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ABSTRACT 

Numerous cultural adaptations of the Tampa Scale of Kinesiophobia 11-item version 

(TSK-11) scale have emerged since the original version was introduced. We conducted 

a COSMIN-informed systematic review of measurement properties to identify the 

cross-cultural adaptation of the TSK-11 and report, critically appraise, and systematize 

its measurement properties. Six databases were searched for studies published since 

2005. Studies reporting on the measurement properties of culturally adapted versions of 

the TSK-11, published in English, Portuguese, and Spanish were considered for 

inclusion. Results were synthesized by measurement properties and rated against the 

COSMIN criteria for good measurement properties. The quality of the evidence was 

assessed using the GRADE approach and presented in a summary of findings table. 

Twenty-three studies were included and cultural adaptations for 15 languages were 

identified: English, Chinese, Cantonese, Swedish, German, Dutch, Arabic, Turkish, 

Danish, Spanish, Japanese, Brazilian Portuguese, Marathi, Thai, and Persian. There is 

“high” certainty in the evidence for “sufficient” criterion validity (TSK-17, r=0.84) and 

“insufficient” measurement error (SDC range 5.6-6.16). “Moderate” certainty in the 

evidence for “sufficient” construct validity  (87.8% of hypotheses confirmed), test-retest 

reliability (ICC2,1= 0.747-0.87), and “low” certainty in evidence for “sufficient” 

responsiveness. The numerous sources of heterogeneity prevent conclusions from being 

drawn regarding structural validity. Measurement error, responsiveness, and structural 

validity of the TSK-11 require further investigation. Clinicians should complement the 

use of TSK-11 with other instruments. Future studies on the structural validity of the 

questionnaire should standardize the data analysis methods. 
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Perspective: This article presents the measurement properties of the cross-cultural 

adaptations of the TSK-11. Clinicians should be aware that cultural and clinical aspects 

may influence the structural validity of the questionnaire. Using the TSK-11 as a 

standalone instrument may omit relevant clinical progression in the patient’s condition. 

Keywords: Clinimetrics; psychometric; fear of movement; phobia; patient-reported 

outcome measure. 
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1. INTRODUCTION 

Since it was first described as “an excessive, irrational and debilitating fear of physical 

movement and activity resulting from a feeling of vulnerability to painful injury or re-

injury”,1 kinesiophobia has been gaining increasing attention. Recognized as an 

intermediary factor in the transition from acute to chronic pain stages, its initial study 

was primarily focused on patients with Chronic Low Back Pain.2 Since then, the scope 

of research on kinesiophobia has been extended to numerous clinical conditions.3–7 

Kinesiophobia may constitute a barrier to physical activity,8,9 impacting not only 

disability and quality of life,10 but also in adherence to rehabilitation programs11.  

Interventions directed at kinesiophobia have been developed with evidence in 

reducing disability, dysfunctional thoughts, catastrophizing, and pain and improving 

patients' quality of life.12,13  

To measure kinesiophobia and assess its variation over time, the Tampa Scale 

for Kinesiophobia (TSK) was developed in 1991, under the presentation of a 17-item 

questionnaire.14 Subsequently, several versions of the TSK have been proposed,15–21 

with the 11-item version (TSK-11) considered most advantageous due to its brevity and 

lower patient burden.20 As a result the TSK-11 has become a widespread instrument 

across settings (hospitals,22–30 clinics,31–40 primary care centers,41 and domicile42–45) and 

clinical populations (pain,3,26,27,31,34,35,41,44–64 post-surgical,22–24,26,65–83 neurological,84–86 

and oncological,87,88). 

  The TSK-11 consists of 11 items from the original TSK, grouped into two 

subscales: Somatic Focus (TSK-SF) and Activity Avoidance (TSK-AA).20 Each item is 

scored on a 4-point Likert scale, with higher scores indicating higher levels of 

kinesiophobia. 
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 Since its introduction in 2005,20 the TSK-11 has undergone numerous 

adaptations and translations for use in culturally diverse populations21,23,44,89–93. In the 

context of measurement properties, “culturally different populations” was interpreted 

broadly,94 concerning not only languages or ethnicities but also genders, ages, or 

clinical conditions.94 The cross-cultural adaptation process is imperative when using an 

instrument in a different population, setting, and time.95 This process involves more 

than linguistic translation as some items in the questionnaire may lose their meaning or 

be irrelevant in another culture or population.96 Once the instrument has been translated 

and culturally adapted, its measurement properties must be rigorously evaluated. There 

is much emphasis on using validated instruments, as they increase the certainty of 

accurate measures.97  

Scientific literature reports inconsistencies regarding the TSK-11 and its use in 

assessing kinesiophobia, concerning both the structural and construct validity of the 

questionnaire.98–100 The TSK-11 structural validity seems to vary not only in clinically 

diverse populations but also in different stages of the same condition.73 Concerning 

construct validity, it was suggested that the scale better reflects the construct of beliefs 

regarding movement than the construct of kinesiophobia itself.99,100 Evidence also 

suggested that the TSK-11 may underestimate the fear of movement concerning specific 

activities.101 

 To conclude about the quality of the questionnaire, a review of its measurement 

properties is required. Recently, a review was carried out but it only considered studies 

conducted in populations with musculoskeletal pain.102 Given the widespread use of 

TSK-11, it is imperative to evaluate its measurement properties in culturally and 

clinically diverse populations. This review aimed to assess the measurement properties 

of cross-culturally adapted versions of the TSK-11, identify methodological flaws, and 
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the need for further validation, which could improve the existing instrument and 

potential adaptations. It also aimed to identify the languages and clinical populations for 

which the questionnaire has been adapted, promoting the dissemination of its use. 

Specifically, it was guided by the following questions: 

i) For which populations and/or contexts has the TSK-11 been adapted? 

ii) Are the cross-culturally adapted versions of the TSK-11 valid, reliable, and 

responsive for the assessment of kinesiophobia? 

 

2. METHODS 

This systematic review followed the COSMIN methodology for conducting systematic 

reviews of measurement properties,94 the JBI evidence synthesis template for systematic 

reviews of measurement properties,103 and the PRISMA 2020 statement104. We also 

submitted registration materials prior to the literature search in PROSPERO with 

registration ID CRD42022376292. 

Search strategy 

A four-step strategy was used in the search for relevant studies 103: 1) An initial search 

in PubMed was carried out in June 2022 using the key terms “TSK-11” and “Tampa 

scale”, and the sensitive search filter developed by the COSMIN to aid researchers in 

finding studies on measurements properties of measurement instruments.105 Keywords 

used in the title/abstract and index terms were identified and subsequently considered in 

the development of a full search strategy for each database. 2) A database-specific 

search was performed on April 28th and 29th, 2023 on MEDLINE (PubMed), EMBASE, 

Scopus, Web of Science, APA PsycNet, and EBSCOhost (Supplementary File 1). The 

COSMIN filters were used in PubMed and EMBASE.105 3) An updated database search 
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was conducted on April 12th, 2024. 4) The reference lists of studies selected for critical 

appraisal were scanned to identify additional relevant studies. 

Inclusion criteria 

    Population 

Studies including participants of any age and sex, in any country or setting, and under 

any clinical condition were eligible for this systematic review. 

    Instrument 

All studies reporting the measurement properties of cross-cultural adaptations of the 

TSK-11 were considered for inclusion.  

   Construct 

The construct of interest in this review was kinesiophobia defined as “an excessive, 

irrational, and debilitating fear of physical movement and activity resulting from a 

feeling of vulnerability to painful injury or re-injury”.1 

    Outcomes 

The outcomes of interest were the measurement properties: validity, reliability, and 

responsiveness. Studies assessing one of these measurement properties in a cross-

culturally adapted version of the TSK-11 were considered for inclusion. In a 

measurement context, validity represents the degree to which an instrument measures 

the construct it purports to measure.94 Two validity domains were considered: construct 

validity (Hypotheses testing, structural validity, cross-cultural validity) and criterion 

validity. Reliability represents the extent to which the score for patients who have not 

changed condition is the same for repeat measurement under various circumstances: 

using different sets of items from the same instrument (internal consistency), over time 

https://creativecommons.org/licenses/by-nc-nd/4.0
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(test-retest), by different persons on the same occasion (inter-rater), or by the same 

person (raters or responders) on different occasions (intra-rater). In the context of 

reliability, measurement error (systematic and random error of a patient’s score that is 

not attributed to true changes in the construct to be measured) was also considered.94 

Responsiveness, in turn, represents the ability of an instrument to detect changes over 

time in the construction to be measured, commensurate with the amount of changes that 

have occurred in that construction. 

    Types of studies 

Peer-reviewed studies with publication dates from 2005 (introduction of the TSK-11) 

onwards,20 published in English, Portuguese, or Spanish, with full-text availability. 

Studies evaluating the measurement properties of the original version,20 in clinically 

distinct populations were included; however, studies that duplicated data from that 

version were excluded. Studies that only used the TSK-11 as an outcome measure 

instrument, qualitative research papers, systematic reviews, opinion texts, and editorials 

were also excluded. 

Study selection 

All potential records were uploaded to Zotero 6.0.8 (Roy Rosenzweig Centre for 

History and New Media, USA), and duplicates were removed before the title and 

abstract screening. Two reviewers independently screened all records by title/abstract 

against the inclusion criteria. An initial pilot test of 25 randomly selected evidence 

sources was performed to ensure clarity and consistency in the application of inclusion 

and exclusion criteria. Following the pilot test an agreement between reviewers of 92% 

was achieved (Cohen Kappa= 0.7024). A team meeting was held to discuss 

discrepancies and clarify eligibility criteria. All potentially relevant studies were 
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subsequently assessed using full-text analysis. Where disagreements arose, the 

reviewers met to discuss and resolve.  

Assessment of methodological quality 

Two reviewers (V.A. and N. C.) independently assessed the methodological quality of 

each study using the COSMIN risk-of-bias checklist.106 A third reviewer discussed any 

inconsistencies or disagreements. The COSMIN risk-of-bias checklist includes 10 

domains and assists in the assessment of each domain: PROM development, content 

validity, structural validity, internal consistency, cross-cultural validity/measurement 

invariance, reliability, measurement error, criterion validity, and hypotheses testing for 

construct validity and responsiveness. The measurement properties evaluated in a study 

determined which domains needed to be completed. Each domain contains several 

items, and each item can be reported as ‘very good, adequate, doubtful, inadequate, or 

not applicable.’ The lowest rating for any standard was used to determine the overall 

domain score.  

In line with COSMIN's recommendation, before assessing the methodological 

quality of the studies on criterion validity, the review team determined that the TSK-17 

would be considered a reasonable gold standard. Although a perfect gold standard 

seldom exists in practice, when developing a shorter version of a questionnaire the long 

version can be considered the gold standard.96 Thus, only studies using the TSK-17 

were considered for criterion validity.  

 Data extraction 

Considering the COSMIN data extraction forms for psychometric properties,106 a data 

extraction template was developed to extract relevant data from the included studies. 

The data extracted were directly derived from the objective and specific questions of the 
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review and included study identification (author(s), year of publication, title, country), 

instrument identification (TSK-11 version, language, mode of administration, studied 

structure), population characteristics (number of participants, age, gender, clinical 

condition, clinical condition duration and severity), context characteristics (country, 

settings), and data on measurement properties. Two reviewers (V.A. and N. C.) pilot-

tested the data extraction template in five studies to check its suitability for the content 

and to ensure systematic extraction.  To avoid missing relevant information and to 

minimize errors, the same two reviewers independently extracted data from all included 

studies with the support of a third independent reviewer in case of conflict.  

Data extracted on measurement properties were presented in three domains, as 

suggested by the COSMIN methodology: validity, reliability, and responsiveness.94 For 

validity, data were extracted for structural validity, hypotheses testing, cross-cultural 

validity/measurement invariance, and criterion validity. For reliability, we extracted 

data on internal consistency, test-retest reliability, intra- and inter-observer reliability 

when applicable, and measurement error. Relevant indicators such as the Intraclass 

Correlation Coefficient [ICC], Cronbach's alpha [α], Standard Error of Measurement 

[SEM] Minimum Detectable Change [MDC], Pearson's correlation coefficient [r], 

Minimal Clinical Important Difference [MCID] and Area Under the Curve [AUC] were 

extracted when available. 

Appraisal of measurement properties 

The results of each study were rated against the updated COSMIN criteria for good 

measurement properties (Supplementary File 2).94 Each result was rated as sufficient 

(+), insufficient (–), or indeterminate (?). The quality rating result for each measurement 
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property was added directly to the table in line with the results extracted for that 

property.  

To appraise the measurement properties of studies on hypotheses testing for 

construct validity based on the relationships proposed by theoretical models,2,107 and 

results from previous studies,108,109 the following hypotheses were formulated:  

1) The expected correlations with instruments measuring related but dissimilar 

constructs would be moderate to strong ( |r| ≥ 0.3),110 including constructs related to fear 

of pain, catastrophizing, Fear Avoidance Beliefs (FAB), escape/avoidance, anxiety, 

physical activity, confidence while performing movements, and pain acceptance. 

2) The expected correlations with other constructs, such as pain intensity, pain 

interference, depression, disability, quality of life, health status, physical function, and 

fatigue, would be weak to moderate ( |r|≤0.3). 

The hypotheses were defined in the form of an interval for the correlation 

coefficient (r) because they were considered both for relationships with the TSK-11 

total score in unidimensional models, as well as for subscale scores in versions of the 

TSK-11 with more than one factor.  

Data synthesis 

The results for hypotheses testing, criterion validity, test-retest reliability, measurement 

error, and responsiveness were qualitatively summarized. This qualitative summary 

considered, for example, the percentage of confirmed hypotheses for construct validity 

or the range of Internal Coefficient Correlation (ICC) for test-retest reliability. To reach 

an overall conclusion on the quality of the measurement properties, the summarized 

results per measurement property of studies with good methodological quality were 

rated against the COSMIN quality criteria for good measurement properties.94 The 

overall rating for the summarized results was classified as sufficient (+), insufficient (–), 
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inconsistent (±), or indeterminate (?). When all results were consistent, the overall 

rating was sufficient (+) or insufficient (-). To rate the qualitatively summarized results 

as sufficient (or insufficient), 75% of the results should meet the criteria. The criteria for 

classifying the overall results of studies in construct validity as "sufficient" was that at 

least 75% of the results must be in line with the hypotheses defined. For inconsistent 

results, explanations for the inconsistency were explored. The summarized results per 

measurement property were reported in a Summary of Finding (SoF) table, 

accompanied by a rating of the summarized results (+ / – / ± / ?), the grading of the 

quality of evidence (high, moderate, low, and very low), and a narrative synthesis.111  

The many sources of heterogeneity in studies on structural validity and internal 

consistency prevent us from carrying out a qualitative summary. Their results were 

narratively summarized considering the studied factor structure and the methodological 

quality. The cross-cultural validity/measurement invariance results have also been 

narratively summarized as they cannot be pooled. 

Assessing certainty in the findings 

To grade the quality of summarized evidence, a modified Grading of 

Recommendations, Assessment, Development, and Evaluation (GRADE) approach was 

used, as recommended by the COSMIN. In accordance, the quality of the evidence was 

graded as “high,” “moderate,” “low,” or “very low.” The starting point in grading 

evidence was the assumption that the overall result was of high quality. The quality of 

evidence was subsequently downgraded by one or two levels when there was a risk of 

bias, (unexplained) inconsistency, imprecision, or indirect results. The quality of 

evidence was downgraded by three levels when the evidence was based on only one 

inadequate study. The GRADE approach uses five factors to determine evidence 

quality: risk of bias, inconsistency, indirectness, imprecision, and publication bias. 
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However, in this review, we did not consider publication bias. As suggested by Prinsen 

et al it is difficult to assess publication bias in this type of review because of the lack of 

registries for studies on the measurement properties.94 

3. RESULTS 

A total of 320 potential records were identified through the initial search (April 2023), 

and 53 full texts were screened against the inclusion criteria. By common agreement, 

two reviewers excluded 32 articles (three were conference papers, and 29 did not 

address the 11-item version of the TSK). A total of 21 articles were selected for 

inclusion in this phase 17,21,23,35,44,61,64,73,87,89,90,92,93,98,112–118. In the update search (April 

2024), an additional 39 potential records were identified. Seven were assessed in full 

text for eligibility, of which only 2 met the criteria.91,119 In total, 23 articles were 

included in this review. A flowchart of the literature search and study selection process 

is presented in Figure 1.  

 Characteristics of included studies. 

Table 1 summarizes the characteristics of the 23 included studies. Almost half (n=10; 

43.5%) of the studies were published between 2007 and 2012.21,61,73,87,92,98,112,114,115,117 

The downward trend in scientific production on cross-cultural adaptations of the TSK-

11 between 2013 and 2018 (n=5; 21.7%),17,44,89,93,116 has been reversed in the last five 

years (n=8; 34.8%).23,35,64,90,91,113,118,119 

The most frequent method of administration of the TSK-11 was through a self-

completed questionnaire (n=20; 87.0%),17,21,23,35,44,61,73,87,89–93,98,112–116,119 two (8.7%) 

studies administered it online,21,93 and one (4.8%) study administered it as a computer-

based questionnaire17. In 13% (n=3) of the studies, the TSK-11 was administered by 
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interview,92,117,118 and in 2 studies (8.7%),21,64 the mode of administration was not 

reported.  

Cultural adaptations for 15 languages were identified: English,61,73,112,114,115,116 

Chinese,23 Cantonese,117 Swedish,44,98 German,17 Dutch,21,87 Arabic,90 Turkish,89 

Danish,113 Spanish,42 Japanese,43 Brazilian Portuguese,64,119 Marathi,35 Thai,118 and 

Persian91. More than a quarter of the studies (n=6; 26.1%) assessed the measurement 

properties of the English version of the TSK-11.61,73,112,114–116 The Swedish,44,98 

Brazilian,64,119 and Dutch versions,87,108 were evaluated, each, in 8.7% (n = 2) of the 

included studies. The remaining language versions were assessed in only 1 study 

(4.3%).  

The majority of the studies (n=14; 60.9%) assessed the measurement properties 

of the TSK-11 as a 2-factor model,17,21,44,87,90–92,98,112,115–119 and 56.5% (n=13) assessed it 

as a unidimensional model21,35,44,61,64,91,93,98,112–114,117,119. A 3- factor model was 

considered in 8.7% (n=2) of the studies,23,73 and only one (4.3%) study considered a 4-

factor model89 (Supplementary File 3). 

 The most frequently reported measurement properties were validity (n=22; 

95.7%),17,21,23,35,44,61,64,73,87,89–93,98,112,114–119  and reliability (n=19; 

82.6%)17,21,23,35,44,61,64,73,87,89–93,112,113,115,117,118. Responsiveness was the least studied 

property,61 with only one (4.3%) study reporting on it (Supplementary File 4). 

Characteristics of participants and contexts 

The characteristics of studied populations and contexts are summarized in Table 2. In 

the included studies, the sample sizes were quite uneven, ranging from 85 to 2825 

participants.21,89 The measurement properties of the TSK-11 were assessed across a 

wide range of ages, from 16 to 98 years.44,113 One of the included studies evaluated the 
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measurement properties of the TSK-11 in a population with high-impact chronic pain 

and aged between 16 and 78.113 However, the questionnaire's measurement properties 

remain to be investigated in adolescents. In terms of gender representation, 13 out of 23 

studies (56.5%) showed equal representation for both sexes. Male representativity was 

higher in six (26.10%) studies,64,87,92,114,116,118 and female in four (17.4%)35,91,93,119. More 

than half of the studies (n=13; 56.5%) assessed the measurement properties of the TSK-

11 in people with chronic pain conditions.21,35,44,61,64,90–92,98,113,115,117,119 Acute and post-

surgical conditions were considered respectively, in one (4.3%),92 and three 

(13.0%)23,73,112 of the included studies. Specific populations, such as those with cardiac 

and oncological conditions, have been poorly studied (n=1, 4.3%).87,89 Geographically, 

there was homogeneity in the distribution of studies conducted on the psychometric 

properties of the culturally adapted versions of the TSK-11. The American continent 

was the most representative (n=9; 39.1%),61,64,73,91,112,114–116,119 followed by the 

European (n=7; 30.4%),17,21,44,87,92,98,113 and Asian (n=6; 26.1%)23,35,90,93,117,118. Of the 

included studies, 5 (21.7%) were conducted without direct contact with participants, 

with data collected via online, mailed, or postal questionnaires.21,44,93,98,114 Regarding 

the data collected in context, the most frequent settings were pain centers (n=5; 

21.7%),87,92,113,115,117 universities (n=4; 17.4%),23,64,112,116 and rehabilitation 

center/physiotherapy departments (n=4; 17.4%)35,73,91,119. These were followed by 

hospitals (n=3; 13%),61,90,118 and orthopedics (n=2; 8.7%)17,117(Supplementary File 5). 

Methodological quality 

The structural validity of the TSK-11 was assessed in 19 studies, of which 64.7% 

(n=11) had "very good" methodological quality,17,21,44,87,91,98,112,115,117–119 36.8% (n=7) 

had "adequate" methodological quality,23,73,90–92,114,116 and 10.5% (2) had "doubtful" 

methodological quality89,92. The main reason for "adequate" methodological quality was 
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the methodology used in the factorial analysis (exploratory),23,73,90–92 The small sample 

size was the main reason for the "doubtful" methodological quality of 2 studies.89,92 

The majority (50%; n=8) of studies on hypotheses testing had “adequate” 

methodological quality,17,35,44,73,93,115,117,118 37.5% (n=6) had “very good” 

methodological quality,21,23,61,64,87,92 one (6,3%) study was classified as “doubtful”,89 

and another as “inadequate”91. The main methodological flaw in hypotheses testing 

studies was the lack of description of the psychometric properties of the comparator 

instrument(s) in the studied population.35,89,91,93,115,117,118 

The methodological quality of the two studies on cross-cultural 

validity/measurement invariance was “doubtful”; indeed, it is not clear whether the 

samples were similar for all the relevant characteristics except the group variable.87,108  

The one study on criterion validity of the TSK-11 presented “very good” 

methodological quality.64 

Most of the studies (n=12; 70.6%) on the internal consistency of cross-cultural 

adaptation of the TSK-11 presented “very good” methodological quality,17,23,44,73,87,90–

92,108,115,117,118 three (17.6%) studies had “doubtful”,35,64,93 and 2 (11.8%) studies 

“inadequate”89,112 methodological quality. The three studies with “doubtful” 

methodological quality assessed TSK-11 internal consistency without evidence of 

structural validity in that specific culturally adapted version.35,64,93 Two studies were 

evaluated as having “inadequate” methodological quality because the internal 

consistency coefficient was not calculated for each unidimensional subscale.89,112 

Most studies (n=4; 50%) on test-retest reliability presented “adequate” 

methodological quality,23,44,61,64 one (12.5%) study had “very good” methodological 

quality,113  and in three (37.5%) studies the appropriateness of the time interval for the 

retest was considered "doubtful"35,89,91. Measurement error of the cross-culturally 
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adapted versions of the TSK-11 was assessed in four studies with “very good”,113 

“adequate”,61,64 and “doubtful”91 methodological quality.  

Responsiveness of the TSK-11 was assessed in only one study of “adequate” 

methodological quality 61 (Supplementary File 6). 

Results on TSK-11 validity   

Construct Validity 

    Structural Validity 

The results of the structural validity studies are presented in Table 3. The structural 

validity of the cross-cultural adaptation of the TSK-11 was assessed in 18 

studies.17,21,23,44,73,87,89–92,98,112,114–119 The unidimensionality and composition of the 

questionnaire proposed by Woby et al.20 were validated in one study with "very good" 

methodological quality, which fulfills the criteria for good psychometric properties 

(+).91 Indeed, the questionnaire presented a unidimensional structure in the Persian 

version in people suffering from Complex Regional Pain Syndrome (CRPS).91 The 

unidimensionality of the English version of the TSK-11 has also been proven through 

Item Response Theory (IRT) in a community-based population with arthritis114; 

however, the items included in the questionnaire are different from those suggested by 

Woby et al.20. Both authors removed the reverse scoring items (4, 8, 12, and 16), but 

while Woby et al. removed items 9 and 14 while Mielenz et colleagues removed items 

13 and 6.20,114  

 Although a 2-factor model of the TSK-11 has emerged in various 

studies,17,21,44,87,90–92,98,112,115–119 there were some discrepancies regarding the items in its 

composition. Among the included studies, the 2-factor model was first proposed in 2007 

by Roelofs et al., using the Dutch version of the TSK-11 among people with work-
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related upper extremity injuries.21 The study presents “very good” methodological 

quality and fulfills the criteria for good measurement properties (+). The proposed 

structure consists of the “Activity Avoidance” subscale (items 1,2,10,13,15,17) and the 

“Somatic Focus” subscale (items 3,6,7,9,11).21 The 2-factor model described was 

corroborated through Confirmatory Factor Analyses (CFI) in three of the included 

studies, all of good methodological quality and which met the criteria for good 

psychometric properties (+).17,87,117  In this way, the 2-factor model proposed by Roelofs 

et al.,21 seems to better represent the construct of “kinesiophobia” in the following 

cross-cultural adaptation of the TSK-11: German version in people suffering from low 

back pain,17 Dutch version in cancer survivors,87 and Cantonese version in people with 

chronic pain from a sample of orthopedics117.  The model didn´t, however, meet the 

criteria for good measurement properties in five studies with “very good” 

methodological quality: Brazilian version in CLBP patients,119 English version in adults 

treated by spinal surgery,112 Swedish version in patients with persistent musculoskeletal 

pain,98 and in older adults with chronic pain,44  and Cantonese version in a subsample of 

patients from a pain clinic117. Five other models consisting of 2-factors emerged from 

seven of the included studies,90–92,115,116,118,119 of which five did not meet the criteria for 

good measurement properties90–92,116,119. The remaining two studies proposed a 2-factor 

model of the English version of the TSK-11 in people with heterogeneous chronic pain  

(“Activity Avoidance” items 5,6,9,11,12,13; “Somatic Focus” items 1,2,3,7,8) and a 2-

factor model of the Thai version in older people with knee osteoarthritis (“Activity 

Avoidance” items 1,2,7,9,10,11; “Somatic Focus” items 3,4,5,6,8).115,118  

 A 3-factor structure was proposed for the Chinese version of the TSK-11 in 

patients who had undergone total knee arthroplasty and for the English version in 

patients in the early phase after anterior cruciate ligament reconstruction.23,73 The two 
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studies presented adequate methodological quality but did not fulfill the criteria for 

good measurement properties (-).  

 The Turkish version of the TSK-11 in cardiac patients has been proposed as a 4-

factor model, however, the methodological quality of the study is “doubtful” according 

to the COSMIN checklist.89 

    Hypotheses Testing 

Overall, in 4909 patients, 87.8% (43/49) of the results were in accordance with our a 

priori hypothesis. With regard to our first hypothesis, all but one study,92 found 

moderate to strong correlations between the TSK-11 scores and those of instruments 

that measure related but dissimilar constructs (catastrophizing, FAB, anxiety, and 

confidence while performing movement). Gómez-Pérez et al.,92 reported weak 

correlations between catastrophizing (r=0.27), anxiety (r=0.29), FAB (r=0.23), and 

kinesiophobia assessed by the Spanish version of the TSK-11, in a sub-sample of 

patients with acute musculoskeletal pain. However, in a sub-sample of patients with 

chronic heterogeneous pain, moderate relationships were found with catastrophizing 

(r=0.49).92 Our second hypothesis was also confirmed as most of the studies reported 

weak to moderate correlations between the TSK and pain 

intensity,17,21,23,44,64,73,92,93,115,117,118 physical function (r=-0.11 to –0.339),23,64,73,92,115 

physical activity (r=-0.378),44 disability,17,21,44,115,117 depression (r= 0.206 to 

0.38),17,64,92,115,117 quality of life (r= 0.374),89 health status (r=-0.333 to -0.570),87 and 

fatigue (r=0.3)87. Nevertheless, the results of two studies with “adequate” and one study 

with “doubtful” methodological quality were not in accordance with our a priori-

defined hypothesis.35,91,93 Satpute et al.,35 reported a strong correlation between the 

TSK-11 Marathi version score, pain intensity (r=0.6), and disability (r=0.7) in patients 

with chronic LBP. A strong correlation was also identified between the TSK-11 
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Japanese version score and health status (r=− 0.57),93 and the TSK-11 Persian version 

score and pain intensity (r=0.61)91 (Table 4). 

    Cross-Cultural Validity/Measurement Invariance 

Two studies of “doubtful” methodological quality investigated the cross-cultural 

validity and measurement invariance of the TSK-11.21,87 Roelofs et al.,21 reported an 

invariant 2-factor model of the TSK-11 across pain diagnoses (upper extremity 

disorders, CLBP, fibromyalgia, osteoarthritis, and musculoskeletal pain) and 

nationalities (Dutch, Swedish, English, and French).  The proposed model consists of 

two subscales, “Somatic Focus” which comprises items 3,5,6,7 and 11, and “Activity 

Avoidance” which comprises items 1,2,10,13,15, and 17 of the original scale. Velthuis 

et al.,87 investigated the cross-cultural validity of the TSK-11 model proposed by 

Roelofs et al.,21 among cancer survivors. The authors concluded that the TSK-11 

“proved to be invariant across sex and cancer type”. However, due to the analysis 

approach adopted both studies were classified as “indeterminate” according to the 

COSMIN criteria for good measurement properties.   

Criterion validity 

Of the included studies, only one (4.3%) study of “very good” methodological quality 

assessed the correlation between the TSK-11 and TSK-17 scores and was therefore 

considered a study on criterion validity.64 The scores of the Brazilian Portuguese 

version of the TSK-11 were strongly correlated with that of the 17-item version (r=0.84) 

and meet the criteria for good psychometric properties (+).64 

Reliability 

 Internal Consistency 
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Internal consistency of the cross-cultural adapted versions of the TSK-11 was assessed 

in 17 studies.17,21,23,35,44,64,73,87,89–93,112,115,117,118 We were unable to draw any conclusions 

about five (21.7%) studies,35,64,89,93,112 as three (13%) of them did not present evidence 

of the structural validity of the model,35,64,93 and the other two (8.7%) presented a 

unique Cronbach's alpha value when the structural validity analysis suggested a two,112 

and a four-factor89 model. The internal consistency of unidimensional models with at 

least low evidence of structural validity has only been assessed in the Swedish (α=0.87) 

and Persian (α=0.93) versions, which met the criteria for good measurement 

properties.44,91  

The 2-factor model proposed by Roelofs et colleagues only met the COSMIN 

criteria for good internal consistency in the Swedish version in older adults with chronic 

pain and patients with musculoskeletal pain.21,44 In different languages and populations, 

the model's internal consistency did not meet the criteria for good internal consistency 

in both subscales simultaneously: "Somatic Focus" and "Activity Avoidance" ( SF, 

α=0.64/0.76; AA, α =0.62/0.74)21,87. The German, Thai, Cantonese, and Arabic versions 

of the TSK-11 also failed to meet the criteria for good internal consistency in the two 

sub-scales.17,90,117,118 The English version showed good internal consistency in patients 

with heterogeneous chronic pain.115 The Spanish version also showed good internal 

consistency in a chronic pain sample (TSK-AA, α =0.79; TSK-H  α =0.70) and in an 

acute pain sample (TSK-AA, α =0.79; TSK-H, α =0.70).92  

The English and Chinese versions of the TSK-11 were considered a 3-factor 

model in patients after TKA and ACL reconstruction.23,73 Both studies had “very good” 

methodological quality and satisfied the COSMIN criteria for good internal consistency 

(Table 5).  
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Test-retest Reliability 

 The test-retest reliability data are presented in Table 6. All the cross-culturally adapted 

versions of the TSK-11 met the COSMIN criteria for good measurement properties of 

test-retest reliability (ICC ranging from 0.747 to 0.93),23,35,44,61,64,91,113 except one study 

of “doubtful” methodological quality89. Overall, in a total sample of 433 participants 

from studies of “adequate” and “very good” methodological quality, the Intraclass 

Correlation Coefficient ranged between 0.747/0.87. For the Swedish version of the 

TSK-11, a strong agreement has been reported for the total scores of the instrument 

between the two evaluations (ICC2.1=0.7479), however, the agreement for the individual 

items was relatively low (weighted k values ranging from 0.37 to 0.58).44 

Measurement error 

Four (17.4%)  studies assessed the measurement error of the culturally adapted version 

of the TSK-11,61,64,113 but one had “doubtful” methodological quality91. In the studies 

with good methodological quality, the reported Standard Error of Measurement (SEM) 

ranged from 2.10 to 2.65 points. The Small Detectable Change (SDC) was 5.82 points 

for the Danish version in patients with high-impact chronic pain,113 5.6 points for the 

English version in patients with heterogeneous chronic pain,61 and 6.16 points for the 

Brazilian Portuguese version in patients with fibromyalgia64 (Table 7). None of the 

studies met COSMIN's criteria for good measurement properties of measurement error. 

In all studies, the SDC was higher than the Minimal Important Change (MIC) of four 

points reported by Woby et al.20 (Table 7).  

Responsiveness 

Responsiveness of the English version of the TSK-11 was assessed in patients with 

heterogeneous chronic pain after attending a 4-week interdisciplinary chronic pain 
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management program. The study presented “adequate” methodological quality and met 

the COSMIN criteria for good responsiveness (Area Under the ROC Curve =0.73, 95% 

CI [0.57–0.88]).61  

 Certainty in the findings 

A summary of the findings is presented in Table 8. We have “moderate” confidence that 

there is sufficient evidence for the construct validity of the cross-culturally adapted 

version of the TSK-11 evaluated through hypotheses testing. More than 75% of the 

results were in line with the a priori hypotheses; however, some inconsistencies were 

observed. Regarding criterion validity, we are very confident that the true measurement 

property lies close to that of its estimate because the result came from a study with 

“very good” methodological quality with an adequate sample size. We also have 

“moderate” confidence of “sufficient” test-retest reliability among the culturally adapted 

versions of the TSK-11. The summarized results only considered studies of “adequate” 

and “very good” methodological quality, the total sample size was adequate, but still, 

there were some inconsistencies concerning agreement for the individual items of the 

questionnaire. We have “high” confidence in the evidence for the “insufficient” 

measurement error property of the studied TSK-11 versions. The results were consistent 

and came from studies with “adequate” and “very good” methodological quality, and 

the sample size was adequate. Regarding responsiveness, we have “low” confidence in 

the evidence for “sufficient” responsiveness of the cross-culturally adapted version of 

the TSK-11. The evidence came from only one study with “adequate” methodological 

quality, and we downgraded one more level for imprecision, as the sample size was < 

100. 

4. DISCUSSION 
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The present review aimed to identify the populations and contexts for which the 

TSK-11 has been culturally adapted, and to assess the measurement properties of the 

culturally adapted versions of the questionnaire. The TSK-11 has been culturally 

adapted into Swedish, Dutch, Arabic, Turkish, Chinese, Danish, Spanish, Japanese, 

German, Brazilian Portuguese, Marathi, Cantonese, German, Persian, and 

Thai.17,21,35,44,64,89–93,113,117,117–119Although for many years, TSK has mostly been used to 

assess kinesiophobia in populations with chronic pain, the study of the measurement 

properties of TSK-11 has been extended to clinically diverse populations, such as: 

patients after spinal surgery, TKA, and ACL reconstruction23,73,112;  cancer survivors87; 

cardiac conditions, and patients with acute musculoskeletal pain89,92.  However, 

evidence on the measurement properties of TSK-11 in clinically diverse populations is 

still sparse and there is a need for further investigation. Also, the suitability or need to 

adapt the questionnaire for use in specific age groups, such as adolescents, remains 

unstudied. 

Regarding structural validity, a variety of models emerged from the included studies 

(1- factor, 2-factor, 3- factor, and 4- factor model). The diversity in cultural and clinical 

characteristics, the variety of statistical methodologies employed, and differences in the 

methodological quality of the studies prevented us from synthesizing results. Cultural 

and clinical aspects may impact the structure of the questionnaire as well as the relative 

weight of its items. In addition to culturally rooted values and beliefs, experiences of 

pain, perceptions, and attitudes towards it, as well as the particularities of clinical 

conditions, can influence the personal experience of fear of movement/(re)injury. For 

example, a unidimensional model was shown to fit in a community-based population 

with arthritis,114 however, the model was different from those proposed by Woby et 

al.,20 by removing items 6 and 13 instead of items 9 and 14.  The item 6 state “My 
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accident has put my body at risk for the rest of my life”; as arthritis is a disease not 

caused by a traumatic episode, it is natural that the item proved to be irrelevant in this 

population. Evidence from two studies supports the idea that both cultural and clinical 

factors shape questionnaire structure: while a unidimensional model of the English 

version accurately reflects kinesiophobia in patients with arthritis,114 in English patients 

with heterogeneous chronic pain,115 the construct seems to be better explained by two 

lower-order constructs (“somatic focus” and “activity avoidance”). The results of a 

study of "very good" methodological quality seem to indicate that the factor structure of 

the TSK-11 may differ also according to the severity of the clinical conditions.117 

Indeed, in the pain clinic sample, patients had a higher level of severity than in the 

orthopedic sample.117 An invariant 2-factor model of the TSK-11 across pain diagnoses 

and nationalities was reported but some caution is needed considering the study's 

methodological quality.21 Also, the model did not fulfill the COSMIN criteria for good 

internal consistency for the two subscales simultaneously (Activity Avoidance and 

Somatic Focus) for most cultural adaptations, except for the Swedish version.21 Indeed, 

although the TSK is not a condition-specific instrument, clinicians and researchers 

should be aware that its factor structure can vary across populations and contexts. Other 

authors have previously reported inconsistencies in the dimensionality of 

kinesiophobia.98   

According to the COSMIN methodology, the assessment of methodological 

properties follows a hierarchy. As evidence for structural validity (or unidimensionality) 

is a prerequisite for the interpretation of internal consistency, structural validity 

assessment should be conducted prior to internal consistency analysis.94 Indeed, the 

internal consistency statistic of a scale or sub-scale has no intrinsic meaning if there is 

no evidence of structural validity for it. Considering the evidence available in the 
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included studies, only the Swedish version (in older adults with chronic pain and 

patients with musculoskeletal pain), Spanish version (both in patients with acute pain 

and in patients with chronic pain), and English version (in patients with chronic 

heterogeneous pain) of the TSK-11fulfilled, simultaneously, the COSMIN criteria for 

good structural validity and internal consistency.21,44,92,115. In this regard, some 

methodological flows have been identified,89,112 and future studies on measurement 

properties should calculate an internal consistency statistic for each unidimensional 

subscale in multidimensional models of the questionnaire.  

As for the construct validity assessed through hypothesis testing, our a priori 

hypotheses were confirmed in 87.8% of cases. Nevertheless, the results of four studies 

were inconsistent.35,91–93 Satpute et al.,35 found a strong relationship between pain, 

disability, and TSK-11 scores in patients with CLBP; Kikuchi et al.,93 reported a strong 

association between health status and kinesiophobia in patients with a whiplash neck 

injury or LBP due to motor vehicle accidents and, Farzard and colleagues,91 confirmed a 

strong association between pain intensity and kinesiophobia in patients suffering from 

CRPS. Considering that the three studies reported data from Asian populations, we 

cannot rule out the possibility that cultural differences have an impact on the divergent 

results. Indeed, previous studies have suggested that individuals from an Asian ethnic 

background experience greater levels of perceived pain than those from a Caucasian 

ethnic background.120 In addition, the clinical characteristics of the samples should be 

considered. In the case of patients suffering from LBP the level of disability was high 

(ODI mean score 37.4+-14.5).35 In the other case, the patients had been in a motor 

vehicle accident, which may have had a stronger impact on their health status.93 Also, 

not in accordance with our a priori hypotheses, a weak association was found between 

catastrophizing, anxiety, fear-avoidance beliefs and the scores of the Spanish version of 
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the TSK-11 in a sample with acute pain.92 Nevertheless, in the same version of the 

questionnaire the associations were as expected.92 These data support the hypotheses 

that the construct validity of the TSK-11 may be influenced by clinical aspects.  

The Brazilian Portuguese version of the TSK-11 showed good criterion validity 

through a strong correlation with the TSK-17.64 Regarding criterion validity, some 

methodological flaws have been identified concerning the definition of a gold standard. 

Future studies aiming to establish criterion validity for culturally adapted versions of the 

TSK-11 should consider using the TSK-17 as the gold standard. 

The overall test-retest reliability of the culturally adapted version of the TSK-11 was 

acceptable (ICC range 0.747-0.87) but, the results of one study showed fair to moderate 

agreement for the individual items (k=0.37/0.58).44 Although the time elapsed between 

administrations was within the recommended (2 weeks), we cannot exclude the 

possibility of changes in the condition impacting the results of individual items. 

The COSMIN criteria for good measurement error were not met by any of the 

included studies. The reported SDC values were higher than the MIC in a CLBP 

population (4 points).20 Researchers and clinicians should consider complementing 

kinesiophobia assessments with other instruments. The TSK-11 alone may not have the 

ability to detect clinically relevant changes in patient conditions.  

This review also found "low" evidence for the responsiveness of the TSK-11. The 

evidence came from one study with "adequate" quality, but the sample size 

requirements were not met. Also, the change criterion used was not specific to the 

construct evaluated by the TSK (‘‘To what extent do you think you have accomplished 

your goals in the past 4 weeks?’).61 Future research should consider assessing the MIC 

of the TSK-11 in clinically diverse populations and the responsiveness of the 

instrument, ideally with a criterion of change specific to kinesiophobia. 
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To our knowledge, this is the first systematic review of the measurement properties 

of culturally adapted versions of TSK-11. This study identified the cultural adaptations 

of the TSK-11, which could help promote its use in different cultures. The measurement 

properties of the culturally adapted versions were assessed according to the COSMIN 

criteria and methodological flaws in the conduct of the studies were identified. We hope 

our results will guide researchers in future studies and help clinicians with important 

considerations when applying the instrument. 

Clinical Implications 

Clinicians should be aware that clinical aspects may influence the structural validity 

of the TSK-11. Despite being culturally adapted to a language, when using the 

questionnaire its measurement properties in specific clinical populations need to be 

considered. In some populations, the construct of kinesiophobia may be unidimensional 

wereas in others it may be better represented by different lower-order constructs. The 

use of the TSK-11 to assess kinesiophobia must be complemented with other 

instruments. The known MIC is lower than the SDC reported in included studies and, 

there is “low” evidence for “sufficient” responsiveness of the questionnaire. Using the 

TSK-11 as a standalone instrument may omit relevant clinical progression in the 

patient’s condition. 

Limitations 

In this review, content validity was not assessed since most of the studies that 

aimed to validate the TSK-11 and assess its measurement properties took the previously 

culturally adapted 17-item version as their starting point. However, the results of this 

review should be interpreted taking this limitation into account. The potential omission 

of relevant sources of information due to publication and language bias should also be 

considered.  
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5. CONCLUSION  

This systematic review identified cross-cultural adaptations of the TSK-11 and 

evaluated its measurement properties according to COSMIN criteria. Fifteen culturally 

and linguistically adapted versions of TSK-11 were identified: English, Chinese, 

Swedish, Dutch, German, Arabic, Turkish, Danish, Spanish, Japanese, Brazilian 

Portuguese, Marathi (Indian), Cantonese, Persian, and Thai. The majority of the studies 

were conducted in patients with chronic pain. Evidence on the measurement properties 

of TSK-11 in clinically diverse populations begins to emerge but is still sparse. The 

structural validity of the TSK-11 seems to vary according to populations and contexts. 

Still, the diversity in statistical methodologies used prevents conclusions from being 

drawn. 

There is “high certainty” in the evidence for “sufficient” criterion validity and 

for “insufficient” measurement error. “Moderate” certainty in the evidence for 

“sufficient” construct validity and test-retest reliability and, “low” certainty for 

“sufficient” responsiveness. Although the TSK-11 appears to be a valid and reliable 

patient-reported outcome measure, measurement error, responsiveness and structural 

validity of the instrument should be further investigated. 
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Figure1. Flowchart of the search strategy and selection of studies.  

Adapted from: Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 

statement: an updated guideline for reporting systematic reviews. BMJ. 2021;372:n71. 

https://doi.org/10.1136/bmj.n71 
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Table 1. Characteristics of included studies  

 

a Values are reported as number (percentage) of studies unless otherwise indicated. 

b On the basis of the 21 included studies. 

 

 

Characteristics Value (a) 

Year of publication  

      2007-2012    
2013-2018    
2019-2024     

 
 

 10 (43.5)  
   5 (21.7)  
   8 (34.8) 
 TSK-11 mode of administration  

      Self-completed questionnaire  
             Online questionnaire                                                              
             Computer-based  

Interview  
Phone interview  
Not reported 

 

 

 

 

 

  20 (87.0) 
      2 (8.7) 
      1 (4.3)  
    3 (13.0)  
      1 (4.3) 
      2 (8.7) 

 TSK-11 language of administration  

English  
Swedish 
Dutch 
Brazilian Portuguese 
Arabic 
Turkish 
Chinese 
Danish 
Spanish 
Japanese 
Cantonese 
German 
Marathi 
Thai 
Persian 

    6 (26.1) 
      2 (8.7) 
      2 (8.7) 
      2 (8.7) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 
      1 (4.3) 

TSK-11 structure  

Unidimensional 
2-factor model 
3-factor model 
4-factor model 

  13 (56.5) 
  14 (60.9) 
      2 (8.7) 
      1 (4.3) 

Assessed measurement properties 

 

 

Validity 
   Construct Validity 

   Structural  
   Hypotheses testing 
   Cross-cultural/measurement invariance 

        Criterion 
Reliability 

Internal consistency 
Test-retest 
Measurement error 

Responsiveness 

  22 (95.7) 
  21 (91.3) 
  19 (82.6) 
  16 (69.6) 
      2 (8.7) 
      1 (4.3) 
  19 (82.6) 
  17 (73.9) 
    8 (34.8) 
    4 (17.4) 
      1 (4.3) 
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Table 2. Characteristics of participants and context 

Characteristics of participants Value (a) 

Number  [85; 2825] 

Age [16; 98] 

Gender 
 

 

Female 
Male 

[29%; 98.5%] 
[1.5%; 71%] 

Clinical condition  

      Chronic pain 
Heterogeneous                                                        
CLBP 
Fibromyalgia 
High-impact chronic pain 
CRPS 
Older adults 

Post-surgical 
Spinal surgery 
Total Knee Arthroplasty 
Anterior Cruciate Ligament reconstruction 

Acute musculoskeletal pain 
     Osteoarthritis 
             Knee osteoarthritis 

Whiplash/low back pain  
Low Back Pain 
Neck pain 
Cancer 
Cardiac 
Work-related upper extremity disorder 

       
 
 

 

 

 13 (56.5) 
   5 (21.7) 
   4 (17.4) 
     2 (8.7) 
     1 (4.3) 
     1 (4.3) 
     1 (4.3) 
   3 (13.0) 
     1 (4.3) 
     1 (4.3) 
     1 (4.3) 
     1 (4.3) 
     2 (8.7) 
     1 (4.3) 
     1 (4.3) 
     1 (4.3) 
     1 (4.3) 
     1(4.3) 
     1 (4.3) 
     1 (4.3) 

Characteristics of contexts  

Continent/country 
 

 

America 
Canada 
USA 
Brazil 

Europa 
Sweden 
Netherland 
Denmark 
Spain 
Germany 

Asia 
China 
Thailand 
Jordan 
Japan 
India 

Euro-Asia 
Turkey 

   9 (39.1)               
   4 (17.4) 
   3 (13.0) 
     2 (8.7) 
   7 (30.4) 
     2 (8.7) 
     2 (8.7) 
     1 (4.3) 
     1 (4.3) 
     1 (4.3) 
   6 (26.1) 
     2 (8.7) 
     1 (4.3) 
     1 (4.3) 
     1 (4.3) 
     1 (4.3)  
     1 (4.3) 
     1 (4.3) 

Settings  
 

 

Online, mailed, or postal questionnaire 
Pain centre 
University  
Physiotherapy /rehabilitation center 
Hospital 
Orthopaedics 

 

   5 (21.7) 
   5 (21.7) 
   4 (17.4) 
   4 (17.4) 
   3 (13.0) 
     2 (8.7) 
    
 

a Values are reported as number (percentage) of studies, [range] unless 
otherwise indicated. 
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Table 3. Structural Validity of the cross-cultural adaptations of the TSK-11 

 

TSK-11 version  Population   n 

Method. 

quality Result (rating) 

English 112 Adults treated by spinal 

surgery  

 137 Adequate 1-factor model  CFI= - 0.05; RMSEA=0.197 (-)                                 

2-factor model  CFI= 0.86; RMSEA=0.073 (-)                          

English 73 Patients after ACLR            

(Early post-operative phase) 

 105 Adequate  3-factor model with a cumulative response variance of 64.3% (-)                                        

English 114 Community-based with arthritis  275 Adequate 1-factor model  CFI=0.98; RMSEA=0.06 (+) 

English 115 Patients with heterogeneous 

chronic pain 

 276 Very good 2-factor model  CFI=0.95; RMSEA=0.06; SRMR=0.05 (+)                                     

English 116 Patients with neck pain   207 Adequate 2-factor model  Item-trait interaction:χ2=0.69, P=0.95; MFR=0.27 (-) 

Chinese 23 Patients after TKA  254 Adequate The 3-factor model accounted for 65.2% of the explanatory variance (-)                                     

Cantonese 117 Patients with chronic pain O:216 

PC:109 

Very good 2-factor model  CFI=0.930; RMSEA=0.025 (+)        

2-factor model  CFI=0.820; RMSEA=0.068 (-)                                                   

Spanish 92 

 

Heterogeneous chronic pain   125 Adequate The 2-factor model accounted for 48.37% of the explanatory variance (-)                                   

Acute musculoskeletal pain    86 Doubtful The 2-factor model explained 50.01% of the variance (-) 

Swedish 44 Older people with chronic pain  433 Very good 1-factor model  CFI=0.923; RMSEA=0.124 (-)                                                    

2-factor model  CFI=0.945; RMSEA=0.103 (-)                                                                                                       

Swedish 98 Patients with persistent 

musculoskeletal pain 

 539 Very good 1-factor model  CFI=0.808; RMSEA=0.098 (-)                                                                       

2-factor model  CFI=0.855; RMSEA=0.086 (-)          

TSK-F            

Dutch 87 

Cancer survivors  329 Very good 2-factor model  CFI=0.96; RMSEA=0.039 (+)                                      
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ACLR= Anterior Cruciate Ligament Reconstruction; CFI= Comparative Fit Index; MFR=Mean Fit Residuals; CLBP= Chronic Low Back Pain; CRPS= Complex Regional Pain Syndrome; O= 
Orthopedic sample; OA= Osteoarthritis; PC= Pain clinic sample; RMSEA= Root Mean Square Error of Approximation; SRMR= Standardized Root Mean Residuals; TKA= Total Knee Arthroplasty.  
 
Rating: + =sufficient; − = insufficient; ? = indeterminate

Dutch 21 Patients with work-related 

upper extremity disorders 

1109 Very good 1-factor model  CFI=0.85; RMSEA=0.071 (-)      

2-factor model  CFI=0.93, RMSEA=0.051 (+)                                             

TSK-GV     

German 17 

Patients with Low Back Pain  191 Very good 2-factor model  CFI=0.933; RMSEA=0.047 (+)                                      

Brazilian 119 Patients with CLBP 122 Very good 1-factor model CFI=0.906; RMSEA=0.083 (-) 

2-factor model (Roelofs model) CFI=0.918; RMSEA=0.079 (-)  

2-factor model (Al-Shudifat model) CFI=0.928; RMSEA=0.078 (-) 

Thai 118 Older people with knee OA  200 Very good 2-factor model  CFI=0.871; RMSEA=0.075; SRMR=0.064 (+)                                          

Persian 91 Patients suffering from CRPS 142 Very good 

Adequate 

1-factor model  CFI=0.97; RMSEA>0.08 (+)                                                         

2-factor model Explained 64.1% of the total variance (-) 

TSK Heart             

Turkish 89 

Cardiac patients   85 Doubtful The 4-factor model cumulatively accounted for 64.9% of the total variance (-) 

TSK-AV-11    

Arabic 90 

CLBP patients  101 Adequate The 2-factor model cumulatively accounted for 46.54% of the total variance (-)                          
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Table 4. Construct Validity of the cross-cultural adaptations of the TSK-11 

Construct/Instrument Correlation level CC range Results (Rating) 
 

Catastrophizing 
    PCS 6,8,15,16,19–21 
 

Weak 92  
Moderate 92,118 
Strong 6,16,19–21 

0.27/0.751 Not in line 1 hypo (1-) 
In line 7 hypo (7+) 

Fear Avoidance Beliefs 
    FABQ 23,92 
    FABQ-PA 17 

Weak 92  
Moderate 17 
Strong 23 

0.23/0.719 Not in line 1 hypo (1-) 
In line 2 hypo (2+) 

Anxiety 
    HADS-A 92,117 

Weak 92 
Moderate 117 

0.29/0.30 Not in line 1 hypo (1-) 
In line 1 hypo (1+) 

Confidence in movement  
    VAS 22 

Strong 22 0.60 In line 1 hypo (1+) 

Pain-related acceptance 
    CPAQ 115                  

Moderate 115 -0.46 In line 1 hypo (1+) 

Pain intensity 
    NRS 2,6,8,9,13,15,16,20,21 
    VAS 12,22 
    MPI-PS 115 
    CPG 117 

Weak 2,4,8,12,15,20 
Moderate 6,7,9,13,21 
Strong16,22 

0.03/0.69 In line 11 hypo (11+) 
Not in line 1 hypo (2-) 

Physical function 
    SF-12, PH 23 
    IKDC 73 
    IFI 92 
    PSFS 20 
    Stair climbing 115 
    Sit-Stand 115 

Weak4,8,20 
Moderate23,73 

-0.11/-0.339 In line 6 hypo (6+) 

Depression 
    HADS-D 92,117 
    BDI 13,20 
    BDI-II 115 

Weak17,117 
Moderate4,8,20 
 

0.206/0.38 In line 5 hypo (5+) 
 

Physical activity 
    GAS 44  

Moderate44 -0.378 In line 1 hypo (1+) 

Disability 
    ODI 13,22 
    MPI-INT 115  
    CPG 117  
    ADL staircase 44 
    DASH functioning 21 
    DASH sports/hobby 12 
    DASH work 21 

Weak7,9,12,13 
Moderate4,7,12 
Strong22 

0.18/0.72 In line 7 hypo (7+) 
Not in line 1 hypo (1-) 

Fatigue 
    FACT-F 87 

Moderate87 0.3 In line 1 hypo (1+) 

Health Status 
    EQ-5D 21 
    EORTC-QLQC30 87 

Moderate87 
Strong21 

-0.333/-0.570     Not in line 1 hypo (1-) 
In line 1 hypo (1+) 

Quality of life 
    NHP 89 

Moderate89 0.374 Not in line 1 hypo (1-) 

Summary result *        
(overall rating)         Total sample size n= 4909                        | 43+ and 6- | Overall: + 

*Considering the results of studies with good methodological quality 

ADL=Activities of Daily Living; BDI=Beck Depression Inventory; BDI-II=Beck Depression Inventory-2nd Edition; CC=Correlation Coefficient; CPAQ=Chronic Pain Acceptance 

Questionnaire; CPG=Chronic Pain Grade Questionnaire; DASH=Disability of the Arm, Shoulder and Hand; EQ-5D=EuroQol 5 Dimension; EORTC-QLQC30=EORTC Core 

Quality of Life Questionnaire; FABQ=Fear Avoidance Beliefs Questionnaire; FABQ-PA=Fear Avoidance Beliefs Questionnaire, Physical Activity subscale; FACT-F=Functional 

Assessment of Cancer Therapy-Fatigue subscale; GAS=Grimby’s activity scale; HADS-A=Hospital Anxiety and Depression Scale, Anxiety subscale; HADS-D=Hospital Anxiety 

and Depression Scale, Depression subscale IFI=Impairment and Functioning Inventory; IKDC= International Knee Documentation Committee subjective form; 

MPI=Multidimensional Pain Inventory; MPI-INT= Multidimensional Pain Inventory-Interference; MPI-PS=Multidimensional Pain Inventory-Pain Severity; NHP=Nottingham 

Health Profile; NRS=Numerical Rating Scale; ODI=Oswestry Disability Index; PASS-DE=Pain Anxiety Symptom Scale; PCS=Pain Catastrophizing Scale; PF=Physical Function 

subscale of the 12-Item Short Form Health Survey; PSFS=Patient-Specific Functional Scale; SES=Self-Evaluation Scale; SF-12, PH=Short Form Health Survey 12 items, Physical 

Health subscale; VAS=Visual Analogue Scale. 
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Table 5. Internal Consistency of the cross-cultural adaptations of the TSK-11 

Author(s),  Language Population n Meth. Qual Result (rating) 

1-Factor Model  

Larsson et al.,              
Swedish 44 

Older people with 
chronic pain 

 433 Very good TSK-11 α=0.87 (+)                                                 

Frazad et al.,         
Persian 91 

Patients suffering 
from CRPS 

142 Very good TSK-11 α=0.93 (+)                                                  

2-Factors Model 
 

AL-Shudifat et al.,   
Arabic 90 

CLBP patients  101 Very good TSK-AV-AA, α =0.74 (+)                               
TSK-AV-SF, α =0.68 (-) 

Acar et al.,                    
Turkish 89 

Cardiac patients   85 Inadequate  α =0.759 (?) 

Archer et al.,         
English 112          

Spinal surgery  137 Inadequate  α =0.73 (?) 

Gómez-Pérez et al., 
Spanish 92 

Chronic pain sample  125 Very good TSK- AA α =0.79 (+)                                   
TSK-H α =0.70 (+)       

Gómez-Pérez et al., 
Spanish 92 

Acute pain sample   86 Very good TSK- AA α =0.79 (+)                                        
TSK-H α =0.70 (+) 

Larsson et al.,            
Swedish 44 

Older people with 
chronic pain 

 433 Very good TSK-SF α=0.74 (+)                                         
TSK-AA α=0.85 (+) 

Roelofs et al.,  

 

 

      Dutch 120 

 

 

 

  English  

      French 

  Swedish 

Upper extremity 
disorders 

1109 Very good TSK-AA α =0.67 (-)                                     
TSK-SF α =0.76 (+) 

CLBP  225 TSK-SF α =0.74 (+)                                 
TSK-AA α =0.68 (-) 

Fibromyalgia  391 TSK-SF α =0.70 (+)                                
TSK-AA α =0.64 (-) 

Osteoarthritis  254 TSK-SF α =0.67 (-)                                 
TSK-AA α =0.67 (-) 

 

Musculoskeletal pain 

 335 TSK-AA=0.67 (-)                                   
TSK-SF=0.68 (-) 

 175 TSK-AA=0.68 (-)                                   
TSK-SF=0.68 (-) 

 336 TSK-AA=0.73 (+)                                   
TSK-SF=0.71 (+) 

Rusu et al.,                
German 17      

LBP  191 Very good TSK-SF α =0.64 (-)                                 
TSK-SF α =0.63 (-) 

Tkachuk et al.,          
English 115 

Heterogeneous 
chronic pain 

 276 Very good TSK-SF, α=0.71 (+)                                               
TSK-AA, α=0.75 (+) 

Velthuis et al.,                  
Dutch 87    

Cancer survivors  658 Very good TSK-F-SF, α=0.68 (-)                                            
TSK-F-AA, α=0.62 (-) 

Wong et al.,                 
Cantonese 117 

Chronic pain  216 Very good TSK-SF, α=0.56 (-)                                                
TSK-AA, α=0.60 (-) 

Youngcharoen et al., 
Thai 118 

Older people with 
knee osteoarthritis 

 200 Very good TSK-SF, α=0.61 (-)                                                
TSK-AA, α=0.69 (-) 
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Farzad et al.,          
Persian 91 

Patients suffering 
from CRPS 

 142 Very good TSK-FA, α=0.90 (+)                                                
TSK-MH, α=0.90 (+) 

3-Factors Model     

George et al.,        
English 73   

ACL reconstruction 
(early phase) 

 105 Very good TSK-SOMFE α =0.78 (+)                            
TSK-FOPE α =0.78 (+)                                
TSK-FOIE α =0.76 (+) 

Cai et al.,              
Chinese 23         

Patients following 
TKA 

 254 Very good TSK-AA α =0.73 (+)                                   
TSK-SF α =0.83 (+)                                   
TSK-AB α =0.72 (+) 

Cross-cultural adaptations without evidence for structural validity 
 

Kikuchi et al.,      
Japanese 93 

Whiplash/ LBP  956 Doubtful TSK-J11 α =0.92 (?) 

Santo Salvador et al., 
Brazilian Portuguese 64 

Fibromyalgia  130 Doubtful TSK-11 α = 0.77 (?) 
 
 

Saltpute et al.,        
Marathi 35 

CLBP  100 Doubtful TSK-11 α = 0.85 (?) 
 

ACL= Anterior Cruciate Ligament; CLBP= Chronic Low Back Pain; LBP= Low Back Pain; TKA= Total Knee Arthroplasty; TSK-AA- 

Activity Avoidance subscale; TSK-AB= Avoidance Beliefs subscale; TSK-AV-AA= Tampa Scale Arabic Version, Activity Avoidance 

subscale; TSK-AV-SF= Tampa Scale Arabic Version, Somatic Focus subscale; TSK-FOIE = TSK subscale Fear of Injury in Early phase; 

TSK-FOPE = TSK subscale Fear Of Pain in Early phase; TSK-H= Harm subscale; TSK-J11- Tampa Scale for Kinesiophobia Japanese 

version, 11 item; TSK-SF= Somatic Focus subscale; TSK-SOMFE = TSK subscale somatic focus of Early phase after Anterior Cruciate 

Ligament Reconstruction. 

Rating: += sufficient; − = insufficient; ? = indeterminate. 
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Table 6. Test-retest reliability of the cross-cultural adaptations of the TSK-11 

TSK-11 version n Meth qual Result (rating) 

TSK  Heart Turkish 89                             85 Doubtful ICC2,1=0.564 (-) 

Marathi 35             100 Doubtful ICC2,1 = 0.93 (+) 

Persian 91 142 Doubtful ICC2,1 = 0.93 (+) 

Chinese 23              20 Adequate ICC2,1=0.798 (+) 

Danish 113            77 Very good ICC2,1 =0.87 (+) 

English 61              18 Adequate ICC2,1= 0.81 (+)    

Swedish 44           

 

264 Adequate ICC2,1= 0.747 (+) 

Weighted k       

0.37 to 0.58 (-) 

Brazilian Portuguese 64                           54 Adequate ICC2,1 =0.85 (+) 

summary result *  

(overall rating) 433                   ICC2,1 =0.747/0.87 (+) 

*Considering the results of studies with good methodological quality. 

ICC= Intraclass Correlation Coefficient. 

Rating: + = sufficient; − = insufficient; ? =  indeterminate. 

 

Table 7. Measurement Error of the cross-cultural adaptations of the TSK-11 

TSK-11 Version n Meth qual Result (rating) 

Persian 91 142 Doubtful SEM= 4.3; SDC=11.7 (-) 

Danish 113 77 Very good SEM=2.10; SDC=5.82 (-)  

English 61 18 Adequate SEM=2.41; SDC= 5.6 (-) 

Brazilian Portuguese 64 54 Adequate SEM =2.65; SDC= 6.16 (-) 

summary result     *      

(overall rating) 

149               SEM= 2.10 - 2.65;                                                      

SDC= 5.6 - 6.16 (-) 

*Considering the results of studies with good methodological quality. 

SDM= Small Detectable Change; SEM= Standard Error of Measurement.  

Rating: +=sufficient; − = insufficient; ? = indeterminate. 
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Table 8. Summary of findings 

Psychometric 

property 

Nr. participants 

(studies) 

Summarized results Overall  

rating 

Quality of evidence 

(GRADE) 

Hypotheses 

testing for 

Construct 

validity  

4909 (14) 43 out of 49 hypotheses 

confirmed 

Sufficient Moderate: as there 

were some 

inconsistencies. 

Criterion validity 130 (1) TSK-17/TSK-11, r=0.84 Sufficient High: results from 1 

“very good” study with 

adequate sample size. 

Test-retest 

reliability 

433 (5) ICC range 0.747/0.87 

Weighted k 0.37 to 0.58  

Sufficient Moderate: as there 

were some 

inconsistencies. 

Measurement 

error 

149 (3) SDC range 5.6/6.16 Insufficient  High: results from 

“adequate” and “very 

good” studies; 

consistent results; 

adequate sample size 

Responsiveness 63 (1) AUC =0.79 Sufficient Low: result from 1 

“adequate” study; 

sample size<100 

AUC= Area Under the Curve; ICC= Intraclass Correlation Coefficient; SDC= Smal Detectable Change. 

Rating: sufficient (+); insufficient (–); inconsistent (±); indeterminate (?) 
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