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ABSTRACT

Objectives: The aim of this study was to define the level of kinesiophobia in cardiac patients, to determine whether there was a positive
change in kinesiophobia after an exercise based cardiac rehabilitation (CR), and to define the associated variables with the change in
kinesiophobia.

Patients and methods: Between September 2017 and December 2018, a total of 98 patients (63 males, 35 females; mean age: 58+10.4 years;
range, 36 to 78 years) diagnosed with coronary artery disease (CAD) were included in the study. The Tampa Scale for Kinesiophobia Heart
(TSK-SV Heart) was used to measure kinesiophobia. The short form of the International Physical Activity Questionnaire (IPAQ) was
applied to measure physical activity level. The Short Form 36 (SF-36) was used to measure health-related quality of life (HRQoL). After
CR, kinesiophobia was reevaluated.

Results: A high level of kinesiophobia was present in 74.5% of the patients. The mean TSK-SV heart score was 41.4+6.2. After CR, 34.6%
of the patients had a high level of kinesiophobia (p<0.001). The patients with a high level of kinesiophobia were physically more inactive
than those with a low level of kinesiophobia (p=0.001) and HRQoL scores were significantly lower (p<0.05).

Conclusion: Kinesiophobia is quite common in patients with CAD. Aerobic exercise capacity and physical activity levels are lower in
patients with a high level of kinesiophobia, compared to those with a low level of kinesiophobia. After an exercise-based CR program,
kinesiophobia significantly reduces.
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Cardiac rehabilitation (CR) is a comprehensive
intervention including exercise training, risk factor
education, behavior change, and psychological
support.! It is an essential part of cardiac patients’
care. It slows or reverses disease progression by
affecting the underlying risk factors and encourages
a healthy and active lifestyle to improve quality of
life, increase cardiac performance, increase exercise
tolerance, reduce cardiovascular symptoms, decrease
anxiety, depression and stress levels, return to work
and maintain independence in daily living activities.”
Exercise-based CR is the intervention with the best

scientific evidence to reduce mortality and morbidity
in coronary artery disease (CAD), particularly after
myocardial infarction, but also in chronic stable heart
failure and cardiac surgery.?

Kinesiophobia is defined as excessive, irrational,
and debilitating fear of movement and activity
resulting from a feeling of vulnerability to painful
injury or reinjury.™ In the literature, kinesiophobia
have been observed in various medical conditions, such
as chronic low back pain, osteoarthritis, fibromyalgia,
and chronic musculoskeletal pain.””! Unfortunately,
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there are few studies investigating the presence and
effects of kinesiophobia in cardiac patients in the
literature. A high level of kinesiophobia was found
in 20% of patients with CAD, six months after the
cardiac event.® In another study, 86.7% of patients
who underwent cardiac surgery had kinesiophobia
preoperatively.”)

The widely used questionnaire to measure
kinesiophobia is the Tampa Scale for Kinesiophobia
(TSK).! The TSK was, then, revised again for heart
diseases and TSK Swedish version for the Heart
(TSK-SV Heart) was created.!'”) The TSK-SV Heart
has been shown to be valid and reliable for heart
diseases.['”!

Cardiovascular diseases are quite common and
mortality rates are high. Physical inactivity is an
important risk factor for these diseases.!! Therefore,
it is conceivable that kinesiophobia may adversely
affect these patients. In the present study, we aimed
to define the level of kinesiophobia in CAD patients
participating in a CR program, to determine whether
there was a positive change in the level of kinesiophobia
after an exercise-based CR program and to define
associated variables with the changes in the level of
kinesiophobia.

PATIENTS AND METHODS

This observational/cross-sectional study was
conducted at Department of Cardiopulmonary
Rehabilitation of Ahi Evren Chest and Cardiovascular
Surgery Training and Research Hospital, between
September 2017 and December 2018. A total of
98 patients (63 males, 35 females; mean age: 58+10.4
years; range, 36 to 78 years) diagnosed with CAD
were included in the study. The study included
both newly diagnosed and previously diagnosed
CAD patients. The patients were recruited from
those who participated in an exercise-based CR
program for the first time. Patients in the first month
after acute myocardial infarction and patients with
musculoskeletal or neurological disorders that would
prevent exercise were excluded from the study. The
study procedure was explained to the patients and
a written informed consent was obtained from each
participant. The study protocol was approved by
Karadeniz Technical University School of Medicine
Ethics Committee (date-no: 2018-151). The study was
conducted in accordance with the principles of the
Declaration of Helsinki.

Demographic data, medical history, cardiovascular
risk factors and ejection fraction were recorded.
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The TSK-SV Heart scale was used to evaluate
kinesiophobia. The Turkish validity and reliability of
the scale were conducted by Acar et al.'? in 2016. The
TSK-SV Heart consists of 17 questions which assess
the subjective rating of kinesiophobia. Each item is
rated on a four-point Likert-type scale as follows:
1-strongly disagree, 2-disagree, 3-agree, 4-strongly
agree, and the total score varies between 17 and 68.
Higher values indicate a higher level of kinesiophobia.
Values of >37 indicate kinesiophobia.!'”

The short form of the International Physical
Activity Questionnaire (IPAQ) was applied to measure
physical activity level over the seven-day period. It
is a widely used reliable and valid tool for physical
activity monitoring.! The specific types of activity
include walking, moderate-intensity activities, and
vigorous-intensity activities. For all types, patients are
asked to define on how many days and how many min
they spent at each of them within the past seven days.
The amount of metabolic equivalents (METs)-min
is calculated by multiplying the amount of min with
8 (vigorous), 4 (moderate) or 3.3 (walking). The results
are summed to gain an overall estimate of physical
activity. The IPAQ form also divides individuals into
three categories: 1-inactive, 2-minimally active, and
3-active. The IPAQ has been shown to be valid and
reliable in the Turkish population.t3

The Short Form 36 (SF-36) was used to measure
health-related quality of life (HRQoL). It is a widely
used questionnaire measuring HRQoL through
eight dimensions: physical functioning, role physical
limitations, bodily pain, general health, vitality, social
functioning, role emotional limitations, and mental
health.'! The questions are combined to generate a
score from 0 to 100, with higher scores indicating a
better health. The SF-36 is a useful scale for evaluating
the patients with CAD.!"”

Cardiac rehabilitation program

The CR program was performed on the
patients with a multidisciplinary team including
a physiatrist as a medical director, a cardiologist,
and an experienced physiotherapist. The main part
of the rehabilitation program was aerobic exercise
training. To determine exercise capacity, all patients
underwent cardiopulmonary exercise test (CPET)
on a cycle ergometer (Lode Corival, Groningen, the
Netherlands). They were instructed to pedal (between
60 and 70 rpm), whilst workload was increased by
10 to 15 Watt/min depending on the expected physical
fitness of the participant (based on sex, age, weight).
Breath-by-breath gas analysis (Metalyzer® 3B; Cortex
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Medical, Leipzig, Germany) was recorded during
exercise. The peak oxygen uptake (VOzpeak) was
defined as the highest value averaged over 30 sec
during the last stage of the incremental test and VO,
at the ventilatory threshold (VT) was determined
by using the V-slope method.’ The peak oxygen
uptake and oxygen uptake at the VT was also reported
as a percentage of the predicted maximal oxygen
consumption.’ Ventilatory efficiency was assessed
by the slope of the min ventilation to the carbon
dioxide production (VE/VCO; slope) calculated over
the linear phase of the response up to the VT. The
maximal oxygen pulse (the ratio of VO, to heart rate,
reflects the amount of VO, extracted per heart beat)
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was recorded.!’ The same test was performed at the
beginning and at the end of the CR program.

According to the CPET results, the aerobic
exercise prescription was done individually. Exercise
training was performed on a cycle ergometer. Each
session lasted 30 min, including a warm-up of 5-min
and a final 5-min cool-down period at 25 to 40% of
VO;peak. The remaining 20 min of the exercise phase
continued between 50 to 75% of VOjpeak.?” The
Borg Scale of Rate of Perceived Exertion (RPE) was
used; the patients exercised at an RPE of 13 to 15. The
load in the exercise phase was gradually increased
by controlling the patient’s heart rate and RPE
throughout the six weeks. The patients continued

TABLE 1
Baseline demographic and clinical characteristics of patients
Demographics n % Mean+SD Median IQR
Age (year) 58.1+£10.4
Sex
Female 35 35.7
Admission diagnoses
Percutaneous coronary intervention 69 70.4
Coronary artery bypass grafting 25 25.5
Heart failure 27 27.6
Hypertension 36 36.7
Duration of illness (month) 65.1+88.8 24 106
Body mass index (kg/m?) 29.7+5.8
Former or current smoker 33 33.7
Clinical parameters
IPAQ score 838.9+1212.5 414.5 868
TPAQ subgroup
- Inactive 66 67.3
- Minimally active 25 25.5
- Active 7 7.1
SF-36 physical functioning 54.3+24.7
SF-36 role physical limitations 37.3£38.3 25 75
SE-36 role emotional limitations 37.2+43.1 0 100
SE-36 vitality 43.8+23.6
SE-36 mental health 50.7+20.7
SF-36 social functioning 57.5+30.3
SF-36 bodily pain 60.1+27.2
SF-36 general health 49.8+22.1
Tampa score 41.4+6.2
Tampa score 237 73 74.5
CPET parameters
VOzpeak (mL/kg/min) 14.6+3.0
VO2-AT (%) 47.7+11.3
Opulse (mL) 12.1+£3.3
Maximum power output (W) 79.8+26.0
EQCO; 32.5+3.6
SD: Standard deviation; IQR: Interquartile range; IPAQ: International Physical Activity Questionnaire; SF-36: Short Form-36;
CPET: Cardiopulmonary exercise testing; VOapeak: Highest 30s average of VO3 in the last stage of exercise; VO1-AT: VO3 at
anaerobic threshold; EQCO2: Ventilatory equivalent for CO».
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the CR program for five days a week, for a total of
six weeks. Electrocardiograms were continuously
tele-monitored and blood pressures were measured
every 5 min throughout the exercise.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS version 23.0 software (IBM Corp., Armonk, NY,
USA). Descriptive data were presented in mean *
standard deviation (SD) or median (min-max) for
continuous variables and in number and percentage
for categorical variables. The chi-square test was
used to analyze the differences between the ratios of
categorical variables in independent groups and the
McNemar test was used to compare dependent groups.
The Kolmogorov-Smirnov test was used to evaluate
the suitability of the data for normal distribution
conditions. Comparisons of numerical variables
between two independent groups were evaluated using
the Student's t-test, when the normal distribution
condition was satisfied and using the Mann-Whitney
U test, when the normal distribution condition was
not satisfied. Comparisons of numerical variables
between two dependent groups were evaluated using
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the Wilcoxon test, since non-parametric conditions
were provided. The Spearman correlation analysis
was used to examine the relationship between the
numerical variables between the two groups. The
split-plot analysis of variance (ANOVA) was used to
compare changes in numerical variables between two
dependent groups. A p value of <0.05 was considered
statistically significant.

RESULTS

Baseline demographic and clinical characteristics
of the patients are presented in Table 1. A high level
of kinesiophobia was present in 74.5% of the patients.
The mean duration of CAD was 65.1 (range, 1 to 240)
months. The mean TSK-SV Heart score was 41.4+6.2
(range, 27 to 60).

The differences between high versus low levels of
kinesiophobia for demographic and clinical variables
are presented in Table 2. There was no significant
difference between the groups in terms of age, sex,
body mass index, and smoking. The incidence of
additional cardiac diagnoses, percutaneous coronary
intervention (PCI), coronary artery bypass grafting

TABLE 3

Comparison of changes in CPET parameters after cardiac rehabilitation in patients with

a high versus low level of kinesiophobia

High level of kinesiophobia (n=73) Low level of kinesiophobia (n=25)
Mean+SD Mean+SD p
VO;peak (mL/kg/min) 0.280
Baseline 14.313 15.7+2.8
Post-rehabilitation 16+2.8 17.942.7
Achange 1.7 1.9
VO,-AT (%) 0.812
Baseline 47+11.5 49.6+10.7
Post-rehabilitation 55.3+10.9 57.5+13.1
Achange 8.4 7.4
O;pulse (mL) 0.332
Baseline 11.9+£3.2 12.743.7
Post-rehabilitation 12.8+2.8 14+3.4
Achange 0.9 1.3
Maximum power output (W) 0.424
Baseline 77.1425.7 87.7+25.7
Post-rehabilitation 90.5+23.9 103.4+23.8
Achange 13.6 15.3
EQCO; 0.405
Baseline 32.9+3.7 31.5+3.1
Post-rehabilitation 31.9+3.8 30+2.3
Achange -0.9 -1.6
SD: Standard deviation; VO,peak highest 30s average of VO; in the last stage of exercise; VO2-AT VO3 at anaerobic threshold; EQCO2: Ventilatory
equivalent for CO,.
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(CABQ), heart failure, and hypertension was similar
in both groups. The duration of the disease was
significantly longer in the group with a high level
of kinesiophobia (p=0.011). According to the IPAQ
test, those with a high level of kinesiophobia were
physically more inactive than those with a low level of
kinesiophobia (p<0.001). The HRQoL level measured
with SF-36 was significantly lower for all subscales,
except for bodily pain in patients with a high level of
kinesiophobia (p values for all subscales are shown in
Table 2). When the CPET results were examined, the
VOspeak (mL/kg/min) was significantly lower in the
group with a high level of kinesiophobia (p=0.034).

The correlation between kinesiophobia level and
demographic and clinical characteristics was analyzed.
There was no significant correlation between age
and kinesiophobia (r=0.188, p=0.064). Kinesiophobia
scores increased as the duration of the diagnosis
increased, although the correlation was weak
(r=0.262, p=0.012). There was a significant decrease
in the IPAQ scores with increasing kinesiophobia
scores (r=-0.315, p=0.002). All subscales of SF-36 were
negatively correlated with the kinesiophobia scores
(p<0.001). Kinesiophobia levels increased as peak VO,
level decreases; however, the correlation was weak
(r=-0.256, p=0.011).

All participants completed 30 sessions of CR.
After CR, the patients were reevaluated in terms of
kinesiophobia levels. High levels of kinesiophobia
were detected in 74.5% of the patients before CR,
and in 34.6% of the patients after CR. Initial TSK-SV
Heart scores for the all population were 41.4+6.2
and decreased to 34.9+5.7 after CR (p<0.001). The
mean TSK-SV Heart scores in the group with a high
level of kinesiophobia were 43.6+4.9 (range, 38 to 60)
at baseline and 36.0£5.8 (range, 25 to 51) after CR
(p<0.001). The mean TSK-SV Heart scores in the group
with a low level of kinesiophobia was 33.0£2 (range,
27 to 37) at baseline and 30.9+3.6 (range, 25 to 38)
after CR (p=0.025).

Changes in kinesiophobia after CR were also
compared in terms of demographic and clinical
characteristics. There was a decrease in TSK-SV Heart
scores after CR in both sexes; however, no significant
difference was found between two sexes (p=0.886). In
addition, there was no significant difference between
patients with and without additional cardiac diagnosis
(PCI, CABG, heart failure and hypertension) in terms
of change in TSK-SV Heart scores after CR. Following
CR, there were significant changes in the CPET
parameters, compared to baseline (p<0.001 for all);
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however, no significant difference was found between
those with a high level of kinesiophobia and those with
a low level of kinesiophobia (Table 3).

DISCUSSION

In the present study, we investigated the level of
kinesiophobia in patients with CAD participating in
a CR program and examined how CR would affect the
level of kinesiophobia. Kinesiophobia was found in
74.5% of CAD patients. This rate was higher than the
study on CAD patients six months after the cardiac
event, in which 20% of the patients reported a high
level of kinesiophobia. In the study of Brunetti et
al.,®! the rate of kinesiophobia was 86% in patients
with acute coronary syndrome and 79% in patients
with acute heart failure. These rates were similar
to our study; however, we included both acute and
chronic CAD patients in our study. We also found a
positive correlation between kinesiophobia level and
disease duration.

A study showed that the kinesiophobia level
decreased over time after an acute CAD episode;
however, a substantial part of the patients still had a
high level of kinesiophobia across time.??! In the acute
period after a cardiac event, it may be expected that
patients will have a fear of activity. However, in our
study, we found that kinesiophobia was also present in
patients with long disease duration.

In the present study, those with a high level of
kinesiophobia were physically more inactive than those
with a low level of kinesiophobia. The VO,peak value,
which is an indicator of aerobic exercise capacity, was
also significantly lower in patients with a high level
of kinesiophobia than in those with a low level of
kinesiophobia. A single study investigating the level
of kinesiophobia and physical activity in patients
with CAD was found in the literature and the results
are consistent with our study: total IPAQ score was
shown to be significantly lower in patients with a
high level of kinesiophobia.® Epidemiological studies
have demonstrated that physical activity is effective
in primary prevention of cardiovascular disease.
Currently, it is known that physical activity plays a
major role in secondary prevention and mortality
reduction in patients with CAD.?*! Kinesiophobia can
be expected in heart patients. However, it would lead to
prolonged physical inactivity, increased cardiac events,
and mortality. Therefore, the immediate assessment
and support of CAD patients in this perspective would
contribute greatly to the long-term burden of disease.
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Furthermore, the HRQoL scores were found to
be significantly lower in patients with a high level
of kinesiophobia than those without kinesiophobia.
Similar results are available in the literature. Back
et al.”* found that HRQoL had a negative impact on
kinesiophobia. In another study, fear of exercise was
negatively associated with the HRQoL in patients
with an internal cardiac defibrillator.””! Also, Kocjan
and Knapik® reported that poor self-assessment of
health was associated with a greater intensification of
kinesiophobia in patients undergoing CR. In the light
of these results, we can speculate that kinesiophobia is
closely related to quality of life. In this case, it is possible
to suggest that psychotherapy for cardiac patients,
which is an important part of CR, is indispensable in
reducing the fear of activity and, thus, improving the
quality of life.

In our study, the kinesiophobia level was
reevaluated following CR and the rate decreased
to 34.6%. In other words, there was a significant
improvement. Similarly, in one study, 86.6% of
the patients undergoing cardiac surgery had
kinesiophobia and this rate decreased to 6.6% after
CR program and surgery.”) These data suggest
that encouraging CAD patients to participate in a
CR program would be an important step toward
resolving the fear of activity in these patients. There
are also studies indicating that the presence of
kinesiophobia adversely affects participation in a CR
program and its sustainability.?**%! Considering the
fact that exercise-based CR reduces mortality and
morbidity, encouraging patients to participate in a
CR program is important for secondary prevention.

The TSK-SV Heart scale is not widely used in
clinical practice. However, considering the high
level of fear of exercise in patients with CAD, the
implementation of a kinesiophobia scale while
organizing the CR program would help to measure
the outcome of rehabilitation. At the time of this
study implementation, the TSK-SV Heart scale was
the only available tool to evaluate fear of movement,
although it was not specifically developed to measure
kinesiophobia in CAD patients. Very recently, a novel
scale developed for this purpose in CAD is published
and, in future studies, this scale seems to be more
appropriate for use in CAD.?

The main limitations of our study are its relatively
small sample size and the lack of a limitation for
the disease duration. Therefore, further large-scale
studies with limited or grouped disease duration
(early/late) would be beneficial. In addition, we
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evaluated kinesiophobia early after CR program in
this study and further studies are needed to evaluate
its long-term effect. The rate of angina pectoris
or complications such as arrest, and intensive
care hospitalization were not evaluated; however,
these conditions may have contributed to fear of
movement.

In conclusion, kinesiophobia is quite common
in patients with CAD and increases, as the disease
duration prolongs. Aerobic exercise capacity and
physical activity levels are lower in patients with
a high level of kinesiophobia, compared to those
with a low level of kinesiophobia. In addition, the
HRQoL decreases significantly. The CR can improve
kinesiophobia significantly and this improvement
seems to be higher in patients with a high level of
kinesiophobia at baseline.
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