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Abstract 
It is important to assess kinesiophobia, which increases the risk of disability by limiting physical activity. In this cross-sectional 
study, we aimed to develop a scale that assesses kinesiophobia with the multidimensional structure of International Classification 
of Functioning, Disability and Health (ICF). Atılım Kinesiophobia Scale (AKS) was developed in Turkish by an expert panel 
using questionnaires replied by 367 subjects. Finally, 38 questions based on the sub-domains of the ICF described by World 
Health Organization. In the scope of this cross-sectional study content validity and reliability were assessed; construct validity 
(both convergent and divergent validity) was checked against Tampa Kinesiophobia Scale-17 and Visual Analog Scale. AKS 
demonstrated good internal consistency and convergent validity, with significant correlations observed with the Tampa Scale for 
Kinesiophobia-17 (r = 0.478, P < .001). Divergent validity was supported by insignificant correlations with the Visual Analog Scale 
(r = 0.019, P = .855). The Cronbach alpha coefficient of 0.862 indicates a high level of internal consistency for the AKS. Based 
on these findings, the final version of AKS was refined to include 4 factors and 14 items, demonstrating good internal validity. We 
developed and validated the AKS to assess kinesophobia in patients with acute and/or chronic musculoskeletal pain. This new 
ICF-based scale can be used to assess kinesiophobia; however further studies are required to prove its validity and reliability in 
other languages.

Abbreviations: AKS = Atılım Kinesiophobia Scale, CFA = confirmatory factor analysis, CFI = comparative fit index, EFA = 
exploratory factor analysis, ICF = International Classification of Functioning, Disability and Health, KMO = Kaiser–Meyer–Olkin, 
RMSEA = root mean square error of approximation, SRMR = standardized root mean square residual, TSK = Tampa Kinesiophobia 
Scale, VAS = Visual Analog Scale.

Keywords: fear of movement, ICF, kinesiophobia, pain, scale

1. Introduction
In the last decade, fear has been frequently studied in the 
explanation, understanding, and treatment of musculoskele-
tal pain. Kinesiophobia is one of the most widely used con-
ceptual definitions that can describe the pain-related fear.[1] 
Kinesiophobia, first described by Kori, is a condition in which 
a person experiences an excessive, irrational, and debilitating 

fear of movement, reinjury, and physical activity resulting from 
a sense of sensitivity to painful injuries or their recurrence.[2] 
Kinesiophobia is also known as fear avoidance of activity and 
physical movement caused by painful injury and sensitivity to 
repeated injury.[3,4]

The prevalence of kinesiophobia in chronic pain, especially 
musculoskeletal pain, has been reported to be between 50% 
and 70%.[5,6] Pain-induced kinesiophobia negatively affects 
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response to treatment and mobility in orthopedic problems. 
Kinesiophobia can be the main cause of non-recovery in people 
diagnosed with nontraumatic arm, neck, and shoulder prob-
lems.[7,8] For these reasons, kinesiophobia has recently become 
one of the important issues that have started to receive attention 
from rehabilitation professionals.[9,10]

To date, 5 different scales that are used in the assessment of 
pain-related kinesiophobia are defined. These are: Fear of Pain 
Questionnaire, Pain Anxiety Symptoms Scale, Fear-Avoidance 
Beliefs Questionnaire, Fear-Avoidance of Pain Scale, and 
Tampa Scale for Kinesiophobia (TSK).[11] The psychomet-
ric properties and validity and reliability of these scales are 
reported to have some weaknesses. Recently, the TSK-17 is 
considered to be the most frequently used scale to measure 
kinesiophobia.[12] However, some studies have identified lim-
itations related to TSK. Weermeijer and Meulders stated that 
TSK-17 questions are not appropriate for all patients with 
chronic musculoskeletal pain. Because the questions in the 
“activity avoidance” factor mainly focus on exercise, they 
assume that the individual is exercising while overlooking 
the kinesiophobia experienced by patients in their daily rou-
tine activities. Due to similar inadequacies, the TSK-11 is not 
mentioned in the Australian Clinical Practice Guidelines.[8] 
Lundberg et al reported 2 deficiencies with the TSK; first one 
is that the scale cannot detect patients with less fear-avoidance 
beliefs and second one is that the patients are scoring high 
on the scale even after successfully participating in treatment, 
which may reflect a problem with the questionnaire.[11,13] 
Although TSK-17 is popular, patients and clinicians have 
reported that the scale has some drawbacks, such as a long 
completion time or less sensitive.[14]

Chronic musculoskeletal pain is a multidimensional phe-
nomenon characterized by a complex interaction between bio-
logical, psychological, and social factors.[15,16] The International 
Classification of Functioning, Disability and Health (ICF) is a 
system that comprehensively assesses health status, function-
ality, disability, and the impact of environmental factors.[17] 
The ICF addresses individuals’ health not only in the context 
of disease or disorder but also considering functionality and 
environmental factors. In this context, kinesiophobia relates 
to different components of the ICF. It is associated with 
Body Functions and Structures, such as B280 Pain and B152 
Emotional Functions (e.g., fear and anxiety).[18] Fear of move-
ment and pain perception can lead to muscle weakness and 
imbalance.[19] It can also affect Activities and Participation, 
limiting daily activities like walking or climbing stairs (D450 
Walking and D455 Moving Around).[20] Social participa-
tion, work, and recreational activities (D920 Recreation and 
Leisure) may also be restricted.[21] Environmental factors influ-
ence kinesiophobia as well. Health services and policies (E580) 
affect access to rehabilitation, while supportive or discourag-
ing attitudes from family and healthcare professionals (E310 
Immediate Family and E355 Health Professionals) can impact 
the severity of kinesiophobia.[22,23]

Developing a kinesiophobia scale based on the ICF frame-
work would allow a comprehensive assessment that considers 
emotional, cognitive, functional, and environmental dimen-
sions. This study aimed to develop and validate a new scale of 
kinesiophobia under the ICF framework.

2. Materials and methods

2.1. Scale development procedure

This methodological scale development study was conducted in 
3 steps.

Step 1: Item Development Stage
Step 2: Questionnaire Development Stage
Step 3: Scale Development and Evaluation Stage

Atılım Kinesiophobia Scale (AKS) development stages are 
explained in Figure 1.

2.1.1. Step 1: Item Development Stage.  A total of 6 experts 
in the fields of physiotherapy and kinesiophobia contributed to 
the development of the scale.

In the first stage of the study, literature related to kinesiopho-
bia was reviewed through the Pubmed, Scopus, Web of Science, 
and Google Academic. In the studies, patients’ statements about 
kinesiophobia were analyzed. Initially we gathered a panel of 
experts to contribute to the topics and types of questions for the 
scale. The panel consisted of 6 experts: a physiotherapist with 
more than 20 years of experience in musculoskeletal pain and 
who had conducted a Turkish validation and reliability study 
of the TSK; an orthopedic surgeon with more than 20 years of 
experience; another physiotherapist with 8 years of experience 
in neurological physiotherapy; 2 physiotherapists with 8 years 
of experience in orthopedic rehabilitation. Additionally, the 
scale questions were checked for grammar by a Turkish linguist 
and necessary corrections were made.

The experts were chosen so that the various aspects of our 
questionnaire (pain, kinesiophobia psychology, and fear avoid-
ance) would all be considered. Prior to the startup meeting, we 
provided each panel member with information about the dif-
ferent aspects of pain-related kinesiophobia and reinjury. Then 
we asked them to think about possible items to suggest, based 
on how they experienced the kinesiophobia in patients and also 
patients’ self-reports. Then the items of the scale were identified 
through the ICF domains.

The experts revised an initial 38-question scale according to 
the patient-specific terminology based on the words or sentences 
that they heard from patients use regularly to reflect their termi-
nology/reality in the items of the scale. The study team discussed 
the questions and did necessary revisions with several meetings. 
Then these words and phrases were formed into items, which 
were essentially the statements on the questionnaire that the 
expert participants would rate or answer.

2.1.2. Step 2: Scale Development Stage (the content validity 
and conducting a pilot study).  The questionnaire in this 
study consisted of basic demographic characteristics (gender, 
age, diagnosis, pain severity). Based on ICF framework and 
patients’ self-reports derived from qualitative studies, a total of 
4 preliminary factors and 38 items were constructed to measure 
kinesiophobia within the AKS.

The content validity of the preliminary items was examined by 
10 experienced clinicians who established content validity with 
Lawshe technique. Lawshe technique requires a 3-point rating 
to each item, in which experts marked as “essential,” “useful but 
not essential,” and “not necessary.”[24] With the help of experts’ 
ratings, we removed less valid items from the questionnaire. The 
AKS questions were also sent to 10 external experts with more 
than 20 years of clinical experience for rating. The experts were 
asked to rate each item in terms of how accurately it would mea-
sure kinesiophobia in patients with acute, chronic, postopera-
tive conditions, as well as in neurological and geriatric patients.

For the pilot study (content validity) of the AKS, convenient 
sampling was performed with 40 patients (with acute and 
chronic pain, postoperative and neurological condition, and geri-
atric patients) to confirm their understanding of the constructed 
38 preliminary items. In the pilot study, while the questionnaires 
were filled out by the participants, attending physiotherapists 
took note of the questions that the patients had difficulty in 
understanding. For the items that they indicated having a low 
understanding, the sentence structure was modified before the 
completion of the final questionnaire of the study.

2.1.3. Response format and scoring of the scale.  The 
scoring of the scale should be done as a 5-point Likert scale and 
should be in the form of Strongly Disagree (1 point), Disagree (2 
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points), Neither Agree nor Disagree (3 points), Agree (4 points), 
and Strongly Agree (5 points). Scale scoring was made by 
summing the point values of the answers given to the questions, 
and higher scores indicate a higher level of kinesiophobia. The 
questions which had positive meaning reverse scored in the scale 
(Items 24, 25, and 26).

2.1.4. Step 3: Scale Evaluation/Validation Stage (construct 
validity and internal reliability).  For the reliability and validity 
of this study, item analyses and exploratory factor analysis 
(EFA) were performed with a sample of 180 participants (Study 
1) and confirmatory factor analysis (CFA) was performed with 
another sample of 187 participants (Study 2). In addition, to 
evaluate internal reliability the Cronbach alpha coefficient 
was calculated in Study 1 and to evaluate consistency repeated 

measures (test-retest) the interclass correlation coefficient was 
performed in Study 3 with a sample of 100 participants.

Each participant signed a consent form, approved by 
Institution’s Board of Ethics of Atılım University, for their data 
to be used and was assured that the information acquired would 
stay confidential. Demographics, including age, gender, and 
diagnosis were recorded. The Visual Analog Scale (VAS) was 
used to evaluate the current intensity of pain; AKS and TSK-17 
were used to assess kinesiophobia.

2.2. Study design

This study was conducted between March 2022 and March 
2024. For the reliability and validity analysis, 2 separate sam-
ples were utilized. For the item analysis and EFA, a sample size 

Figure 1.  Flowchart of the study procedure. AKS = Atılım Kinesiophobia Scale, ICF = International Classification of Functioning, Disability and Health.
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approximately 5 times the number of items was targeted. In this 
context, 180 participants were enrolled for the first study. In the 
second study, which focused on the CFA, data were collected 
from 187 participants. Additionally, a test-retest reliability study 
was conducted with 100 participants selected from the second 
study’s sample. In total, 367 participants (aged 18–75) with 
acute, subacute, or chronic pain due to various musculoskeletal 
problems were enrolled in the study. These patients were receiv-
ing physiotherapy in 2 private physiotherapy clinics, outpatient 
care at 2 public hospitals, or inpatient rehabilitation following 
orthopedic surgery in 2 private hospitals in Ankara, Turkey.

Inclusion criteria for our study were as follows: adults aged 
18 to 65 years, with acute, subacute, and chronic pain related to 
any musculoskeletal problems, and with a sufficient proficiency 
in the Turkish language to adequately comprehend and respond 
to the scale items.

Exclusion criteria for our study were as follows: individuals 
who were unable to read and understand Turkish, and patients 
diagnosed with malignancies or severe infections.

2.3. Study procedure

Demographic data, including age, gender, and diagnosis, were 
recorded. Patient’s current pain intensity was assessed by VAS. 
A 100 mm horizontal line with the words “no pain” anchored at 
the left and “worst imaginable pain” anchored at the right was 
utilized as the VAS.

The TSK-17 was used to assess kinesiophobia. TSK-17 is a 
commonly used scale to assess kinesiophobia in people expe-
riencing different kinds of pain conditions. The TSK-17 has 
already been translated into several languages, and research on 
a variety of groups has clearly shown the scale’s validity and 
reliability. The Turkish version of TSK, a 17-item scale with a 
4-point Likert scale, was completed by all patients. The scale 
goes from 17 to 68, with a score of 37 or below indicating 
modest kinesiophobia and a score of more than 37 indicating 
a strong fear.[25]

2.4. Data analysis

All statistical analyses were conducted using the JASP software 
(version 0.18.3, University of Amsterdam), a free and open-
source R-based statistical platform designed for advanced statis-
tical modeling and analysis. Qualitative data were summarized 
using frequency and percentage, while quantitative data were 
summarized by mean, standard deviation, minimum, and max-
imum statistics.

2.4.1. Content validity.  Content validity was assessed using 
Lawshe method. The item pool created for this study was 
reviewed by 10 experienced academicians, and content validity 
ratios for the items and content validity index for the scale were 
calculated. Initially the scale consisted of 38 items.

2.4.2. Reliability and validity analysis.  For the reliability and 
validity study, item analyses and EFA were performed using 
a sample of 180 participants (Study 1). CFA was conducted 
with another sample of 187 participants (Study 2). To evaluate 
internal reliability, the Cronbach alpha coefficient was calculated 
in Study 1. For test-retest reliability, the 1-way random effects 
model (where participants are considered random) was used to 
calculate the interclass correlation coefficient in Study 3.

2.4.3. Item analysis.  In item analysis, item-rest correlations and 
Cronbach alpha coefficient statistics (with each item deleted) 
were examined.

2.4.4. Exploratory factor analysis.  In the EFA analysis, 
Bartlett sphericity test was used to evaluate the factorability of 
the data, and Kaiser–Meyer–Olkin (KMO) statistics were used 

to evaluate the sampling adequacy. Principal axis factoring was 
used for factor extraction, and the Promax method was used 
for rotation method. The number of factors were determined 
based on the Kaiser criterion (eigenvalues >1) and the parallel 
analysis method. Variance explained by each factor and the total 
variance for all factors were reported.

2.4.5. Model fit.  For model fit, comparative fit index (CFI), 
root mean square error of approximation (RMSEA), and 
standardized root mean square residual (SRMR) statistics were 
reported. Correlations between factors were also reported.

2.4.6. Confirmatory factor analysis.  CFA was conducted using 
the diagonally weighted least squares method to validate the 
factor structure derived from the EFA. Model fit was evaluated 
using several indices, including the chi-square/degree of freedom 
ratio (χ2/df), CFI, goodness-of-fit index, and non-normed fit 
index (also known as the Tucker–Lewis index). Additionally, 
Bentler–Bonett normed fit index, RMSEA, and SRMR statistics 
were calculated. Results were presented as coefficient estimates, 
standard error of the coefficient estimates statistics, coefficient 
confidence intervals, P-values for coefficients, as well as 
standardized coefficients and R2 statistics.

2.4.7. Convergent and divergent validity.  As additional 
analyses, the relationships between TSK-17 scores and VAS 
values and the AKS factors were examined using Pearson and 
Spearman correlation coefficients to assess convergent and 
divergent validity.

3. Results

3.1. Characteristics of the participants

Sociodemographic data of the participants included in our study 
is presented in Table 1. The average age of the study groups was 
around 42 to 44 and the majority of the participants were women 
(62.78% in the first study and 56.68% in the second study). In 
both the first and the second study, we can see that participants 
had different levels of education. All participants were recruited 
from the musculoskeletal pain patients group and the majority 
had chronic diseases (68.33% in Study 1 and 78.08% in Study 2).

3.2. Validity and reliability

3.2.1. Study 1: Item analysis and EFA.  In EFA analysis, a 
4-factor structure with 14 items was reached and 1 more item 
was removed from the model after CFA analysis (Fig. 2). The 
findings related to the model obtained as a result of EFA and 
CFA analyses are given below in order.

Findings related to item analyses and EFA analysis are given 
in Table 2. The result of item-rest correlations analysis showed 
that the lowest correlation coefficient was 0.526 (highest 
0.752) and the lowest factor loading was 0.431 (highest 0.913). 
Cronbach alpha statistics were calculated as 0.862 for Factor 
1, 0.794 for Factor 2, 0.780 for Factor 3, 0.765 for Factor 4, 
and 0.869 for the total scale score. As a result of EFA, the total 
variance explained was 58.7%. Since Bartlett test of sphericity 
was statistically significant (χ2(df = 91) = 1177.71; P < .001), the 
lowest KMO statistic for the items was 0.724 and the overall 
KMO statistic was 0.845; the factorability and sampling ade-
quacy of the data were provided. Other fit statistics for the 
model were calculated as RMSEA = 0.069, SRMR = 0.029, and 
CFI = 0.967.

In summary, there is a 4-factor structure in which all statis-
tics are at a sufficient level. This structure was further tested 
with another sample (participant group/Study 2) by CFA analy-
sis. In addition, when the correlations between the factors were 
analyzed, there was a moderate positive relationship between 
Factors 1, 2, and 3 (r = 0.527–0.606), while Factor 4 had a weak 
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relationship with Factors 2 and 3 (r = 0.268 and r = 0.276) 
(Table 3).

3.2.2. Study 2: Confirmatory factor analysis.  In the second 
study, the second level confirmatory factor model was tested 
with 187 participants. The findings are shown in Table 4 and 
Figure 3. In the model, modification suggestions were evaluated 
and covariance was defined between Item-24 and Item-25. 
Statistically significant relationships were found between these 
items (standardized coefficient estimation was calculated as 
0.493). All path (regression) coefficients obtained as a result of 
CFA were statistically significant (Table 4). When the statistics 
related to the fit of the model are examined, it is seen that χ2/df 
(1.447) statistic is <2, goodness-of-fit index (0.975), CFI (0.970), 
Tucker–Lewis index (0.963) statistics are >95%, and RMSEA 
(0.049) and SRMR (0.080) statistics are <8%. The smallest R2 
statistic was calculated as 10.8% (Table 4). According to all 
indices, it can be inferred that the data fit the model or that the 
data confirms the model. Additionally, the study was conducted 
with larger than the sample size required for the CFA model 
at a significance level of 5%, with Holter critical sample size 
being 166. Descriptive statistics of the scales applied in all study 
phases are given in Table 5.

3.2.3. Convergent and divergent validity.  When the 
relationships between TSK-17 and scale score obtained in 
our studies were analyzed, a statistically significant positive 
moderate relationship was found between TSK-17 and Factor 
2, Factor 3, and total score, and a statistically significant weak-
moderate positive relationship was found between TSK-17 and 
Factor 1 and Factor 4 (Table 6). Scatter plots of TSK-17 and 
the AKS total score of the scale are presented in Figure 4. When 
the relationships between VAS scores and AKS scores obtained 
in the test-retest study were analyzed, no statistically significant 
relationship was found between VAS scores and TSK-17 and 
AKS scores (Table 6). Scatter plots of VAS scores and TSK-17 
and AKS total scores are given in Figure 5.

4. Discussion
This study aimed to develop and validate the AKS to assess 
kinesiophobia in patients with musculoskeletal pain. As a result, 

a scale consisting of 4 factors and 14 items was constructed. 
The factors included: pain and pain-related fear avoidance (3 
items), emotional factors (3 items), attitude toward movement 
and physical activity (3 items), and activity and participation 
(5 items); all alignment with ICF framework. Additionally, the 
AKS demonstrated strong internal consistency was shown by 
a high Cronbach alpha coefficient of 0.86. In terms of internal 
consistency, the Cronbach alpha coefficient reflects the degree 
to which items are interrelated and supports the reliability of 
the scale.[26]

Several studies on kinesiophobia are predominantly focused 
on patients with chronic musculoskeletal pain, such as chronic 
low back and neck pain.[27–29] In these studies, the TSK-17 was 
frequently used to assess kinesiophobia. However, limitations 
of the TSK-17 have been identified in previous studies.[14] These 
limitations are difficulties in understanding the questions, and 
feedback of the patients that the questions are not relevant to 
the patient’s condition. Additionally, physiotherapists involved 
in this study observed that patients had some difficulties while 
answering the questions of TSK-17. Therefore those limitations 
inspired the research team to develop a new scale with simple 
narrative questions suitable for different patient conditions that 
can be easily understood and replied.[30] Therefore, in this study, 
the reliability and validity of our newly developed AKS was ana-
lyzed with EFA and CFA analyses and compared with TSK. In 
the EFA analysis, a 15-item 4-factor AKS structure was formed. 
However, because of CFA analysis, 1 item was extracted from 
the model and a final scale with 14 items and 4 factors was 
constructed.

To our knowledge, scales related to kinesiophobia have not 
previously been designed or described according to the frame-
work of ICF. In the AKS scale, 4 sub-factors were created in 
accordance with the ICF structure different from the TSK. These 
factors are F1: Activity and participation; F2: Body structure 
function/Fear avoidance related to pain; F3: Attitude towards 
movement and physical activity; F4: Personal factors/emotional 
factors. When we examine the subdimensions of TSK, items 1, 
11, 14, 15, and 16 assess attitude, items 5, 8, 6, 2, 3, 4, 12, 13, 
14, 15, and 16 assess activity, and items 7, 9, 10, 12, and 17 
assess psychological state.

When the sociodemographic characteristics of the partici-
pants included in our study were analyzed, the age and gender 

Table 1

Sociodemographic characteristics of patients.

Study 1: EFA (n = 180) Study 2: CFA (n = 187)

X̄  (SD) M (Min–Max) X̄  (SD) M (Min–Max)

Age 43.66 (13.45) 44 (33.75–54) 42.09 (13.73) 43 (29.5–53)

n % n %

Gender
 � Male 67 37 81 43
 � Female 113 62 106 56
Education
 � Primary school 42 23 36 19
 � Secondary school 12 6 7 3
 � High school 45 25 56 29
 � University 75 41 79 42
 � Master or more 6 3 9 4
Diagnose
Musculoskeletal pain 180 98 187 96
Pain duration
 � Acute 34 18 20 10
 � Subacute 22 12 21 11
 � Chronic 123 68 146 78
 � Missing 1

CFA = confirmatory factor analysis, EFA = exploratory factor analysis, M = median, Max = maximum, Min = minimum, n = number of participants, SD = standard deviation, X̄ = mean.
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distributions of the study groups were similar. Therefore, the scale 
items are applicable to different patient groups including both 
genders. Consistent with the literature, the sample age range of 
our study is compatible with the average age of the participants 
in the validity and reliability studies on kinesiophobia.[31–33]

In EFA, CFA, and test-retest studies, patients with different 
levels of education participated. These results suggest that the 
AKS can be a suitable, comprehensible, and applicable scale for 
participants at all levels of education group.

Several previous validity-reliability studies have focused on 
kinesiophobia among patients with chronic musculoskeletal 
pain patients using the TSK-17. Similarly, studies have also 
examined kinesiophobia in patients with acute and subacute 
musculoskeletal pain. Likewise, all the participants in our study 

were from the patient group with musculoskeletal pain and 
the majority (68.33% in Study 1 and 78.08% in Study 2) had 
chronic pain. It has been reported that the incidence of kinesi-
ophobia in patients with musculoskeletal pain is high (50%–
70%).[6] Therefore, the participants in our study were patients 
with musculoskeletal pain or injury.

In this study, as a result of the EFA analysis of the AKS scale, a 
14-item 4-factor structure was obtained from the items with fac-
tor loadings above 0.40. When the AKS was compared with the 
TSK-17, similar factor structures were found. The lower num-
ber of questions in the AKS may provide convenience for clini-
cians and patients in clinical use and reduce the loss of time.[34]

The correlation analysis between TSK-17 and AKS dimen-
sions revealed a relationship between TSK-17 total score and 

Figure 2.  Atılım Kinesiophobia Scale.
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Table 2

Item analysis and results of exploratory factor analysis (n = 180).

Item analysis EFA*

—X SD Item-rest correlation If item dropped, Cronbach α Factor loadings KMO

F1: Activity and participation
 � Item-35 1.828 1.425 0.731 0.819 0.913 0.872
 � Item-36 1.833 1.420 0.746 0.815 0.749 0.899
 � Item-38 1.828 1.456 0.752 0.814 0.696 0.876
 � Item-20 1.522 1.184 0.526 0.867 0.642 0.882
 � Item-32 1.800 1.408 0.649 0.841 0.498 0.892
F1 total 8.811 5.545 CA = 0.862 EV = 0.201
F2: Body structure function/fear avoidance related to pain
 � Item-10 2.372 1.718 0.679 0.681 0.811 0.863
 � Item-17 2.550 1.770 0.674 0.686 0.714 0.886
 � Item-11 2.900 1.698 0.570 0.794 0.641 0.886
F2 total 7.822 4.373 CA = 0.797 EV = 0.135
F3: Attitude towards movement and physical activity
 � Item-27 2.433 1.572 0.608 0.712 0.788 0.815
 � Item-28 1.817 1.356 0.695 0.633 0.719 0.799
 � Item-29 2.439 1.618 0.564 0.766 0.431 0.887
F3 total 6.689 3.797 CA = 0.78 EV = 0.132
F4: Personal factors/emotional factors
 � Item-25 1.506 1.038 0.665 0.627 0.863 0.616
 � Item-24 1.572 1.083 0.553 0.734 0.645 0.724
 � Item-26 2.000 1.382 0.612 0.693 0.641 0.735
F4 total 5.078 2.915 CA = 0.765 EV = 0.119
AKS total 28.400 12.396 CA = 0.869 EV = 0.587 0.845

CA = Cronbach alpha, CFI = comparative fit index, df = degrees of freedom, EFA = exploratory factor analysis, EV = proportion of explained variance, KMO = Keiser–Meyer–Olkin, RMSEA = root mean 
square error of approximation, SD = standard deviation, SRMR = standardized root mean square residual, X̄ = mean.
*Factoring method: principal axis factoring; rotation method: Promax; Bartlett test: χ2(df = 91) = 1177.71; P < .001; fit indices: RMSEA = 0.069; SRMR = 0.026; CFI = 0.967.

Table 3

Correlation coefficients between factors.

Factor 1 Factor 2 Factor 3 Factor 4

Factor 1 1 0.553 0.527 -0.090
Factor 2 0.553 1 0.606 0.268
Factor 3 0.527 0.606 1 0.276
Factor 4 -0.090 0.268 0.276 1

Values are Pearson correlation coefficients.

Table 4

Confirmatory factor analysis results (n = 187).

Factor Item Estimate SE z P

95% CI

Std. est. R2Lower Upper

F1 I-32 0.632 0.071 8.842 <.001 0.492 0.772 0.65 0.422
I-20 0.256 0.051 5.006 <.001 0.156 0.356 0.284 0.081
I-35 0.691 0.072 9.607 <.001 0.55 0.832 0.728 0.531
I-36 0.807 0.082 9.845 <.001 0.646 0.967 0.759 0.577
I-38 0.775 0.081 9.573 <.001 0.616 0.934 0.754 0.569

F2 I-10 0.526 0.144 3.641 <.001 0.243 0.809 0.646 0.417
I-11 0.587 0.164 3.581 <.001 0.266 0.908 0.751 0.564
I-17 0.537 0.148 3.642 <.001 0.248 0.827 0.659 0.434

F3 I-27 0.534 0.153 3.496 <.001 0.235 0.834 0.695 0.484
I-28 0.552 0.159 3.468 <.001 0.24 0.864 0.785 0.616
I-29 0.367 0.105 3.486 <.001 0.161 0.574 0.442 0.196

F4 I-24 0.239 0.051 4.72 <.001 0.14 0.339 0.329 0.108
I-25 0.576 0.073 7.861 <.001 0.432 0.719 0.635 0.403
I-26 1.132 0.149 7.597 <.001 0.84 1.424 0.936 0.877

S-O F1 0.675 0.077 8.767 <.001 0.524 0.826 0.559 0.313
F2 1.812 0.576 3.145 .002 0.683 2.941 0.876 0.767
F3 1.707 0.553 3.089 .002 0.624 2.791 0.863 0.745
F4 0.668 0.099 6.721 <.001 0.473 0.863 0.555 0.308

Estimation Method: DWLS; fit indices: χ2 = 104.20, df = 72, χ2/df = 1.447, GFI = 0.975, CFI = 0.970, TLI = 0.963, NNFI = 0.963, RMSEA = 0.049, SRMR = 0.080, Holter critical N (α = .05) = 166.67.
CFI = comparative fit index, CI = confidence interval, DWLS = diagonally weighted least squares, GFI = goodness-of-fit index, NNFI = non-normed fit index, RMSEA = root mean square error of 
approximation, SE = standard error, S-O = second order, SRMR = standardized root mean square residual, Std. est. = standardized estimate, TLI = Tucker–Lewis index.
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the 2nd and 3rd factors of AKS. The 2nd factor (pain-related 
items) and 3rd factor (attitude toward movement and phys-
ical activity) questions of the AKS consisted of questions 
related to kinesiophobia. These factors seem to be consistent 
with the items about the pain-related factors and activity/
exercise related to kinesiophobia in the TSK-17. Based on 
these data, we can infer that AKS is compatible with and 
similar to TSK.

Another important finding is the weak correlation between the 
TSK-17 total score and the 1st factor of the AKS. This can be 
explained by the fact that there are items questioning the pres-
ence of kinesiophobia in the F1 activity-participation dimension 
according to ICF in the AKS. Unlike the TSK-17 model, this 
factor or dimension consist of important items, which question 
kinesiophobia during movement in activities of daily living.[8] 
We consider that the evaluation of kinesiophobia in the activity- 
participation dimension may be important, especially for patients 
with postoperative conditions or acute injury, neurologic prob-
lems, and geriatric patients. This factor shows that the AKS has an 
important dimension which is not present in the TSK-17 model.

Another result of our study revealed a weak correlation 
between AKS F4 and TSK-17 total score. The fact that the pres-
ence of questions related to motivation and courage, which 

questioned the absence of kinesiophobia related to emotional 
factors in F4 in AKS model, may explain this weak relationship 
(a positive response to these questions indicates the absence or 
low level of kinesiophobia).

In the test-retest analysis, no correlation was found between the 
VAS pain intensity and the AKS or TSK-17 scores. This finding sug-
gests that kinesiophobia may not always correlate directly with pain 
intensity. The AKS focuses on kinesiophobia rather than pain itself, 
which could explain the lack of correlation with VAS.[35–37]

Patient-reported outcomes are critical to clinical decision 
making and rehabilitation assessment. Feedback from clinicians 
and patients during the scale development process indicates that 
the AKS is user-friendly, easy to understand, and can be admin-
istered in a short time compared to previous scales. We believe 
that the use of patient-specific terminology has made the AKS 
more accessible to the Turkish population.

In conclusion, the AKS demonstrated good content validity, 
internal consistency, and test-retest reliability for the assess-
ment of kinesiophobia in patients with musculoskeletal pain. 
The AKS is expected to be useful for assessing kinesiophobia 
in various patient populations, including those with acute or 
chronic pain, postoperative conditions, neurological disorders, 
and geriatric populations.

Figure 3.  Second order confirmatory factor analysis model.

Table 5

Descriptive statistics of scale scores.

EFA (n = 180) CFA (n = 187) Retest (n = 100)

—X  (SD) M (Min–Max) —X  (SD) M (Min–Max) —X  (SD) M (Min–Max)

VAS – – – – 5.22 (1.68) 5 (4–6)
TSK-17 39.68 (7.12) 40 (36–43.25) 38.73 (6.58) 39 (35–43) – –
F1 8.81 (5.55) 6 (5–11) 7.82 (4.25) 5 (5–9) 6.97 (3.59) 5 (5–7.25)
F2 7.82 (4.37) 7 (3–11) 8.43 (4.02) 8 (5–12) 8.24 (3.97) 7.5 (5–12)
F3 6.69 (3.8) 6 (3–9.25) 7.1 (3.51) 6 (4–9) 7.42 (3.38) 7 (5–9.25)
F4 5.08 (2.92) 4 (3–7) 5.58 (2.81) 5 (3–7) 5.72 (2.44) 5 (4–7)
AKS total 28.4 (12.4) 25.5 (18–35) 28.91 (10.65) 27 (21–37) 28.35 (10.34) 26 (20–35)

AKS = Atılım Kinesiophobia Scale, CFA = confirmatory factor analysis, EFA = exploratory factor analysis, M = Median, Max = maximum, Min = minimum, SD = standard deviation, TSK = Tampa 
Kinesiophobia Scale, VAS = Visual Analog Scale, X̄ = mean.



9

Uluğ et al.  •  Medicine (2025) 104:40� www.md-journal.com

4.1. Limitation

The main limitation of this study is that although the scale is 
intended for use in different patient populations, its validity 
and reliability were only tested in patients with musculoskele-
tal pain. Future studies should focus on validating the scale in 
populations with different patient populations. In addition, the 
cutoff values for the AKS have not yet been established in large 
samples.

4.2. Conclusion

We developed and validated the AKS to assess pain-related 
movement fear in patients with acute and chronic musculo-
skeletal pain in accordance with ICF domains. The results of 
this study suggest that the AKS is a reliable and valid tool for 

measuring kinesiophobia with biological, psychological, and 
social factors according to the ICF model.

This ICF-based scale could be utilized by healthcare pro-
fessionals, particularly physiotherapists, to assess kinesiopho-
bia and address potential barriers to rehabilitation, ultimately 
improving recovery and quality of life. Although our study 
shows strong reliability and validity in identifying kinesiopho-
bia, further studies are needed to verify the AKS’s validity and 
reliability across different health conditions and cultures.
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Table 6

Correlations between TSK-17, VAS, and AKS.

Correlations between TSK-17 and AKS

EFA (n = 180) CFA (n = 187)

Pearson Spearman Pearson Spearman

r P rho P r P rho P

F1 0.314 <.001* 0.356 <.001* 0.383 <.001* 0.415 <.001*
F2 0.421 <.001* 0.506 <.001* 0.445 <.001* 0.434 <.001*
F3 0.437 <.001* 0.508 <.001* 0.462 <.001* 0.446 <.001*
F4 0.231 .002* 0.230 .002* 0.213 .004* 0.217 .003*
AKS total 0.478 <.001* 0.566 <.001* 0.531 <.001* 0.532 <.001*

Correlations between VAS and AKS (n = 100)

Pearson Spearman

r P rho P

F1 0.049 .627* 0.079 .434*
F2 −0.014 .892* 0.022 .831*
F3 0.042 .680* 0.078 .438*
F4 −0.024 .815* <0.001 .997*
AKS total 0.019 .855* 0.049 .629*
TSK −0.099 .328* -0.062 .540*

AKS = Atılım Kinesiophobia Scale, CFA = confirmatory factor analysis, EFA = exploratory factor analysis, r = Pearson correlation coefficient, rho = Spearman correlation coefficient,TSK-17 = Tampa Scale 
of Kinesiophobia, VAS = Visual Analog Scale.
*P < .05 indicates statistical significance.

Figure 4.  Scatter plot for TSK and AKS total in Study 1 (A) and Study 2 (B). AKS = Atılım Kinesiophobia Scale, TSK = Tampa Kinesiophobia Scale.
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