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Objectives: To create reference values for the general Finnish 
population using the Tampa Scale of Kinesiophobia (TSK-
FIN), to study gender differences in the TSK-FIN, to assess 
the internal consistency of the TSK-FIN, to estimate the 
prevalence of high levels of kinesiophobia in Finnish men 
and women, and to examine the association between kinesio-
phobia and leisure-time physical activity and the impact of 
co-morbidities on kinesiophobia.
Methods: The study population comprised 455 men and 579 
women. Participants completed a self-administered ques-
tionnaire about their socio-demographic factors, leisure-
time physical activity, co-morbidities and kinesiophobia.
Results: The mean TSK-FIN score was significantly higher 
for men (mean 34.2, standard deviation (SD) 6.9) compared 
with women (mean 32.9, SD 6.5), with an age-adjusted 
p = 0.004 for the difference between men and women. Cron-
bach’s alpha was 0.72, indicating substantial internal con-
sistency. Men over 55 years of age and women over 65 years 
of age had a higher (p < 0.001) TSK score compared with 
younger people. There was a significant (p < 0.001) inverse 
association between kinesiophobia and leisure-time physical 
activity among both sexes. The presence of cardiovascular 
disease, musculoskeletal disease or a mental disorder was 
associated with a higher TSK-FIN score compared with the 
absence of the aforementioned disorders. 
Conclusion: We present here the reference values for the 
TSK-FIN. The reference values and prevalence among the 
general population may help clinicians to define the level of 
kinesiophobia among patients. Disorders other than mus-
culoskeletal diseases were associated with kinesiophobia, 
which should be noted in daily practice.
Key words: pain-related fear; reference values; physical activity; 
co-morbidities.
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IntRODuctIOn

Psychological factors are implicated in the transition to chronic low 
back pain (1) as well as in predicting return to work (2). Research 
shows that pain-related fear can be more disabling than pain itself. 
Earlier studies have demonstrated that fear of movement and fear 
of (re)injury are better predictors of functional limitations than 
biomedical parameters (3). crombez et al. (4) demonstrated that 
pain-related fear was the best predictor of behavioural performance 
in trunk extension, flexion and weight-lifting tasks when separating 
out the effects of pain intensity. High levels of fear avoidance be-
liefs are related to increased levels of disability (5, 6). Pain-related 
fear is also associated with increased muscular reactivity, which 
may change the biomechanics of the spine and lead to an overload 
of the intervertebral discs (7, 8). In particular, fear of movement is 
significantly associated with disability in chronic low back pain (9, 
10). Decreasing the fear of movement is a goal of pain management 
and rehabilitation activities. Reducing pain-related anxiety seems 
to predict an improvement in functioning, affective distress, pain 
and pain-related interference with activity (11). 

the tampa Scale of Kinesiophobia (tSK) has become one 
of the most frequently employed measures for assessing pain-
related fear in patients with chronic pain. However, few data 
are available for tSK values among the general population. 
Houben et al. (12) have reported tSK values for the general 
population and for patients with low back pain. However, they 
used a rephrased version of the tSK, and the effect of age or 
sex on the tSK values was not reported. 

the main aim of this study was to investigate kinesiophobia 
among the general population and to create reference values 
in the Finnish general population using the tampa Scale of 
Kinesiophobia (tSK-FIn). the secondary aims were: (i) to 
study differences in each item of the tSK-FIn between men 
and women; (ii) to assess the internal consistency of the tSK-
FIn; (iii) to estimate the prevalence of high kinesiophobia in 
Finnish men and women; and (iv) to examine the association 
between kinesiophobia and leisure-time physical activity and 
the impact of co-morbidities on kinesiophobia.
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MEtHODS
Subjects
the present study was part of the national FInRISK 2007 survey (13). 
the kinesiophobia study was carried out in the turku and loimaa 
area. the random sample taken from the Finnish population register 
comprised 1,714 participants, of whom 1,054 (61%) completed the 
tSK-FIn questionnaire. After excluding 10 subjects with no tSK data 
and 10 with incomplete TSK data, the final study population comprised 
455 men and 579 women. the coordinating ethics committee of the 
Hospital District of Helsinki and uusimaa approved the study protocol, 
and each participant gave their written informed consent.

Measures
the participants received a self-administered questionnaire asking 
about their socio-demographic factors, leisure-time physical activity, 
co-morbidities and kinesiophobia. they completed the questionnaire at 
home and returned it to the study site, where anthropometric measure-
ments, blood pressure measurements, blood sampling and a balance 
test were carried out.

Kinesiophobia
the Finnish version of the tSK (14) (tSK-FIn) was used to assess 
fear of movement/(re-)injury. the tSK-FIn is a 17-item questionnaire. 
Each item is assessed using a 4-point likert scale: strongly disagree, 
disagree, agree or strongly agree. A total score is calculated after first 
inverting items 4, 8, 12 and 16. the scores range from 17 to 68; a higher 
score indicates a greater fear of movement. tSK value greater than 
37 as a cut-off point for high kinesiophobia was originally proposed 
by vlaeyen et al. (15). later lundberg et al. (16) concluded that the 
tSK value greater than about 40 is an indication of high kinesiophobia. 
the original questionnaire in English has demonstrated good internal 
consistency, test-retest stability and validity (17, 18). the Dutch and 
Swedish (15, 16, 19, 20) versions of the questionnaire have also shown 
an acceptable level of internal consistency, test-retest reliability and 
validity. the tSK-FIn has also shown acceptable test-retest reliability 
and internal consistency (21). 

Physical activity 
the level of leisure-time physical activity was measured with the ques-
tion: “How much do you exercise and strain yourself physically in your 
leisure time?” the response options were as follows: (1) In my leisure 
time, I read, watch tv and do other activities where I do not move much 
and do not strain myself physically; (2) In my leisure time, I walk, cycle 
and move in other ways at least 4 h per week; (3) In my leisure time, 
I exercise at least 3 h per week, and; (4) In my leisure time, I practice 
regularly several times per week for competition. Response option (1) 
was considered the “low” category, response option, (2) was considered 
the “medium” category, and response options (3) and (4) were merged 
into the “high” category. this instrument has shown good internal valid-
ity for measuring all-cause and cardiovascular mortality (22).

Co-morbidities
Participants were asked if during the last 12 months they have had any 
co-morbidities that were identified or treated by a medical doctor. The 
answers were coded as “yes” or “no” in the analyses and classified as 
cardiovascular disease, musculoskeletal disease and mental disorder. 
In addition, participants were asked if they have had a road traffic 
accident, an accident at work or at home, a sports-related accident or 
an accident during their leisure time that required medical treatment.

Statistical analysis
the results are presented as the mean with standard deviation (SD) or 
as counts with percentages. The 95% confidence intervals (95% CI) 
are given for the most important outcomes. Statistical comparisons 
between groups were performed using the t-test or a bootstrap-type 
t-test (5,000 replications) for continuous data and the χ2 test for cate-

gorical variables. the association between kinesiophobia and age was 
investigated using the Pearson correlation coefficient. All analyses 
adjusted for background factors were performed using bootstrap-type 
analysis (23) 5,000 replications) of co-variance (AncOvA) with an 
appropriate contrast. Internal consistency was estimated by calculating 
Cronbach’s alpha with 95% confidence intervals. Item-by-item dif-
ferences between men and women were compared using a t-test, and 
adjustment for multiple comparisons was made using the bonferroni 
correction. we calculated the cumulative distribution to estimate the 
prevalence of high kinesiophobia. The α-level was set at 0.05 for sta-
tistical significance. The STATA 11.1, StataCorp LP (College Station, 
texas, uSA) statistical package was used for the analyses.

RESultS

Baseline characteristics
those who participated in the study were older than non-
participants (mean age 50.2 years, vs 46.9 years, p < 0.001). 
there were more men among those who did not participate 
(57% vs 43%, p < 0.001). Men had a higher body mass index 
(bMI). Men were more often married than women, and they 
also had been in more accidents in the last 12 months. women 
had a higher level of education and more mental disorders 
than men. Men reported high leisure-time physical activity 
more often than women. Otherwise, there were no differences 
between the sexes. the participants’ demographic and clinical 
characteristics are shown in table I.

Gender differences
The mean TSK-FIN score was significantly higher for men. 
the mean tSK-FIn for men was 34.2 (SD 6.9, range 17–61), 

table I. Demographics and clinical characteristics for men and women

variable
Men
n = 455

women
n = 579 p-value

Age, years, mean (SD) 51 (14) 49 (14) 0.19
body mass index, mean (SD) 27.5 (4.2) 26.5 (5.4) 0.001
Marriage or cohabitation, n (%) 337 (73) 366 (63) < 0.001
Education years, mean (SD) 13 (4) 14 (4) 0.001
Educational status, n (%) 0.073
basic education only 92 (20) 88 (15)
upper secondary school 64 (14) 83 (14)
vocational education 119 (26) 132 (23)
upper secondary school and 
vocational education 106 (23) 160 (27)
Higher education 79 (17) 123 (21)

Employment status, n (%) 0.35
Employed 282 (61) 368 (63)
unemployed 36 (8) 45 (8)
Student 16 (3) 31 (5)
Pension 126 (27) 140 (24)

leisure-time physical activity, n (%) 0.011
low 111 (25) 121 (21)
Moderate 212 (47) 324 (56)
High 131 (29) 133 (23)

co-morbidity, n (%)
cardiovascular disease 127 (28) 132 (23) 0.061
Musculoskeletal disease 110 (24) 121 (21) 0.23
Mental disorder 24 (5) 67 (11) < 0.001

Accident during last 12 months, n (%) 87 (19) 79 (14) 0.021

SD: standard deviation.
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whereas for women it was 32.9 (SD 6.5, range 18–58) (p = 0.004 
for mean difference after adjusting for age). the tSK-FIn score 
and age were associated in both sexes (men: r = 0.173, p < 0.01; 
women: r = 0.192, p < 0.001). Men over 55 years of age and 
women over 65 years of age had significantly higher (p < 0.001 
for men and women) tSK scores than younger persons (Fig. 1).  
For the age group 55–64 years, men had a higher tSK-FIn score 
(36.6, SD 7.9) than women (33.3, SD 6.1), p = 0.001).

we also explored the differences between men and women 
for each item of the TSK-FIN (Fig. 2). Men had a significantly 

higher mean for items 4 (p < 0.001), 7 (p < 0.001), 8 (p = 0.015), 
10 (p = 0.006), 12 (p = 0.042), 16 (p = 0.013) and 17 (p = 0.001). 
After adjustment for multiple comparisons only items 4 
(p < 0.001), 7 (p < 0.001) and 17 (p = 0.022) reached statistical 
significance (Table II). Items 15, 14, 6 and 1 had the smallest 
impact on the total tSK-FIn score, whereas items 13, 17 and 
10 had the highest impact on the total score. cronbach’s alpha 
was 0.72 (95% cI 0.68–0.76), indicating substantial internal 
consistency.

Fig. 1. box-and-whisker plot of the tampa Scale of Kinesiophobia 
(tSK-FIn) scores for men and women by age group. the box shows the 
distance between the quartiles, with the median distance marked with a 
solid line. the whiskers show the 5th and 95th percentiles. the dots show 
the mean values.

Fig. 2. Mean with 95% confidence interval of each Tampa Scale of 
Kinesiophobia-FIn (tSK-FIn) item for men and women. the dotted line 
shows the mean of all items. 

table II. Results of each item of Tampa Scale of Kinesiophobia (TSK-FIN) for men and women with crude and adjusted p-values for mean difference

tSK-FIn 
item

Median Range IQR Mean p-value

Men women Men women Men women Men women crude Adjusteda

1 1 1 1–4 1–4 1 1 1.4 1.5 0.14 0.62
2 2 2 1–4 1–4 1 1 1.9 1.8 0.12 0.61
3 2 2 1–4 1–4 2 2 2.1 2.2 0.20 0.70
4 2 2 1–4 1–4 1 1 2.4 2.2 < 0.001 < 0.001
5 1 1 1–4 1–4 1 1 1.6 1.6 0.79 0.86
6 1 1 1–4 1–4 1 1 1.4 1.5 0.61 0.86
7 2 2 1–4 1–4 2 2 2.2 2.0 < 0.001 < 0.001
8 2 2 1–4 1–4 1 1 2.2 2.0 0.015 0.15
9 1 1 1–4 1–4 1 1 1.6 1.7 0.079 0.52

10 3 2 1–4 1–4 1 1 2.5 2.3 0.006 0.078
11 2 1 1–4 1–4 2 1 2.2 2.2 0.49 0.86
12 2 2 1–4 1–4 1 1 1.9 1.8 0.039 0.33
13 3 3 1–4 1–4 2 1 2.9 2.8 0.083 0.52
14 1 1 1–4 1–4 0 0 1.4 1.3 0.28 0.72
15 1 1 1–4 1–4 0 0 1.4 1.3 0.21 0.70
16 2 2 1–4 1–4 1 1 2.3 2.1 0.013 0.14
17 3 2 1–4 1–4 1 1 2.6 2.4 0.001 0.022
aAdjusted for multiple comparisons.
IQR: interquartile range.
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Cumulative distribution
we calculated the cumulative distribution of the tSK-FIn for 
men and women separately in order to estimate the prevalence 
of high kinesiophobia within the general population. Of all 
the subjects, 16.1% received 40 points or more. there were 
no significant differences between men (17.6%) and women 
(14.9%). If the cut-off point for high kinesiophobia is set at 
greater than 37 points, then 24.5% of the subjects are consid-
ered as kinesiophobic (Fig. 3).

Association between kinesiophobia and physical activity
when considering the whole study population, there was a sig-
nificant (p < 0.001) inverse association between kinesiophobia 
and leisure-time physical activity in both sexes after adjusting 
for age (Fig. 4). In the subgroup analyses of participants with 
“only musculoskeletal disease”, “only one accident during the 
last 12 months” or the “presence of 2 or more diseases”, the 
kinesiophobia score was inversely associated with physical 
activity (table III). this association was not observed in the 

apparently healthy subgroup or in the only cardiovascular or 
only mental disorder subgroups.

the presence of cardiovascular disease, musculoskeletal 
disease or mental disorder was significantly associated with a 
higher tSK-FIn score compared with an absence of the afore-
mentioned disorders. whether or not the participant had been 
in an accident during the last 12 months was not associated 
with the tSK-FIn score. the crude and adjusted p-values are 
shown in table Iv.

DIScuSSIOn

the present study reports the reference values of the tSK-
FIN. Men had significantly higher values in the total TSK-FIN 
score compared with women. Age and the tSK-FIn score were 
associated with one another in both sexes, with older people 
having higher mean values than the younger age groups. the 
presence of cardiovascular disease, musculoskeletal disease 
or mental disorders was significantly associated with a higher 

table III. Values of Tampa Scale of Kinesiophobia-FIN (TSK-FIN) among leisure-time physical activity (LTPA) groups in apparently healthy, only 
cardiovascular, only musculoskeletal, only mental disorder, only accident and 2 or more co-morbidities subgroups

ltPA p-value

low
Mean (SD) [n]

Medium
Mean (SD) [n]

High
Mean (SD) [n] crude Adjusteda

Apparently healthy 33.8 (6.3) [85] 32.9 (6.1) [266] 31.9 (6) [161] 0.056 0.11
Only cardiovascular disease 35.4 (6.8) [38] 34.6 (6.6) [71] 33 (6.1) [27] 0.34 0.40
Only musculoskeletal disease 36 (6.9) [17] 34.2 (6.1) [58] 30.6 (5.2) [19] 0.027 0.03
Only mental disorder 35.3 (7.2) [14] 31.9 (4.8) [16] 34.4 (4.4) [5] 0.28 0.23
Only accident during last 12 months 35.2 (4.3) [19] 32.3 (6.1) [36] 29.8 (3.8) [25] 0.003 0.005
two or more diseasesb 39.1 (8.5) [60] 34.8 (7.5) [91] 31.6 (4.7) [28] < 0.001 < 0.001
aAdjusted for sex and age.
bIncluding accidents.
SD: standard deviation.

Fig. 3. cumulative distribution of the tampa Scale of Kinesiophobia-FIn 
(tSK-FIn) scores for men and women. 

Fig. 4. Age-adjusted means of the tampa Scale of Kinesiophobia-FIn 
(TSK-FIN) with 95% confidence intervals for the men and women leisure-
time physical activity (ltPA) groups. 
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score in the tSK-FIn compared with an absence of the afore-
mentioned disorders. whether or not the participant had been 
in an accident in the last 12 months did not have an impact on 
the TSK-FIN score. There was a significant inverse associa-
tion between kinesiophobia score and leisure-time physical 
activity in both sexes. the internal consistency for the total 
scale was good.

the sample represents one of the largest population-based 
studies for tSK reference values that the authors know of, and 
it is the very first study in the Finnish population. The TSK 
scores found in the present study are in line with those from 
earlier studies. Houben et al. (12) reported mean tSK scores 
among the general population of 32.9 without back complaints 
(n = 517) and 33.6 for those with back complaints (n = 609). 
However, they used re-phrased questions, which might have 
affected the results. In addition, comparing the results more 
deeply is difficult because they did not report separately the 
tSK scores for men and women or the association between 
kinesiophobia and age. lundberg et al. (24) reported a median 
value of 30 among the aerobics group and 44 for the patient 
group with respect to the tSK scores. 

Roelofs et al. (25) previously compiled data on the norms 
for the tSK in various countries. they used data from Dutch, 
canadian and Swedish pain patient samples (n = 3082). they 
found that, in the Dutch patient sample (n = 2236), sex and age 
were predictive of the tSK score, with men having somewhat 
higher scores than women, and older patients having higher 
scores than younger patients. In the canadian (n = 510) and 
Swedish (n = 336) patient samples, sex was predictive of the 
tSK scale, with men having higher scores than women. brän-
ström et al. (26) found that men reported higher tSK scores, 
but age and the tSK score were not associated among the 
Swedish patient sample. Damsgård et al. (27) reported that 
the norwegian translation of the tSK has acceptable internal 
consistency and criterion validity, but found that the scale is 
quite robust across age and sex as well as for patients with 
low back pain and widespread pain. the link between sex and 
kinesiophobia remains controversial. the observed differences 
between this study and earlier studies in terms of sex and 
kinesiophobia may be due to the fact that the present study 
is based on a population sample and not on a patient series.

vlaeyen et al. (15) originally proposed using tSK values 
greater than 37 as a cut-off point between low and high kine-
siophobia. A number of different cut-off values, ranging from 
greater than 35 to greater than 44, have been used later (16, 28, 

29). This reflects the fact that distribution of the TSK might be 
sample specific. Many studies have used the mean or median 
as the cut-off point for high kinesiophobia. this makes sense 
from a statistical point of view. However, this may result in 
overestimating the number of patients with elevated or harmful 
kinesiophobia. Moreover, assessment of an individual patient’s 
level of kinesiophobia may be misleading if it is based on data 
drawn from a specific patient sample. Therefore, a cut-off point 
drawn from a large sample might give a more precise view.

An interesting note in the present study was that when 
looking at single items, significant differences between men 
and women were found in 7 of the items, including all of the 
reversed items. If the reversed items are removed, then the 
observed difference in the mean tSK between men and women 
no longer exists (data not shown). lundberg et al. (24) have 
pointed out that in 8 out of 11 different factor solutions for the 
tSK the reversed items have been removed. this issue needs 
to be elaborated upon in more depth in the future. 

There was a significant inverse association between kinesio-
phobia and leisure-time physical activity in both sexes after 
adjusting for age. this has been reported earlier by Elfving et 
al. (30). Our earlier observations also corroborate with the pre-
sent result (29). However, this connection is not yet clear. the 
novel data presented by Demoulin et al. (31) about pain-related 
fear and physiological abilities addresses this issue further. 
Their study shows that neither the task-specific tool (fear visual 
analogue scale) nor the non-task-specific questionnaires (TSK 
and Photograph Series of Daily Activities, PHODA), correlated 
significantly with the physical spine tests for patients with 
chronic lbP. this is contrary to earlier evidence, according 
to which physical capacity is inversely related to the level of 
pain-related fear (4, 30). Demoulin et al. (31) conclude that one 
should not draw conclusions about physical capacity based on 
pain-related fear scores. Furthermore, the different assessment 
tools for pain-related fear were not correlated with each other 
in that particular study. clearly, more studies are needed to 
assess this connection in more detail in various test situations 
and clinical settings and among the general population.

there are only a few studies that connect diseases other 
than musculoskeletal diseases to kinesiophobia. back et al. 
(32) have reported a high level of kinesiophobia (over 37 
points) in patients with coronary artery disease. they used 
a modified questionnaire (TSK-SV Heart), which makes it 
difficult to compare the results with those from other studies 
(33). Hajghanbari et al. (34) found that patients with chronic 

table Iv. Values of Tampa Scale of Kinesiophobia-FIN (TSK-FIN) in cardiovascular, musculoskeletal, mental disorder and accident subgroups when 
disease is absent or present

Absent
Mean (SD) [n]

Present
Mean (SD) [n]

p-value

crude Adjusteda

cardiovascular disease 33.1 (6.2) [778] 35.0 (7.5) [261] < 0.001 0.039
Musculoskeletal disease 33.2 (6.3) [806] 35.0 (7.3) [233] < 0.001 0.018
Mental disorder 33.4 (6.6) [947] 34.8 (6.9) [92] 0.053 0.015
Accident during last 12 months 33.4 (6.5) [873] 34.3 (7.3) [166] 0.31 0.16
aAdjusted for sex and age.
SD: standard deviation.
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obstructive pulmonary disease have a higher level of kinesio-
phobia than healthy people. In addition to musculoskeletal 
disease, the presence of cardiovascular disease and mental 
disorders was significantly associated with a higher TSK-FIN 
score than the absence of the aforementioned disorders in our 
study. Hence, kinesiophobia may reflect even more generally 
our tendency to react to various health conditions beyond 
musculoskeletal disorders. whether or not the participant had 
been in an accident in the last 12 months was not associated 
with the tSK-FIn score. the relevance of these observations 
remains obscure so far, and calls for further study.

Study limitations
this study has some limitations. the participants comprised 
a random sample from the Finnish population register in the 
turku and loimaa area. the response rate for the tSK-FIn was 
61%. Harald et al. (35) have pointed out that younger men with 
a low socio-economic status in particular are over-represented 
among non-responders. this was also observed in the present 
study, and may have biased the results. If the non-participants 
were included, the associations studied could be even stronger, 
particularly for age-related increase in the score. there are 
limitations in using self-report questionnaires to assess physical 
activity. People have a tendency to overestimate their physical 
activity (36). Motion sensors, such as pedometers or accelero-
meters, would have yielded more objective data on physical 
activity. However, these devices have limitations. they tend 
to underestimate walking and overestimate jogging activity, 
and they fail to detect arm movements, resistance exercise and 
the performance of external work (37); furthermore, they are 
not suitable for physical activity in water.

Information on co-morbidities was also based on self-
reports. the participants were asked if they have had any 
co-morbidities during the last 12 months that were identified 
or treated by a medical doctor. Respectively, the participants 
were asked if they had been in a road traffic accident, had 
had an accident at work or at home, a sports-related accident, 
or an accident during leisure time that had required medical 
treatment. therefore, subgroup analyses regarding the as-
sociation between kinesiophobia and leisure-time physical 
activity should be treated as preliminary; in addition, some of 
the group sizes were small.

Conclusion
we have presented reference values for the tSK-FIn. Age and 
the tSK-FIn score were associated with one another in both 
sexes; older age groups had higher scores than younger ones. 
Men had higher mean scores overall and there were also gender 
differences in an item-by-item comparison. Kinesiophobia 
and leisure-time physical activity were associated with one 
another; likewise, the presence of co-morbidities was associ-
ated with the tSK-FIn score. the relevance of kinesiophobia 
in daily practice among musculoskeletal patients is quite 
evident. Further studies are needed to study the validity of 
the tSK-FIn with all the 17 items and the 11-item version, 

which was originally introduced by woby et al. (18). In addi-
tion, the impact of kinesiophobia on physical activity should 
be elaborated upon in larger subgroups for various diseases. 

The authors declare no conflicts of interest.
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