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Objectives: The primary objective was to deter-
mine the responsiveness of the Dutch version of the 
13-item Tampa Scale for Kinesiophobia for cardiac 
patients (TSK-NL Heart). The secondary objective 
was to assess changes in kinesiophobia during car-
diac rehabilitation.
Methods: Kinesiophobia was measured pre- and 
post-cardiac rehabilitation using the TSK-NL Heart 
questionnaire in 109 cardiac patients (61 years; 
76% men). The effect size of kinesiophobia score 
changes was calculated for the full population. A 
measure that is responsive to change should pro-
duce higher effects sizes in patients in whom kine-
siophobia improves. Therefore, effect sizes were 
also calculated for patients who did or did not 
improve on selected external measures. For this 
step, the Cardiac Anxiety Questionnaire (CAQ) and 
the Hospital Anxiety and Depression Scale (HADS) 
were completed as external measures in a subsam-
ple of 58 patients.
Results: The effect size of the TSK-NL Heart for the 
full study population was small (0.29). In line with 
the study hypothesis the effect size was higher 
(moderate) for patients with improved CAQ (0.52) 
and HADS scores (0.54). Prevalence of high kine-
siophobia levels decreased from 40% pre-cardiac 
rehabilitation to 26% post-cardiac rehabilitation 
(p = 0.004).
Conclusion: The TSK-NL Heart has moderate 
responsiveness and can be used to measure chan-
ges in kinesiophobia. Improvements in kinesiop-
hobia were observed during cardiac rehabilitation. 
Nevertheless, high levels of kinesiophobia were still 
highly prevalent post-cardiac rehabilitation.

Key words: Tampa Scale for Kinesiophobia; cardiac rehabilita-
tion; exercise; fear of movement; physical activity; cardiovas-
cular disease; responsiveness; prediction finding.
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Physical activity (PA) is one of the cornerstones of 
prevention of cardiovascular disease (CVD) (1). 

LAY ABSTRACT
Fear of movement (kinesiophobia) is common in patients 
referred for cardiac rehabilitation. Before interventions 
can be designed to target kinesiophobia, the impact 
of current cardiac rehabilitation programmes on kine-
siophobia should be studied. Kinesiophobia is measured 
with the Tampa Scale for kinesiophobia (TSK-Heart). In 
order to measure the effect of cardiac rehabilitation on 
kinesiophobia, the TSK-Heart should be able to detect 
changes in the level of kinesiophobia (responsiveness). 
This study determined the responsiveness of the TSK-
Heart and assessed changes in the level of kinesiophobia 
during cardiac rehabilitation, and shows that the TSK-
Heart has moderate responsiveness. In addition, it was 
found that the prevalence of high levels of kinesiopho-
bia, decreased from 40% before cardiac rehabilitation to 
26% after cardiac rehabilitation. 

https://creativecommons.org/licenses/by-nc/4.0/
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Fear of movement, also known as kinesiophobia, 
might be associated with inadequate levels of PA (2). 
Kinesiophobia is present in 45% of patients after a 
recent CVD hospitalization (2) and in 20% of patients 
3–10 months after hospital discharge (3). In addition to 
low levels of PA, high levels of kinesiophobia are also 
related to decreased muscle endurance and decreased 
quality of life (2). 

Participation in cardiac rehabilitation (CR), including 
exercise and psychological interventions, has been 
shown to improve psychological factors, such as gene-
ral anxiety and depression (4–6). Therefore, CR might 
also be a suitable setting for interventions targeting 
patients with lasting kinesiophobia. However, before 
interventions can be designed, the impact of current CR 
should be studied to determine the prevalence of high 
levels of kinesiophobia post-CR. Furthermore, it is 
unknown which clinical and demographic variables are 
predictive of lasting kinesiophobia and which beliefs 
about PA contribute to high levels of kinesiophobia 
post-CR. Insight into these aspects is important for 
the design of interventions. 

The lack of data on kinesiophobia pre- and post-CR is 
partly due to the absence of well-validated instruments. 
Kinesiophobia is measured with the Tampa Scale for 
Kinesiophobia (TSK) (7) The TSK was originally 
developed for patients with musculoskeletal pain and 
has been shown to have good reliability and validity, 
and to be responsive to change in this population (7, 8). 
The TSK questionnaire was adapted by Back et al. for 
use in cardiac patients and renamed TSK-Heart (9). 
Although the TSK-Heart questionnaire has been valida-
ted (3, 9–11), it is not known if it is responsive to change.

The primary objective of this study was to deter-
mine the responsiveness of the Dutch version of the 
TSK-Heart questionnaire in a CR population. In case 
reasonable responsiveness was found, the secondary 
aims were to assess changes in kinesiophobia during 
CR and to explore candidate predictors (demographic 
and clinical variables and belief about PA) of high 
levels of kinesiophobia post-CR.

MATERIAL AND METHODS

Study design and participants
Patients with a variety of cardiac diagnoses referred 
to CR at Capri Cardiac Rehabilitation (Rotterdam, the 
Netherlands) or Cardiovitaal Cardiac Rehabilitation 
(Amsterdam, the Netherlands) between July 2018 
and February 2019 were invited to participate in this 
longitudinal prospective cohort study. The majority 
of patients are referred to CR within 1–3 months 
after a cardiac event. Inclusion criteria were: age 
>18 years, proficiency in Dutch and access to e-mail. 

A waiver of approval was granted by the Medical 
Ethics Committee of Erasmus University Medical 
Centre, Rotterdam, the Netherlands (MEC-2017-
1096). All patients provided informed consent. To 
assure methodological quality the box Responsive-
ness (construct approach) of the COSMIN checklist 
(COnsensus-based Standards for the selection of 
health status Measurement INstruments) was used to 
design this study (see Appendix I) (12). The current 
study aimed to include a minimum of 150 participants 
to determine both validity (see previous publication 
(3)) and responsiveness. According to the COSMIN 
Checklist, a minimum of 50 patients is considered 
adequate, and a minimum of 100 patients is seen as 
good to determine responsiveness using a construct 
approach (12). 

Cardiac rehabilitation programme
All patients were enrolled in a multidisciplinary CR 
programme based on European and Dutch guidelines 
(13, 14). The programme comprised 2 training ses-
sions per week (aerobic and strength exercises) for a 
duration of 6–12 weeks. Educational sessions were 
offered on cardiovascular risk factors, healthy lifestyles 
and emotional coping. All sessions lasted for approx-
imately 1 h. Based on individual goals, patients could 
participate in individual or group counselling sessions 
focused on healthy diet, smoking cessation and stress 
management. If needed, patients were referred to a 
psychologist for additional psychological support. CR 
was ended when individual goals were met or after 
consultation between patient and the multidisciplinary 
CR team.

Data collection
Kinesiophobia. Kinesiophobia was measured with the 
Dutch version of the 13-item Tampa Scale for Kine-
siophobia for cardiac patients (TSK-NL Heart) (3). 
The outcome is a score between 13 and 52. A cut-off 
score of 29 or higher was used to define high levels 
of kinesiophobia (3). In addition to the total score, a 
sum score was calculated for each of the 3 subscales 
of the TSK-NL Heart: (1) fear of injury (sum score 
between 8 and 32 of items 1, 2, 3, 5, 6, 7, 9, and 12); 
(2) perception of risk (sum score between 2 and 8 of 
items 4 and 10); and (3) avoidance of PA (sum score 
between 3 and 12 of items 8, 11, and 13). 

External measures. Since a gold standard for deter-
mining kinesiophobia is lacking, the current study 
used a construct approach (12) with an external cri-
terion. As external criteria 2 measurement tools were 
used, which are often used to determine anxiety in CR: 
(i) Cardiac Anxiety Questionnaire (CAQ) (15) and 
(ii) Hospital Anxiety and Depression Scale (HADS) 
(16). Our previously conducted cross-sectional study 
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found the TSK-NL Heart to be strongly correlated 
with the CAQ and HADS (3). The CAQ measures 
cardiac anxiety, which can be defined as “anxiety 
symptoms that are triggered by specific cardiac-related 
stimuli and symptoms” (15). The outcome is a score 
between 0 and 72. The HADS consists of 2 subscales 
to measure generic anxiety (HADS-A) and general 
depression (HADS-D) (16). For the purposes of this 
study, only the HADS-A was used. The outcome is a 
score between 0 and 21.

Procedure. Data on age, sex, cardiac diagnoses, type 
of intervention, history of cardiac disease and comor-
bidities were obtained from medical charts. Patients 
were asked to complete the TSK-NL Heart, CAQ and 
HADS-A online, at home, 1 week before the start of CR 
(pre-CR). At 3 months follow up (post-CR), patients 
were asked to complete the TSK-NL Heart again. To 
determine external responsiveness, only a subsample 
of the patients (only patients receiving CR at the loca-
tion in Rotterdam) received the CAQ and HADS for 
a second time.

Statistical methods
Patient selection and characteristics. Patient characte-
ristics are presented as means and standard deviations 
(SD) for normally distributed data, and as medians 
and interquartile ranges (IQR) for non-normally dist-
ributed data. Normality was checked using a Kolmo-
gorov–Smirnov test. Categorical data are presented 
as percentages. To evaluate potential bias, differences 
in baseline characteristics between patients included 
and excluded from analysis were evaluated using an 
independent samples t-test, Mann–Whitney U test or 
χ2 test, as appropriate. In case of missing items within 
a questionnaire, a maximum of 2 items were imputed 
with the median score on the other items of the same 
patient (17).

Responsiveness. Internal responsiveness was esti-
mated by calculating the effect size (ES, (change 
score/SD of pre-CR score)) and standardized response 
mean (SRM, (change score/SD of change score)) of 
the change in the total score in the full study popula-
tion. For both the ES and SRM, a score ≤ 0.49 was 
considered small, 0.50–0.79 as moderate and ≥ 0.80 
as large (18). Since ES and SRM are based on para-
metric distributions, the TSK scores pre-CR and 
post-CR will be assessed using paired samples t-test 
(parametric distribution) and Wilcoxon signed-rank 
test (non-parametric distribution). If similar results 
are yielded from both tests, the ES and SRM can be 
interpreted safely. Since substantial improvements in 
TSK-NL Heart scores are expected in only a subsam-
ple of patients entering CR with high kinesiophobia 
scores (3), and since specific kinesiophobia inter-
ventions are lacking during CR, no large treatment 

effect was anticipated. Therefore, the current study 
anticipated finding small to moderate ES and SRM 
values for the full study population. A measure that 
is responsive to change should be able to distinguish 
between subgroups of patients who do or do not 
show changes. Higher ES and SRM values are the-
refore expected in a subsample of patients who show 
improvements on the external measures (CAQ and 
HADS-A). Therefore, external responsiveness was 
determined by calculating ES and SRM values for 
subsamples of patients who showed improvements 
(change score > 0) on the external measures and for 
patients whose scores did not improve (change score 
≤ 0). We defined the responsiveness of TSK-NL Heart 
to be reasonable in case the ES and SRM values were 
at least moderate for the subsample that improved on 
the external measures and small for the group that 
did not improve.

External responsiveness was further explored using 
Spearman’s correlation coefficients between change 
scores on the TSK-NL Heart and change scores on 
the external measures (CAQ and HADS-A). A cor-
relation coefficient ≤ 0.29 was considered a poor 
correlation, 0.30–0.49 a moderate correlation, and 
≥ 0.5 a strong correlation (19). Since all 3 questionn-
aires measure anxiety, we anticipated a correlation 
between the change scores (3). Nevertheless, since 
the TSK-NL Heart measures a specific anxiety 
(movement-related), we did not expect to find a 
strong correlation.

Changes in kinesiophobia and predictor finding 
analysis. The non-normally distributed TSK-NL 
Heart, HADS-A and CAQ mean score changes, 
between pre-CR and post-CR, were tested with a 
Wilcoxon signed-rank test. Pre-CR scores and post-
CR scores were presented with amplitude probability 
distribution function (APDF) plots (3). For the origi-
nal TSK, one study reports a change of 5.5 points, on 
a 13-item scale, as clinically relevant, while another 
study reports a change of 4.5, on a 17-item scale, as 
clinically relevant (8, 20). For the purpose of this 
study, the number of patients showing an improve-
ment of at least 5 points on the TSK-NL Heart was 
calculated.

For the predictor finding analysis (21), univariate 
logistic regression analysis was performed with the 
dichotomized TSK-NL Heart score (scores ≥ 29 vs 
score < 29) as dependent variable and baseline cha-
racteristics (age, sex, diagnosis and type of interven-
tion) and pre-CR scores on the TSK-NL Heart (total 
score and scores on subscales), CAQ and HADS- A 
as predictor variables.

For all tests SPSS version 26 (IBM Crop, Amonk, 
USA) was used. A p-value < 0.05 was considered 
significant.
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Assessing changes in fear of movement in patients attending cardiac rehabilitation p. 4 of 9

RESULTS

Methodological quality
All 10 items of the COSMIN criteria checklist were 
completed (see Appendix I). Nine items were scored 
as “very good” and 1 was scored “adequate”.

Participants
A total of 171 patients participated in this study. Of 
these, 109 patients (61 years old, 76.1% male) com-
pleted the TSK-NL Heart both pre-CR and post-CR 
and were included in the analysis (Fig. 1, Table I). The 
majority of patients were referred to CR after an acute 
event (52.3%), such as a myocardial infarction. Details 
regarding cardiac diagnosis can be found in Table I. 
A history of cardiac disease was present in 23.9% 
of patients. Included patients were more often men 
(76.1% vs 61.3%; p = 0.04), had lower levels of kine-
siophobia (median TSK-NL Heart score (IQR) score 
of 26 (11) vs 29.5 (14); p = 0.03) and had less generic 
anxiety (median HADS-A score (IQR) score of 5 (5.5) 

vs 6.0 (7.0); p = 0.02) compared with patients excluded 
due to incomplete TSK-NL Heart questionnaires.

The external measures (HADS-A and CAQ) were 
completed post-CR in only 1 of the participating cen-
tres. Therefore, external responsiveness could only 
be determined within this subsample consisting of 58 
patients. There were no baseline differences observed 
between the sample included for the internal responsi-
veness (n = 109) and external responsiveness (n = 58).

Responsiveness
The parametric and non-parametric distributions of 
the TSK-NL Heart were assessed prior to investiga-
ting the ES and SRM. Both the paired samples t-test 
and Wilcoxon signed-rank test yielded similar results 
(paired samples t-test: mean (SD) TSK NL Heart: 
pre-CR: 26.11 (7.20) and post-CR: 24.03 (7.41), 
p < 0.001) (Wilcoxon signed-rank test: median (IQR) 
TSK NL Heart pre-CR: 26.0 (11) and post-CR: 23.0 
(11), p < 0.001), indicating that the assessment of ES 
and SRM is justified. Both the ES of the change score 
(0.29) and the SRM of the change score (0.37) were 

Fig. 1. Flowchart of study.
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Assessing changes in fear of movement in patients attending cardiac rehabilitation p. 5 of 9

small. There was a moderate and significant correla-
tion between change scores on the TSK-NL Heart and 
the CAQ (Rs = 0.30, p = 0.02). There was a poor and 
non-significant correlation between change scores 
on the TSK-NL Heart and the HADS-A (Rs = 0.21, 
p = 0.11). Based on the CAQ, 44 patients were clas-

sified as improved, while 13 patients did not improve 
(see Table II). Both the ES and the SRM of the TSK-
NL Heart change score were moderate for patients 
with an improved CAQ score (ES = 0.52; SRM = 0.57) 
and small for patients with no improvement (ES = 0; 
SRM = 0). Based on the HADS-A, 29 patients were 
classified as improved, while 29 patients did not 
improve (see Table II). In line with the CAQ, both the 
SRM and the ES of TSK-NL Heart change score were 
moderate for patients with an improved HADS-A score 
(ES = 0.54; SRM = 0.60) and small for patients who did 
not improve (ES = 0.26; SRM = 0.36).

Changes in kinesiophobia and predictors for high 
levels of kinesiophobia post-CR
Since moderate ES and SRM values were found in the 
subsample that improved on the external measures, we 
determined the responsiveness of the TSK-NL Heart 
to be reasonable and we proceeded with our secondary 
aims. Total score on the TSK-NL Heart improved from 
a median score (IQR) of 26.0 (11.0) pre-CR to 23.0 
(11.0) post-CR (p < 0.001) (Fig. 2, Table II). A total of 
31.2% of patients showed an improvement of at least 
5 points on the TSK-NL Heart. Prevalence of a high 
level of kinesiophobia (TSK-NL Heart score ≥ 29) 
was seen in 40.4% pre-CR and improved to 25.7% 
post-CR (p = 0.004).

Patients with a high level of kinesiophobia pre-CR 
were more likely to have high levels of kinesiophobia 
post-CR (OR = 9.83, 95% CI = 3.52–27.46). Additional 
univariate regression analyses revealed that the odds 
of having high kinesiophobia levels post-CR were 
also higher when having a higher baseline score on the 
CAQ (OR = 1.12, 95% CI = 1.06–1.19) and HADS-A 
(OR = 1.26, 95% CI = 1.11–1.42). Furthermore, high 
scores pre-CR on all TSK subscales (reflecting beliefs 
that contribute to kinesiophobia) were related to high 
levels of kinesiophobia post-CR, especially pre-CR 
score on the subscale “Avoidance of PA” (OR = 1.95, 
95% CI = 1.44–2.65) (see Table III).

Table I. Baseline characteristics of patients included for analysis 
(n = 109)

Characteristics Included 

Male, n (%) 83 (76.1%)
Age, years, mean (SD) 61.1 (11.6)
Referral admission, n (%)

Acute
• STEMI
• NSTEMI
• Unstable AP
• Ventricular tachycardia with ICD
• Ventricular tachycardia without ICD
• Supraventricular tachycardia AF
• Supraventricular tachycardia atrial flutter
• Aspecific thoracic pain

57 (52.3)
22 (20.2)
21 (19.3)
1 (0.9)
2 (1.8)
2 (1.8)
5 (4.6)
1 (0.9)
3 (2.8)

Elective
• Stable AP
• Congenital heart disease
• Heart failure
• Valvular disease
• Aneurysm

52 (47.7)
21 (19.3)
2 (1.8)
9 (8.3)
18 (16.5)
2 (1.8)

Referral procedure, n (%)  
Medication only 19 (17.6)
Interventional 53 (49.1)
Surgical 36 (33.3)

Cardiac history, n (%)
Comorbidities

• Stroke
• TIA
• COPD
• OSAS
• Rheumatic disease
• Musculoskeletal disorder
• Oncological disease
• Renal failure

26 (23.9)
2 (1.8)
4 (3.7)
9 (8.3)
7 (6.4)
6 (5.5%)
6 (5.5)
6 (5.5)
3 (2.8)
26 (11)

TSK-NL Heart score, median (IQR)
CAQ score, median (IQR) 23.5 (16.8)
HADS-A score, median (IQR) 5 (5.5)
STEMI: ST-Elevation Myocardial Infarction; NSTEMI: non-ST-elevation 
myocardial infarction; AP: angina pectoris; ICD: internal cardiac defibrillator; 
AF: atrial fibrillation; TIA: transient ischaemic accident; COPD: chronic 
obstructive pulmonary disease; OSAS: obstructive sleep apnoea syndrome; 
TSK: Tampa Scale for Kinesiophobia; CAQ: Cardiac Anxiety Questionnaire; 
HADS-A: Hospital and Anxiety Questionnaire – Anxiety Scale.

Table II. Responsiveness: effect size and standardized response mean (n = 109)

Group of patients

Pre-CR TSK 
score

Post-CR TSK 
score ∆TSK score

p-value*

Effect size
Standardized 
response mean

Median (IQR) Median (IQR) Median (IQR) (ES) (SRM)

Internal responsiveness
 Total sample (n=109) 26.0 (11.0) 23.0 (11.0) –2.0 (8.0) <0.001 0.29 0.37
 
External responsiveness
 Total sample that completed CAQ (n = 57) 25.0 (10.5) 23.0 (10.5) –2.0 (7.0) 0.002 0.37 0.46
 Improved on CAQ (n = 44) 25.0 (10.0) 23.0 (10.5) –4.0 (7.0) 0.001 0.52 0.57
 Not improved on CAQ (n = 13) 21.0 (15.0) 22.0 (16.0) 0.0 (4.0) 0.88 0 0
 
  Total sample that completed HADS-A (n = 58) 25.0 (10.5) 23.0 (10.3) –2.5 (7.0) 0.001 0.39 0.48
  Improved on HADS-A (n = 29) 25.0 (10.0) 22.0 (9.5) –4.0 (8.5) 0.005 0.54 0.60
  Not improved on HADS-A (n = 29) 22.0 (12.5) 24.0 (10.5) –2.0 (6.5) 0.08 0.26 0.36
IQR: interquartile range; TSK: Tampa Scale for Kinesiophobia; CAQ: Cardiac Anxiety Questionnaire; HADS-A: Hospital and Anxiety Questionnaire-Anxiety Scale
*Wilcoxon signed-rank test to compare pre-CR and post-CR TSK scores.
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DISCUSSION

In line with the study hypothesis, small ES and SRM 
values were found for the TSK-NL Heart change sco-
res in the full study population and higher (moderate) 
ES and SRM values in a subsample of patients who 
showed improvements on the external measures. These 
results suggest that the TSK-NL Heart has reasonable 
responsiveness in patients completing CR. The current 
outcomes reveal that at the start of CR, 40% of patients 
had high levels of kinesiophobia, which decreased to 
26% post-CR.

The original TSK was developed for patients with 
low back pain (8, 20, 22–24) Internal responsiveness 
in our full study population (ES: 0.29; SRM: 0.37) 
was low when compared with that in patients with 
chronic low back pain participating in a rehabilita-
tion programme (ES 1.36; SRM 1.49) (8). Values of 
the ES and SRM depend on the expected magnitude 

of the treatment effect. Despite the fact that targeting 
kinesiophobia is an objective of CR, no specific 
treatment strategies for kinesiophobia are currently 
used in CR. In addition, only a subsample of patients 
who enter CR have high levels of kinesiophobia (3) 
Therefore, substantial reductions in TSK-NL Heart 
scores are not expected for the whole population. 
Consequently, low ES and SRM were anticipated. 
By including this heterogeneous population, we 
were able to determine whether the TSK-NL heart 
is able to distinguish between subgroups of patients 
who do or do not show changes in kinesiophobia. We 
did indeed find that ES and SRM values improved 
from small to moderate for patients who improved 
on the CAQ and for patients who improved on 
the HADS-A compared with patients who did not 
improve on these external measures. Furthermore, a 
moderate significant correlation was found between 
the change scores on the TSK-NL Heart and CAQ, 

Fig. 2. Total scores of the TSK, HADS-A and CAQ pre-CR and post-CR. (a) Histogram high levels of kinesiophobia (TSK-NL Heart) pre-cardiac 
rehabilitation (CR) and post-CR (McNemar test). (b,c,d) Amplitude Probability Distribution Function (ADPF) of (c) HADS-A, (b) TSK-NL Heart and 
(d) CAQ sumscores pre-CR and post-CR (Wilcoxon signed-rank test). 
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while the correlation between the change scores 
on the TSK-NL Heart and the HADS-A was non-
significant. An explanation for this finding might 
be that the TSK-NL Heart and CAQ both measure 
specific cardiac-related fear, while the HADS-A 
measures generic anxiety. 

Overall, the study outcomes indicate that the 
TSK-NL Heart has moderate responsiveness. The 
authors recommend further research into the respon-
siveness of the TSK-NL Heart in larger sample sizes 
using anchor-based methods to confirm the current 
results. Using anchor-based methods also allows for 
research into the minimal clinical important change 
(MCIC). The MCIC cannot be determined with a con-
struct approach as used in our study. Therefore, it can 
be debated whether the improvement of 2 points we 
found on the TSK-NL Heart score is clinically relevant. 
Nevertheless, 31% of patients showed an improvement 
of at least 5 points on the TSK-NL Heart, which was 
previously suggested to be a clinically relevant change 
in other patient populations (8, 20). Furthermore, an 
improvement was seen in the percentage of patients 
scoring above the threshold for high kinesiophobia 
scores from 40% to 26%. Altogether, this indicates that 
relevant improvements are made during CR. 

Regardless of attendance at CR, a large number of 
patients (26%) still had high levels of kinesiophobia on 
the long term. Before designing interventions, it is of 
value to understand which patients should be targeted. 
The results of our univariate logistic regression ana-
lysis with a limited number of baseline characteristics 
suggest that high kinesiophobia scores post-CR are 
independent of sex, age, diagnosis (acute vs elective) 
and type of intervention, but may be predicted by high 

kinesiophobia and generic anxiety scores at the start of 
CR. In line with our findings, a high level of generic 
anxiety (HADS-A) has been shown to be a predictor 
for kinesiophobia in a previous study with patients with 
CVD (2), while sex and medical background did not 
predict kinesiophobia (25, 26). In addition, the current 
results also show that high scores on the sub-scales of 
the TSK-NL Heart were all predictive of high levels of 
kinesiophobia post-CR. Especially high scores on the 
subscale “avoidance of PA” increased the risk of high 
levels of kinesiophobia post-CR. A recent qualitative 
study shows that avoidance of PA is often the result of 
negative beliefs and attitudes towards PA (27).

The outcomes of the current study can assist clinici-
ans in determining who could potentially benefit from 
additional interventions and can also help in desig-
ning these interventions. Nevertheless, before these 
interventions are developed, future studies should first 
investigate how kinesiophobia relates to PA in cardiac 
patients. Furthermore, future studies should investigate 
a larger set of potential predictors (e.g. time since 
cardiac event and specific diagnosis categories) in a 
larger study population.

Study limitations
To our knowledge this is the first study to evaluate 
the responsiveness of the TSK for cardiac patients. 
Nevertheless, some aspects of the current study warrant 
consideration. First, patients who were excluded from 
the current analysis (patients who did not complete the 
TSK-NL Heart post-CR) had lower TSK-NL Heart 
scores, which might limit generalizability. Although 
we could not investigate the subjects’ reasons for not 
completing the questionnaire, we hypothesize that this 

Table III. Univariate logistic regression analysis with high TSK-NL score post-cardiac rehabilitation (post-CR) as dependent variable (n = 109) 

Predictor
Low TSK score
(< 29), n = 81

High TSK score
(≥ 29), n = 28

OR high TSK score
post-CR 95 % CI p-value

Sex, n (%)
 Male 61 (75.3) 22 (78.6) ref
 Female 20 (24.7) 6 (21.4) 0.83 0.30–2.35 0.73
Age, mean (SD) 61.7 (11.6) 59.3 (11.6) 0.98 0.95–1.02 0.35
Admission, n (%)
 Elective 38 (46.9) 14 (50) ref
 Acute 43 (53.1) 14 (50) 0.88 0.37–2.09 0.78
Procedure, n (%)
 Medication 13 (16.1) 6 (22.2) ref
 Surgical 29 (35.8) 7 (25.9) 0.52 0.15–1.87 0.32
 Interventional 39 (48.1) 14 (51.9) 0.78 0.25–2.44 0.67
High TSK score pre-CR, n (%)
 Low 59 (72.8) 6 (21.4) ref
 High 22 (27.2) 22 (78.6) 9.83 3.52–27.46 < 0.001
TSK total score Pre-CR, median (IQR) 23.0 (10.0) 32.0 (7.7) 1.24 1.13–1.36 < 0.001
TSK Fear of injury Pre-CR, median (IQR) 15.0 (8.0) 21.5 (5.0) 1.28 1.14–1.44 < 0.001
TSK Perception of risk-Pre CR, median (IQR) 4.0 (2.0) 5.0 (2.0) 1.82 1.23–2.70 0.003
TSK Avoidance of PA-Pre-CR, median (IQR) 5.0 (3.0) 6.5 (2.0) 1.95 1.44–2.65 < 0.001
CAQ score pre-CR, median (IQR)1 21.0 (16.0) 32.5 (15.5) 1.12 1.06–1.19 < 0.001
HADS-A score pre-CR, median (IQR)2 3.0 (3.0) 7.5 (4.5) 1.26 1.11–1.42 < 0.001
1Data missing for n = 13; 2Data missing for n = 12.
ref: reference category; SD: standard deviation; IQR: interquartile range; TSK: Tampa Scale for Kinesiophobia; PA: physical activity, CAQ: Cardiac Anxiety 
Questionnaire; HADS: Hospital and Anxiety Scale.
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was mainly due to not completing the CR programme. 
This suggests that patients with higher kinesiophobia 
levels might quit CR prematurely more often than 
patients with lower levels. Secondly, univariate logistic 
regression analyses were used to assess a limited num-
ber of demographic and clinical variables as predictors 
of kinesiophobia post-CR. The results of this analysis 
should be interpreted with caution, as the sample size 
was restricted. Nevertheless, both the external anxiety 
measures and the kinesiophobia score at the start of CR 
all significantly predict high levels of kinesiophobia 
post CR at the level of p < 0.001. Finally, this study did 
not include a control group of patients not participating 
in CR. Therefore, caution is required when attributing 
the improvements found in kinesiophobia to CR.

CONCLUSION

The outcomes indicate that, in patients attending CR, 
TSK-NL Heart has moderate responsiveness and can be 
seen as a candidate measurement tool to evaluate chan-
ges in kinesiophobia. In addition, outcomes demonstrate 
improvements in kinesiophobia levels after completion 
of CR. Nevertheless, a considerable proportion of 
patients (26%) retain high levels of kinesiophobia after 
completion of CR, warranting further investigations and 
the development of treatment strategies.
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