression (r=0.45,
p<0.001) subscales, was also established. All the
above findings were a priori hypotheses accor-
ding to the properties attributed to the original
TSK measure (Table 3).

TABLE 3. Correlation statistics between the
TSK-GR and measures of the study

(N=70) TSK-GR
FABQ-GR_work r=0.48, p<0.001
FABQ-GR_physical r=0.51, p<0.001
VAS r=0.62, p<0.001
HAD-GR_anxiety r=0.34, p<0.005
HAD-GR_depression r=0.45, p<0.001
PLC-GR_pain control r=0.06, NS
PLC-GR_pain responsibility | r=-0.35, p<0.005

A lack of correlation was noted between TSK-
GR and the PLC-GR subscales (p>0.05). Specifi-
cally, the PLC pain responsibility subscale initially
reached an enhanced association with TSK-GR
(r=-0.35, p<0.005), which became non-signifi-
cant after controlling for depression (r= -0.27,
p=0.03) and applying the necessary Bonferroni
correction (p<0.007) [p value for significance
was 0.0071 after Bonferroni correction
(0.05/7=0.0071)]. Q

DISCUSSION

he present study reports a cross-cultural

translation and adaption of the TSK in a
Greek population suffering from chronic low
back pain. The outcomes of this cohort provide
preliminary evidence for the validity and reliabi-
lity of the adapted into Greek Tampa Scale of
Kinesiophobia.

Internal consistency was satisfactory (a=0.74)
and within the range reported in the literature
(from a=0.68 to a=0.81) (1-3, 5). Interestingly,
when the reverse-scored items were removed,
the Cronbach's a increased (a=0.83), similarly to
another study (13) and in opposition to what
would be expected (Cronbach's alpha is depen-
dent on and favoured by the increased number
of items). The decrease in Cronbach’s a probably
reflects the difficulty in patients interpreting the
structure and content of these items caused by
their formulation (13).

The test-retest reliability of the TSK-GR in
chronic LBP has not been previously reported
except for acute LBP patients (1, 13). A 'substan-
tial' agreement was noted between the TSK-GR
scores taken with 48 hours difference (ICC=0.78)
in chronic LBP patients. This value is identical
with the one reported in acute LBP patients, fur-
ther confirming the longitudinal reliability of the
measure in chronic pain patients (13).

Convergent construct validity (criterion-rela-
ted) of the TSK-GR was shown through the sig-
nificant association with the FABQ-GR (FABQ
physical: r= 0.51, p<0.001 and FABQ work:
r= 0.48, p<0.001). The magnitude of this
expected association in the present study lies
withinthereported valuesinthe literature (13, 14).

It is of note that the only moderate associa-
tion of the two cognitive measures may reflect
the fact that the theoretical constructs of the two
questionnaires are not completely the same (al-
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though they show an empirical 'moderate' over-
lap). Tampa Scale for Kinesiophobia evaluates
the fear of (re)injury, while FABQ examines the
fear of pain directly triggered by physical activi-
ties and/ or work (13, 14).

Although expected, it was interesting the fin-
ding of an enhanced association between the
TSK-GR and the VAS (r= 0.62, p<0.001), com-
pared to the literature (from r= 0.18 to r= 0.27)
(1, 3, 7, 13, 14). Although not possible, this in-
creased magnitude cannot be ruled out to be a
statistical artefact due to the relatively low spread
of VAS and mainly TSK-CR scores (VAS: 4.0 = 2.2
and TSK-GR: 40.6 + 8.1). On the other hand, this
result seems to confirm the suggestion that TSK is
capable of predicting the intensity of chronic mus-
culoskeletal pain, especially when it did explain
38.5% of the variance in this study (14).

It seems that TSK-GR has similar psychome-
tric properties with the original and other adap-
ted versions in relation to anxiety and depres-
sion. The associations found in this study
(anxiety: r= 0.34, p<0.005, depression: r= 0.45,
p<0.001) are matching what it has been repor-
ted in the literature (13, 14). This seems to be a
relatively common setting, in which such phobic
patients are also anxious and depressed, espe-
cially since these theoretically “independent”
concepts, better seem to define the general psy-
chological distress status of each patient (2, 3).

Discriminant construct validity for TSK was
attempted for the first time to be shown through
the lack of association with the PLC-GR. A fear-
avoidance measure was not expected to be as-
sociated with either the pain control or pain re-
sponsibility subscales of the PLC-CR, despite the
fact that both measures assess cognitive aspects
of pain. This assumption was straightforward
shown between the TSK-GR and pain control
subscale (r=0.06, p=NS). For the pain responsi-
bility subscale, it was necessary to remove the
effect of a third variable (depressive symptoms as
measured by the HAD-depression scale) and ap-
ply the necessary statistical correction (p was sig-
nificant for values < 0.007) before concluding to
the expected assumption. This finding further
enhances the validity (discriminant construct) of
the TSK measure.

An ambiguous issue in the literature is the use of
parametric or non-parametric statistics (Pearson's
or Spearman's correlation coefficient) in order to
examine the scores of the above questionnaires for
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potential associations (15). In the present study, al-
though the Pearson's statistic was employed and
described in all correlations, a second analysis using
the Spearman's statistic was computed without
however providing any different values.

Another issue of concern may be the selected
48 hours interval in order to evaluate the
test-retest reliability of the TSK-GR. This time in-
terval was selected in order to minimize the like-
lihood of clinical change and recall effects. Fur-
thermore, no treatment was administered during
this time interval and patients” medication was
unaltered. Nevertheless, a 48-hour recall of some
of the patients’ previous answers cannot be com-
pletely ruled, even if this seems to be highly un-
like.

This study had a cross-sectional design and
any significant correlations should not be con-
fused with causal effects, since if causal effects
were to be drawn a different study design and
statistical analysis would be needed. 0

CONCLUSIONS

The TSK was linguistically translated and cultu-
rally adapted into the Greek language. The
Greek version of TSK appears to be a valid and
reliable cognitive assessment tool which retains
the psychometric properties of the original ver-
sion regarding patients suffering from chronic
low back pain. The results of the present study
provide initial evidence that the TSK-GR may be
used in clinical practice and research in Greece
assessing kinesiophobia in patients with muscu-
loskeletal pain. 4
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Appendix
TSK-Greek version

OVOUOTELDVOIO: eovitaniiiaeeaeaneeaeaeaeenns Hpepopmvia: ...... S Joeenn,

HMapokdro sivar pue AMote pacemv Tov GALoL acBEVEIS £XOVV YPNGILOTOWGEL Y10 VO EKPPACOVY TMG
vimBouvv yo ™ mdbnon tovs. [opukeld onpeubdote oe mow Pubpo cvppoveital pe kabe MMiwon.

Aapuvd Awgpmvd Zoppmvod Zopeovod
amolitwg o€ kdmoto Pudud o kdmowo Pubpd  amoivTmg
1 2 3 -+

1. ®ofdpar 6Tt pmopel va TPAVPUTICTH EGV KAV® 0OKNGEIG 1 2 3 4
2. Edv mpoonadnowm vo tov EEmephom, 0 TOvog Hov Ba yelpotepiyet 1 2 3 4
3. To ocdpo pov, pov réel 611 £xo kan wapo ol coPupd 1 2 3 4
4. O ndvog pov mbavdg Ba. avakovgldtav edv Ekava aoKioEL 1 2 3 4
5. Ouahdot dev maipvouy apketd coPfapd To 10TPIKG Hov TPAPAnua 1 2 | 3 4
6. H xatdotacn pov Palel oe kivouvo To odpe pov Yo Ty voroun Comn 1 2 3 4
pov
7. O mévog onpaivel wdvra OTL £4® TPADUATIGEL TO GO IOV 1 2 (3| 4
8. Emedn pmopei xdtt va gepotepedet To mOvVo pov, dev onpaiver 6Tt sivat 1 2 3 4
Kot emKivouvo
9. ®ofdapot 6Tt pmopet va TpavpeTodd Katd Adbog 1 2 3 4
10. Amhd. pe TO VoL EIPOL TPOCEKTIKOS VoL UMV KAve KIVAGELS oL dev 1 2 3 4

yperdlovtal, givan o acpadéctepog Tpomog vo TpordPm 1o TdHvo pov amd
TO V0L JEPOTEPEVEL
11. Aev Ba movaya 1600 moAD £dv dev cuvéBaive kTt coPapd oto copa pov | 1 2 (3 4

12. MohovoTt 1) KoTdoTtoon Hov sival exddvvn, Oo fTav KaAdTepa edv 1 2 3 4
cuvénlo vo aoKoDp

13. O movog pov Aéet TOTE VO, CTUPOTHOM VO 0OKOVLOL ETCL DOTE VO IV 1 2 3 4
TpoLHATIGODH

14. Tlpaypotucd dev sivon acparég yio dropa pe ™ Skl pov mabnon vo 1 213 | 4
cuveyilouy vo aokobvral

15. Agv umop®d va. kévo dho doa kdvouy ol puclodoyikoi dvBpworot, yuuti 1 2 3 4
givar TOAD £0KOAO Yl péva va TpavpraTiodm

16. Topdho mov KATL poV TPOKUAEL TOAD TTOHVO, dev vopilom 6T sival kT 1 2 3 4
coPapd

17. Kavévag dev tpénel va aokeiton 1 vo yopuvaletan dtav £xel movo 1 2 3 4

-
+
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