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a b s t r a c t

Objectives: This study aimed to evaluate the measurement properties and methodological quality of
assessment tools for Kinesophobia among patients with cardiovascular disease and provide a reference
for healthcare professionals in selecting high-quality assessment tools.
Methods: A systematic search was performed on specific databases: Embase, the Cochrane Library,
PubMed, Web of Science, China National Knowledge Infrastructure, Wanfang database, China Biological
Medicine disc, CINAHL, and China Science and Technology Journal Database, from inception to April 1,
2023. The researchers retrieved studies on the measurement attributes of the exercise fear scale in
patients with cardiovascular diseases. They also traced back the references of the included studies to
supplement relevant literature. According to the inclusion and exclusion criteria, screening and data
extraction were independently undertaken by two reviewers. Two researchers individually used the
Consensus-based Standards for the selection of health Measurement Instruments (COSMIN) Risk of Bias
Checklist to assess the methodological quality of the scale, applied the COSMIN criteria to evaluate the
measurement properties of the scale, and used a modified Grading, Recommendations, Assessment,
Development, and Evaluation system to assess the certainty of evidence.
Results: Seventeen studies were identified that reported the psychometric properties of six patient re-
ported outcome measurement tools (included different languages version). The methodological quality
of content validity was adequate in only two studies, the remaining patient-reported outcome measures
demonstrated doubtful content validity. Limited information on cross-cultural validity/measurement
invariance, measurement error, and responsiveness was retrieved. The Swedish version and the Chinese
version of the Tampa Scale for Kinesiophobia Heart were graded “A.” The remaining instruments were
graded “B.”
Conclusions: The methodological and measurement attributes of the Swedish and Chinese versions of
the Tampa Scale for Kinesiophobia Heart are relatively high quality and can be tentatively recommended.
The measurement properties of the remaining scales remain to be verified.
© 2024 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� Fear of exercise is a common phenomenon in patients with
cardiovascular disease.
ing Association.
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� Exercise is central to cardiac rehabilitation, and lack of exercise
may lead to demoralization in patients, decreased quality of life,
and increased risk of cardiovascular adverse events.

� There is limited evidence on the measurement properties of fear
of movement scales, and more research is needed to evaluate
their effectiveness rigorously.
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What is new?

� Six scales have been identified for assessing Kinesiophobia in
individuals diagnosed with cardiovascular disease.

� The methodological and measurement quality of the Swedish
and Chinese versions of the Tampa Scale for Kinesiophobia
Heart is relatively high, supporting their temporary recom-
mendation for use.
1. Introduction

Cardiovascular disease (CVD) is the leading cause of death
among patients and is characterized by high morbidity and mor-
tality rates [1,2]. From 1990 to 2019, the prevalence of CVD
increased from 271 million to 523 million cases, and the number of
CVD deaths rose from 12.1 million to 18.6 million [3,4]. This trend
significantly burdens patients, their families, and communities [3].
Exercise-based cardiac rehabilitation, a crucial component in
maintaining and enhancing cardiovascular health, can improve
maximal oxygen uptake and endurance, consistently reduce the
risk of cardiovascular adverse events, and alleviate symptoms of
depression and anxiety [5]. However, adherence to physical activity
is generally low among patients with CVD [6e9]. Most of their
motor activity falls short of guideline standards [10,11]. Insufficient
exercise increases the risk of readmission, adverse cardiovascular
events, and death [12].

Kinesiophobia, an irrational fear of movement due to concerns
of pain, injury, or reinjury, was first addressed in 1993 when
Waddell, G. et al. [13e15] developed the initial motor fear assess-
ment scale. Since then, “fear of exercise” has increasingly gained the
attention of healthcare professionals. It is common among patients
with CVD [16e18], with studies indicating that over 70% of people
with CVD exhibit high levels of exercise phobia [19,20]. Risk factors
for kinesiophobia in patients with CVD are not fully understood.
However, researchers [17,21,22] suggest potential links to biological
factors such as age, fatigue, and disease severity, as well as psy-
chosocial factors including education level, depressive symptoms,
cardiac anxiety, social support experience, fear of pain, and sub-
jective social status.

Fear of exercise diminishes patients’ adherence to exercise,
consequently impairing cardiac function and heightening the risk
of cardiovascular events and death. It has been recognized as a
substantial barrier to participation in and adherence to activity
programs in patients with CVD [16]. However, its prevalence may
be underappreciated and underreported owing to the absence of a
recognized tool for assessing fear of exercise and its severity. Given
the extensive number of patients with CVD and the detrimental
effect of fear of exercise on their physical function, it is imperative
to accurately screen for the degree and causes of anxiety of exercise
in patients with CVD and to provide tailored interventions.

Accurate, reproducible, and reliable evaluation instruments are
crucial for dependable results [23e26]. Currently, there are multi-
ple scales available for assessing fear of exercise in patients with
CVD. However, the quality of these scales needs to be evaluated,
which makes it inconvenient for clinical workers to select and
apply the scale.

The Consensus-based Standards for Selecting Health Measure-
ment Instruments (COSMIN) guidelines, formulated and updated
by psychometricians from multiple countries, aim to evaluate the
efficacy of patient-reported outcome measures (PROMs) and the
quality of research studies [27]. This will guide researchers and
health professionals in selecting appropriate scales. According to
the COSMIN guideline standards, this study systematically evalu-
ated assessment tools for fear of movement in patients with CVD.
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The objective was to identify high-quality assessment tools that can
serve as a reference for future evaluations and empirical research
on fear of movement in patients with CVD.

2. Methods

The systematic evaluation has been registered in PROSPERO
under registration number CRD42022380281.

2.1. Literature search strategy

The PROMs of interest in this study were assessment tools for
Kinesophobia in patients with CVD. The measured construct was
exercise fear, with the target population being patients with CVD
and high-risk individuals for CVD, and all measurement properties
would be evaluated. The research team conducted a thorough
literature search across several databases, including Embase, the
Cochrane Library, PubMed, Web of Science, China National
Knowledge Infrastructure, Wanfang database, CINAHL, China Bio-
logical Medicine disc (CBMdisc), and China Science and Technology
Journal Database. This search aimed to identify studies evaluating
the measurement properties of fear of exercise scales in patients
with CVD. Searches were performed from the inception of each
database until April 1, 2023. A combination of MeSH terms and
free-text words was employed in the literature search. To ensure
comprehensiveness, the methodology followed the COSMIN search
strategy recommendations, incorporating a mix of “interest struc-
ture,” “target group,” “tool type,” and “measured characteristics.”
The following search terms were used: “fear,” “fear of activity,”
“fear of movement,” “fear of physical activity,” “fear of exercise,”
“movement phobia,” “coronary heart disease,” “coronary artery
disease,” “cardiovascular diseases,” “myocardial infarction,” “car-
diac rehabilitation,” “cardiovascular rehabilitation*,” “angina pec-
toris,” “atrial fibrillation,” “heart transplantation,” “structural
validity,” “content validity,” “measurement error,” “criterion val-
idity,” “responsiveness,” “patient-reported outcome measure*,”
“surveys and questionnaires,” “PROMs,” “measure*,” and other
related terms. See Appendix A for the remaining search strategy. To
further enhance the breadth of the literature search, references
were manually reviewed and included.

2.2. Literature inclusion and exclusion criteria

The inclusion criteria for the literature encompassed original
studies focused on developing instruments to measure fear of ex-
ercise in patients with CVD or those at high risk. Additionally,
studies must describe one or more psychometric properties in
validating the developed tool for measuring fear of movement. The
search strategy did not impose any language restrictions.

Literature exclusion criteria were as follows: studies were
excluded if the full text was unavailable, if they were duplicate or
overlapping publications, or if they were reviews, integrative evi-
dence studies, conference abstracts, editorials, research protocols,
or cross-sectional studies conducted during the early stages of scale
development. Instruments employed solely as outcome measure-
ment tools were also excluded from the review.

2.3. Study selection and data extraction

The research team, composed of individuals with substantial
experience in cardiovascular nursing and evidence-based medi-
cine, conducted a meticulous literature screening and data
extraction. Two researchers (Y. Jia and N. Cui) independently
reviewed the literature, extracted data, and performed cross-
checks. Any disagreements during this process were resolved
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through consultation with a third researcher (T. Jia). In instances
where the data obtained was incomplete, the creators of the in-
struments were contacted for additional pertinent information.

The initial phase of literature screening involved reviewing titles
and abstracts to exclude irrelevant studies. Following this, two re-
searchers (Y. Jia and N. Cui) conducted a full-text review to deter-
mine the final inclusion of studies.

Data extraction was carried out according to a standardized
template, which included the following details: first author, sample
size, year of publication, geographic region of study, age of partic-
ipants, number of scale dimensions and items, description of scale
dimensions, scoring method for each item, time required to com-
plete the scale, and the measurement properties of the scale. These
properties encompass content validity, structural validity, internal
consistency, hypothesis testing, criterion validity, reliability, cross-
cultural validity, measurement error, and responsiveness. All psy-
chometric property indicators were defined and measured by the
established guidelines set by prior work [27e29].

2.4. Quality evaluation methods

2.4.1. Methodological quality assessment
The COSMIN risk of bias inventory, a comprehensive tool, is

employed to assess the methodological quality of scale studies. It
comprises ten modules: development of PROMsdcrucial for eval-
uating content validity though not a measurement character-
isticdcontent validity, structural validity, internal consistency,
hypothesis testing, criterion validity, reliability, cross-cultural val-
idity, measurement error, and responsiveness. To determine the
risk of bias in each study, the inventory utilizes a five-point scale:
“very good,” “adequate,” “doubtful,” “inadequate” and “not appli-
cable.” The overall risk of bias score for eachmodule is based on the
lowest score of all items within that module, following the mini-
mum scoring principle [27,30].

2.4.2. Evaluating the quality of psychometric properties
The COSMIN quality criteria developed by Terwee et al. [29] are

primarily used for evaluating ninemeasurement characteristics of a
scale: content validity, structural validity, internal consistency,
hypothesis testing, criterion validity, reliability, cross-cultural val-
idity, measurement error, and responsiveness. Each characteristic is
assessed and assigned a rating: sufficient (þ), insufficient (�), or
uncertain (?). In cases where different studies provide varying
evaluations of a specific psychometric property of a scale and the
reasons for this inconsistency remain unclear, the overall rating for
that psychometric property is classified as “inconsistent.” If high-
quality evidence suggests poor content validity of PROMs, further
evaluation of the scale’s measurement properties may be bypassed,
allowing for a direct recommendation for or against the use of the
scale.

2.4.3. Assessing the quality of evidence and recommendations for
evidence

Under the COSMIN framework, each measurement character-
istic of a scale is initially considered “high quality.” This quality is
then downgraded based on four factors: risk of bias, inconsistency,
indirectness, and imprecision. The quality of evidence is catego-
rized into four levels: “high,” “medium,” “low,” and “very low.”
Subsequently, the research team thoroughly assesses the inter-
pretability and applicability of the included scales, providing rec-
ommendations for their selection and usage.

For a scale to be recommended for use (with a strength of
recommendation at Level A), its content validity must be at least
“adequate” (regardless of the level of evidence), and the evidence of
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its internal consistency should not be rated lower than “low.”
Conversely, if there is “high quality” evidence indicating “inade-
quate” content validity, the scale is advised against use (with a
strength of recommendation at Level C). Scales with a strength of
recommendation other than A or C are deemed to have potential for
use; however, further research is required to assess their mea-
surement properties more comprehensively (strength of recom-
mendation: Level B) [27].

3. Results

3.1. Search process

A preliminary search yielded 1,642 articles. After removing du-
plicates, 1,390 articles were excluded. Subsequent evaluation of
titles and abstracts led to the exclusion of 1,350 articles. A full-text
review resulted in the discard of 23 articles. In the end, 17 articles
were selected for analysis (Fig. 1).

3.2. Characteristics of the included studies

Six instruments, specifically developed or translated for
assessing fear of exercise in patients with CVD, were identified
[14,15,23e26,31e41]. Table 1 presents the basic characteristics of
these studies, published between 1993 and 2023, with study sites
in countries including the United Kingdom, Poland, Sweden,
Turkey, and China. Three PROMs (The Tampa Scale for Kinesi-
ophobia Heart [TSK Heart], Exercise Sensitivity Questionnaire
[ESQ], Fear of Activity in Patients with Coronary Artery Disease
[FACT-CAD]) were available in multiple languages
[14,23,24,26,32e41]. Lei et al. [34] and Tang [36] independently
translated the TSK Heart into Chinese version (TSK-CV Heart) and
conducted tests of its validity and reliability. Hu [37], Chen et al.
[39], and Gao et al [40]. independently translated the FACT-CAD
scale into Chinese version (FACT-CV CAD) and conducted tests of
its validity and reliability. Keessen et al. [24] and Ter Hoeve et al.
[38] independently translated the TSK Heart into Dutch version
(TSK-DV Heart) and conducted tests of its validity and reliability.

3.2. Evaluation of the methodological quality of the included
assessment tools and the quality of the measured attributes

Table 2 displays the methodological and measurement attribute
quality ratings. Regarding PROMs development, six studies did not
adequately report the development process of the scale in terms of
relevance, comprehensiveness, and understanding, leading to a
“doubtful” assessment of their methodological quality
[15,25,31,33,35,38].

3.2.1. Validity
3.2.1.1. Content validity. The Swedish and Chinese versions of the
TSK Heart demonstrated good content validity, as the research
team consulted with panels of experts and patients regarding the
relevance, comprehensiveness, and comprehensibility of the scales,
rendering the methodological quality of the content validity
“adequate” [14,34]. One study did not mention content validity
[31]. The remaining studies had limitations such as relying solely on
surveys to assess content validity, lacking qualitative analysis, and
insufficiently specific and detailed descriptions of research pro-
cesses/statistical methods. Thus, their methodological quality was
rated as “ambiguous,” and the content validity of the evaluated
scales was “uncertain.”

3.2.1.2. Structural validity. According to the COSMIN guidelines,
validated factor analysis is recommended for evaluating structural



Fig. 1. The literature screening process.

Table 1
Basic characteristics of the included literature (n ¼ 17).

Author, year, location PROMs Sample Target population Recall period Completion time (min) Response options Dimensions/items

B€ack et al., 2012, Sweden [14] TSK-SV Heart 332 CAD 2 weeks NA 5-point Likert scale 4/17
Waddell et al., 1993, Britain [15] FABQ 184 CVD NA NA 7-point Likert scale 2/16
Ozyemisci-Taskiran et al. (2020) Turkey [23] FACT-CAD 171 CVD NA 4e7 5-point Likert scale 1/21
Keessen et al., 2020, Netherlands [24] TSK-DV Heart 193 CVD 1 week NA 5-point Likert scale 3/13
Hoffmann et al., 2018, Germany [25] FACTS-HF 152 HF 2 weeks NA 6-point Likert scale 2/15
Knapik et al., 2020, Poland [26] TSK-PV Heart 300 CAD NA NA 4-point Likert scale 3/17
Knapik et al., 2011, Poland [31] KCS NA CAD NA NA NA 2/20
Acar et al., 2016, Turkey [32] TSK-TV Heart 75 CVD 1 week NA 4-point Likert scale 4/11
Ghisi et al., 2017, Poland [33] TSK-BP Heart 252 CVD 2 weeks 13.4 ± 1.9 4-point Likert scale 4/16
Lei et al., 2019, China [34] TSK-CV Heart 550 CAD 2 weeks 5 4-point Likert scale 4/17
Farris et al., 2020, Turkey [35] ESQ 287 high risk of CVD NA 30 5-point Likert scale 2/18
Tang, 2020, China [36] TSK-CV Heart 121 CVD 1 week 7e10 4-point Likert scale 4/15
Hu, 2022, China [37] FACT-CV CAD 332 CAD 1 week 4e7 5-point Likert scale 1/21
Ter Hoeve et al., 2022, Netherlands [38] TSK-DV Heart 250 CVD 3 months NA 5-point Likert scale 3/13
Chen et al., 2023, China [39] FACT-CV CAD 275 CAD 10e14days 4e7 5-point Likert scale 4/21
Gao et al., 2023, China [40] FACT-CV CAD 278 HF 4 weeks 4.5 5-point Likert scale 1/21
Wang Zijiao et al., 2023, China [41] ESQ-CV 499 CVD 2 weeks 10 5-point Likert scale 2/18

Note: CAD ¼ coronary artery disease. CVD ¼ cardiovascular disease. ESQ ¼ Exercise Sensitivity Questionnaire. ESQ-CV ¼ Chinese Version of the Exercise Sensitivity Ques-
tionnaire. FABQ ¼ Fear Avoidance Beliefs Questionnaire. FACTS-HF ¼ Fear of Activity in Situations with Heart Failure Questionnaire. FACT-CAD¼ Fear of Activity in Patients
with Coronary Artery Disease. FACT-CV CAD¼ Chinese Version of the Fear of Activity in Patients with Coronary Artery Disease. HF ¼ heart failure. KCS¼ Kinesiophobia Causes
Scale. NA ¼ Not Applicable. PROMs ¼ Patient-Reported Outcome Measures. TSK-SV Heart ¼ The Swedish Version of the Tampa Scale for Kinesiophobia Heart. TSK-TV
Heart ¼ The Turkish Version of the Tampa Scale for Kinesiophobia Heart. TSK-PV Heart ¼ The Polish Version of the Tampa Scale for Kinesiophobia Heart. TSK-CV
Heart ¼ The Chinese Version of the Tampa Scale for Kinesiophobia Heart. TSK-BP Heart ¼ The Brazilian Portuguese version of the Tampa Scale for Kinesiophobia Heart.
TSK-DV Heart ¼ The Dutch Version of the Tampa Scale for Kinesiophobia.
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validity. Eleven studies used only exploratory factor analysis and
were rated “adequate” in methodological quality
[15,24e26,31e33,35e37,39]. All other studies, except for Ter
Hoeve’s, performed validated factor analyses with adequate sample
sizes and were thus rated very good. The cumulative variance
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contributions of the scales in the fourteen studies ranged from
52.15% to 73.73%, all exceeding 50%, and therefore, their measure-
ment properties were evaluated as “adequate”
[14,15,24e26,31,32,34e37,39e41]. Two studies did not report
necessary information like fit indices for the scales, making their



Table 2
Incorporate evaluation of the methodological quality of assessment tools and the quality of measurement attributes (n ¼ 17).

PROMs PROMs
development

Content
validity

Structural
validity

Internal
consistency

Cross-cultural
validity

Reliability Measurement
error

Criterion
validity

Hypothesis testing for
construct validity

Responsiveness

TSK-SV
Heart
[14]

NA Adequate/
þ

Very good/
þ

Very good/? NA/NA Adequate/
þ

NA/NA NA/NA Doubtful/? NA/NA

FABQ [15] Doubtful Doubtful/? Adequate/þ NA/NA NA/NA Doubtful/
?

NA/NA NA/NA NA/NA NA/NA

FACT-CAD
[23]

NA Doubtful/? Very good/? Very good/þ NA/NA NA/NA NA/NA NA/NA Doubtful/? NA/NA

TSK-DV
Heart
[24]

NA Doubtful/? Adequate/þ Very good/þ NA/NA Doubtful/
þ

NA/NA NA/NA Doubtful/? NA/NA

FACTS-HF
[25]

Doubtful Doubtful/? Adequate/þ Very good/þ NA/NA Doubtful/
?

NA/NA NA/NA Doubtful/? NA/NA

TSK-PV
Heart
[26]

NA Doubtful/? Adequate/þ Very good/þ NA/NA NA/NA NA/NA NA/NA NA/NA NA/NA

KCS [31] Doubtful NA/NA Adequate/þ NA/NA NA/NA NA/NA NA/NA NANA NA/NA NA/NA
TSK-TV

Heart
[32]

NA Doubtful/? Adequate/þ Very good/þ NA/NA Doubtful/
þ

NA/NA NA/NA Doubtful/? NA/NA

TSK-BP
Heart
[33]

Doubtful Doubtful/? Adequate/? Very good/þ NA/NA Doubtful/
þ

NA/NA NA/NA Doubtful/? NA/NA

TSK-CV
Heart
[34]

NA Adequate/
þ

Very good/
þ

Very good/þ NA/NA Adequate/
?

NA/NA NA/NA NA/NA NA/NA

ESQ [35] Doubtful Doubtful/? Adequate/þ Very good/þ NA/NA NA/NA NA/NA NA/NA Doubtful/? NA/NA
TSK-CV

Heart
[36]

NA Doubtful/? Adequate/þ Very good/- NA/NA Doubtful/
?

NA/NA NA/NA NA/NA NA/NA

FACT-CV
CAD [37]

NA Doubtful/? Adequate/þ Very good/þ NA/NA Doubtful/
?

NA/NA NA/NA NA/NA NA/NA

TSK-DV
Heart
[38]

Doubtful Doubtful/? NA/NA NA/NA NA/NA NA/NA NA/NA NA/NA NA/NA Doubtful/?

FACT-CV
CAD [39]

NA Doubtful/? Adequate/þ Very good/- Doubtful/þ Adequate/
þ

NA/NA Very good/
þ

Very good/? NA/NA

FACT-CV
CAD [40]

NA Doubtful/? Very good/
þ

Very good/- NA/NA Doubtful/
?

NA/NA NA/NA Doubtful/? NA/NA

ESQ-CV [41] NA Doubtful/? Very good/
þ

Very good/þ NA/NA Doubtful/
?

NA/NA NA/NA Doubtful/? NA/NA

Note: ESQ¼ Exercise Sensitivity Questionnaire. ESQ-CV¼ Chinese Version of the Exercise Sensitivity Questionnaire. FABQ¼ Fear Avoidance Beliefs Questionnaire. FACTS-HF¼
Fear of Activity in Situations with Heart Failure Questionnaire. FACT-CAD ¼ Fear of Activity in Patients with Coronary Artery Disease. FACT-CV CAD ¼ Chinese Version of the
Fear of Activity in Patients with Coronary Artery Disease. KCS ¼ Kinesiophobia Causes Scale. NA ¼ Not Applicable. PROMs ¼ Patient-Reported Outcome Measures. TSK-SV
Heart ¼ The Swedish Version of the Tampa Scale for Kinesiophobia Heart. TSK-TV Heart ¼ The Turkish Version of the Tampa Scale for Kinesiophobia Heart. TSK-PV
Heart ¼ The Polish Version of the Tampa Scale for Kinesiophobia Heart. TSK-CV Heart ¼ The Chinese Version of the Tampa Scale for Kinesiophobia Heart. TSK-BP
Heart ¼ The Brazilian Portuguese version of the Tampa Scale for Kinesiophobia Heart. TSK-DV Heart ¼ The Dutch Version of the Tampa Scale for Kinesiophobia. þ: Posi-
tive. -: Negative. ?: Indeterminate.
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measurement attributes “questionable” [23,33].

3.2.1.3. Hypothesis testing for construct validity. One study used a
control instrument with sufficient measurement properties in a
similar population, leading to a “very good” rating for the meth-
odological quality of its hypothesis test for validity [39]. Nine
studies employed control instrumentswith adequatemeasurement
properties, but it was uncertain if these properties applied to their
study populations, resulting in a “doubtful” rating for their meth-
odological quality [14,23e25,32,33,35,40,41].

3.3. Reliability

3.3.1. Internal consistency
Fourteen studies reported internal consistency for each unidi-

mensional scale or subscale, resulting in a “very good” rating for the
methodological quality of internal consistency
[14,23e26,32e37,39e41]. The subscales in three studies had a
Cronbach’s a coefficient lower than 0.7. Their measurement
61
properties were evaluated as “inadequate” [36,39,40].

3.3.2. Stability
According to the COSMIN guidelines, intragroup correlations

should be calculated, indicating patient stability during the retest
period and the similarity of retest conditions. Only three studies
adequately described patients in the retesting transition period;
hence, their methodological quality was rated as “adequate”
[14,34,39]. The remaining studies were considered “questionable”
methodological quality due to the lack of reported information on
appropriate measurement intervals and the similarity of conditions
under which measurements were taken. Only five studies reported
the Intraclass Correlation Coefficient range of the scale, earning a
“þ” rating [14,24,32,33,39].

3.4. Other measurement properties

None of the studies reported measurement errors. Two studies
respectively addressed the responsiveness and cross-cultural
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validity of the scale [38,39]. Only one study used the TSK Heart as a
gold standard and calculated correlation coefficients between the
scales. Therefore, its methodological quality was rated “very good”
[39].

3.5. Evaluation of the level of evidence for incorporating assessment
tools and recommendation of evidence

Combining the four downgrading factors of the GRADE evidence
grading from the modified version of the COSMIN guidelines,
different levels of downgrading were applied to the measurement
properties of each scale. The Chinese and Swedish versions of the
TSK Heart provided high-quality evidence on psychometric prop-
erties [14,34]. The remaining instruments were graded “B.”

In terms of risk of bias, themethodological quality of the content
validity of the Swedish Version of the TSK Heart (TSK-SVHeart) [14]
and the TSK-CV Heart [34] was adequate, and the rating of the level
of evidence was moderate, while the methodological quality of the
content validity of the remaining scales was ambiguous and the
rating of the level of evidence was low. The methodological quality
of the structural validity of the TSK-SV Heart [14], TSK-CV Heart
[34], Chinese Version of the ESQ (ESQ-CV) [41], FACT-CAD [23], and
the FACT-CV CAD [40] was very good, with a rating of high on the
level of evidence, and the methodological quality of the structural
validity of the rest of the scales was adequate, with a rating of
medium on the level of evidence. The methodological quality of
internal consistency for all scales was very good, and the level of
evidence rating was high. The methodological quality of the cross-
cultural validity of the FACT-CV CAD [39] was ambiguous, with a
low rating on the level of evidence. The methodological quality of
the reliability of the TSK-SV Heart [14], TSK-CV Heart [34], and
FACT-CV CAD [39] was adequate, and the rating of the level of ev-
idence was medium, while the methodological quality of the reli-
ability of the rest of the scales was ambiguous, and the rating of the
level of evidence was low. The methodological quality of the cri-
terion validity of FACT-CV CAD [39] was very good, and the rating of
the level of evidence was high. The methodological quality of the
hypothesis testing for construct validity of FACT-CV CAD [39] was
very good, and the rating for the level of evidence was high. The
quality of the responsiveness of the TSK-DV Heart [38] was
ambiguous, and the rating for the level of evidence was low. The
content validity, structural validity, and reliability of the TSK-CV
Heart [34,36] were inconsistent, and each was downgraded by
one level. There was no inconsistency in each measured charac-
teristic of the TSK-DV Heart [24,38], and it was not downgraded.
The FACT-CV CAD’s [37,39,40] structural validity, reliability, and
hypothesis testing were inconsistent, and each was downgraded by
one level. Regarding imprecision, the Turkish Version of the
TSK Heart (TSK-TV Heart) [32], with a sample size of 75, had an
insufficient sample size and was downgraded one level. Regarding
indirectness, the ESQ [35] had differences between the study
population and the original target population, down one level.
Table 3 details the specific grading results of the scale.

4. Discussion

This systematic review included 17 articles. According to the
COSMIN methodology, six scales assessing fear of exercise in pa-
tients with CVD were evaluated for methodological risk of bias,
psychometric property ratings, and quality of evidence. The find-
ings provide quantitative evidence for researchers and healthcare
professionals to select patient-reported outcome indicators to
measure the level of exercise fear in patients with CVD.
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4.1. The assessment contents of different exercise phobia scales vary
and emphasize different aspects

The assessment tools included in this study assessed the level of
exercise fear in patients with CVD from multiple perspectives, but
each had its own focus. The TSK Heart measures patients’ fear of
sports injuries in four dimensions: danger perception, exercise
avoidance, exercise fear, and dysfunction [34]. The TSK Heart is
available in several languages and can be applied to various clinical
conditions. However, the scale entry lacks CVD-specific content on
exercise fear [14,24,34]. The Fear Avoidance Beliefs Questionnaire
(FABQ) focuses on measuring patients’ fear avoidance beliefs about
physical activity and work, but the scale lacks a recognized
threshold for fear avoidance beliefs [15]. The Kinesiophobia Causes
Scale (KCS) aims to identify the causes of agoraphobia both bio-
logically and psychologically, but it is available in fewer language
versions and is not as widely used as scales such as the TSK Heart
and FABQ [31]. The Fear of Activity in Situations with Heart Failure
Questionnaire (FACTS-HF) was used to assess the exercise fear
response of heart failure patients with different exercise intensities
in different contexts (daily life, exercise training, leisure, and rec-
reation), and it can be used as a reliable tool for assessing exercise
fear in symptomatic and stabilized heart failure patients. The scale
has been used less frequently in clinical practice, and a large-
sample study is needed to validate its reliability and validity [25].
The FACT-CV CAD assesses the level of exercise fear in patients with
coronary artery disease in terms of their feelings, attitudes, beliefs,
and physical activity ability, but the scale lacks large-sample,
multicenter studies, and its measurement characteristics can be
further refined in the future [37,39,40]. The ESQ measures the
cardiorespiratory and somatic perception of exercise intensity from
the dimensions of Pain/Weakness Sensations and Cardiopulmonary
Sensations to reflect the patient’s fear of exercise. The scale also
lacks a large sample size of studies and is less commonly used in
clinical settings [35,41]. The above tools have different evaluation
contents and differences in focus. In the future, researchers can
develop an exercise fear scale for patients with CVD that meets
China’s national conditions and combines the needs of patients
with CVD.
4.2. Methodological quality of exercise fear assessment tools for
patients with CVD needs to be improved

The COSMIN guideline emphasizes evaluating assessment tools’
methodological quality in relevance, comprehensiveness, and
comprehension. Content validity is deemed the most crucial aspect
of this evaluation [27,29,30,42]. Thus, the COSMIN risk of bias
assessment checklist mandates an assessment of whether the
included studies have reported evaluations by patients, experts,
developers, and others on the relevance, comprehensiveness, and
comprehensibility of the assessment tools through interviews or
quantitative surveys. However, most scales in this study assessed
content validity solely through expert consultation, largely over-
looking the perspectives of study participants on the relevance,
comprehensiveness, and clarity of the scale items. This oversight
resulted in a “questionable” methodological quality rating for
content validity in only two studies. Future research endeavors
need to understand the COSMIN criteria when developing or
translating scales comprehensively. Researchers should also
consider incorporating qualitative interviews and quantitative
surveys to gather insights from patients and experts, enhancing the
methodological quality of assessment tools [27].



Table 3
The evidence level and recommendation of evidence included in the evaluation tool (n ¼ 17).

PROM Content
validity

Structural
validity

Internal
consistency

Cross-cultural
validity

Reliability Criterion
validity

Hypothesis testing for
construct validity

Responsiveness Category of the
PROM

TSK-SV Heart
[14]

Moderate High High NA Moderate NA Low NA A

FABQ [15] Low Moderate NA NA Low NA NA NA B
FACT-CAD

[23]
Low High High NA NA NA Low NA B

TSK-DV Heart
[24]

Low Moderate High NA Low NA Low NA B

FACTS-HF
[25]

Low Moderate High NA Low NA Low NA B

TSK-PV Heart
[26]

Low Moderate High NA NA NA NA NA B

KCS [31] NA Moderate NA NA NA NA NA NA B
TSK-TV Heart

[32]
Very low Low Moderate NA Very low NA Very low NA B

TSK-BP Heart
[33]

Low Moderate High NA Low NA Low NA B

TSK-CV Heart
[34]

Low Moderate High NA Low NA NA NA A

ESQ [35] Very low Low Moderate NA NA NA Very low NA B
TSK-CV Heart

[36]
Very low Low High NA Very low NA NA NA B

FACT-CV CAD
[37]

Low Low High NA Very low NA NA NA B

TSK-DV Heart
[38]

Low NA NA NA NA NA NA Low B

FACT-CV CAD
[39]

Low Low High Low Low High Moderate NA B

FACT-CV CAD
[40]

Low Moderate High NA Very low NA Very low NA B

ESQ-CV [41] Low High High NA Low NA Low NA B

Note: ESQ¼ Exercise Sensitivity Questionnaire. ESQ-CV¼ Chinese Version of the Exercise Sensitivity Questionnaire. FABQ¼ Fear Avoidance Beliefs Questionnaire. FACTS-HF¼
Fear of Activity in Situations with Heart Failure Questionnaire. FACT-CAD ¼ Fear of Activity in Patients with Coronary Artery Disease. FACT-CV CAD ¼ Chinese Version of the
Fear of Activity in Patients with Coronary Artery Disease. KCS ¼ Kinesiophobia Causes Scale. NA ¼ Not Applicable. PROMs ¼ Patient-Reported Outcome Measures. TSK-SV
Heart ¼ The Swedish Version of the Tampa Scale for Kinesiophobia Heart. TSK-TV Heart ¼ The Turkish Version of the Tampa Scale for Kinesiophobia Heart. TSK-PV
Heart ¼ The Polish Version of the Tampa Scale for Kinesiophobia Heart. TSK-CV Heart ¼ The Chinese Version of the Tampa Scale for Kinesiophobia Heart. TSK-BP
Heart ¼ The Brazilian Portuguese Version of the Tampa Scale for Kinesiophobia Heart. TSK-DV Heart ¼ The Dutch Version of the Tampa Scale for Kinesiophobia.
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4.3. TSK-SV Heart and TSK-CV Heart can be tentatively
recommended for use

Measurement error was not reported for any assessment in-
struments included in this study, and only two studies [38,39] re-
ported scale responsiveness and criterion validity. Measurement
error encompasses systematic and random errors when scoring the
scales. If the minimum detectable change exceeds the standard
measurement error, it suggests that any change in scale scores is
due to a random error rather than a systematic one. Responsive-
ness, on the other hand, refers to a scale’s ability to detect small but
meaningful changes in characteristics, such as differentiating be-
tween various groups or the same group at different stages [30].

Currently, the development and validation of fear of exercise
assessment tools for patients with CVD are in a nascent stage.
Future research should focus on examining measurement error,
responsiveness, and other measurement characteristics in patients
with CVD to enhance the scientific validity of these assessment
tools.

Despite the assessment tools requiring significant improve-
ment, the Swedish and Chinese versions of the TSK Heart show
promise. They comprise four dimensions, possess an appropriate
number of items, and can be completed within 5e15 min. The
methodological quality of these scales is sufficiently robust, and
they can be tentatively recommended for use.

4.4. Limitations of this study and suggestions for future research

This research underscores the strengths and limitations of
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existing scales for assessing kinesiophobia in patients with CVD,
offering medical practitioners a baseline for evaluation and guiding
future improvements in these scales. However, there are notable
limitations in this study. Firstly, while the COSMIN checklist and
measurement characteristic evaluation criteria are relatively
mature, their interpretative outcomes can be subject to subjective
biases. Secondly, the infrequent reporting of cross-cultural validity
and measurement error by developers of PROMs limits the scope of
the review’s findings to the currently available evidence.

Suggestions for future research include amore holistic approach
to evaluating the quality of methodology and measurement prop-
erties. Additionally, the appropriateness of assessment tools for the
intended population should be a key consideration. For example,
the TSK Heart, initially developed for persistent musculoskeletal
pain, has been adapted for patients with CVD. While it demon-
strates good reliability and validity, it lacks specificity and targeted
applicability for CVD, underscoring the need for disease-specific
considerations in future research tool selection.

Furthermore, differing criteria for identifying high levels of
motor phobia, as evidenced in Keessen and B€ack’s research [14,24],
present a challenge. The absence of a unified criterion for identi-
fying high levels of kinesiophobia impedes the timely detection and
intervention in severe cases. Future research should focus on
establishing a standardized criterion for identifying high levels of
motor fear, enhancing the clinical applicability of the scale.

5. Conclusion

The Swedish and Chinese versions of the TSK Heart are
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tentatively recommended for assessing kinesiophobia in patients
with CVD, owing to their robust methodological quality and su-
perior measurement properties. For scales categorized as Level B,
healthcare providers are advised to adhere to the COSMIN guide-
lines for further psychometric evaluation of the Kinesiophobia
Scale. Special attention should be given to the infrequently assessed
characteristics, with necessary adjustments based on these evalu-
ations. This approach will help ensure that the scales used are
scientifically valid and tailored to the specific needs and charac-
teristics of the patient population being assessed.
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