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ABSTRACT

Objectives To identify factors associated with
kinesiophobia (fear of movement) after cardiac
hospitalisation and to assess the impact of kinesiophobia
on cardiac rehabilitation (CR) initiation.

Design Prospective cohort study.

Setting Academic Medical Centre, Department of
Cardiology.

Participants We performed a prospective cohort study in
cardiac patients recruited at hospital discharge. In total,
149 patients (78.5% male) with a median age of 65 years
were included, of which 82 (59%) were referred for CR.
Primary and secondary outcome measures We
assessed kinesiophobia with the Tampa Scale for
Kinesiophobia (TSK). For this study, the total score was
used (range 13-52). We assessed baseline factors
(demographics, cardiac disease history, questionnaire data
on anxiety, biopsychosocial complexity and self-efficacy)
associated with kinesiophobia using linear regression
with backward elimination. For linear regression, the
standardised beta () was reported. Prospectively, the
impact of kinesiophobia on probability of CR initiation, in
the first 3 months after hospital discharge (subsample
referred for CR), was assessed with logistic regression. For
logistic regression, the OR was reported.

Results Moderate and severe levels of kinesiophobia
were found in 22.8%. In the total sample, kinesiophobia
was associated with cardiac anxiety (8=0.33, 95%Cl: 0.19
t0 0.48), social complexity (8=0.23, 95% Cl: 0.06 to 0.39)
and higher education (3=-0.18, 95% Cl: —0.34 to —0.02).
In those referred for CR, kinesiophobia was negatively
associated with self-efficacy (3=—0.29, 95% Cl: —0.47

to —0.12) and positively with cardiac anxiety (3=0.43,
95% Cl: 0.24 10 0.62). Kinesiophobia decreased the
probability of CR initiation (OR"¢73-2P0Ms_0) 9 959, Cl:
0.85 10 0.99).

Conclusion In patients hospitalised for cardiovascular
disease, kinesiophobia is associated with cardiac anxiety,
social complexity, educational level and self-efficacy.
Kinesiophobia decreased the likelihood of CR initiation with
8% per point on the TSK.

INTRODUCTION

Fear of movement (kinesiophobia) is present
in 45% of patients with cardiovascular disease
(CVD) at the start of cardiac rehabilitation

2 Kees-Jan Kan,® Gerben Ter Riet," Bart Visser,'
.2 Corine Latour," Ingrid van Duijvenbode,’

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Structural equation modelling was used to study di-
rect and indirect effects.

= Path analysis allows the exploration of multiple de-
pendent and independent variables simultaneously.

= A prospective study design was used to assess tem-
poral relationships between variables.

= This observational study does not permit any claims
with regard to causal inference.

(CR) and remains present in 20% of patients
after 3-10 months after hospital discharge.
Kinesiophobia is associated with decreased
quality of life and low levels of physical activity
(PA)."™® Moreover, kinesiophobia negatively
impacts the uptake of CR, despite CR’s
proven benefits such as reduced morbidity
and mortality, and better psychological
well-being.**

The effect of kinesiophobia at hospital
discharge on the uptake of CR has not been
prospectively investigated. Previous qualita-
tive research has shown that patients attri-
bute high levels of kinesiophobia to a lack of
support and information at hospital discharge
from a healthcare provider.” Insight in factors
associated with kinesiophobia at hospital
discharge, and how kinesiophobia impacts
CR initiation, could help to identify potential
determinants of kinesiophobia, which in turn
could potentially impact CR initiation, and
help to adequately support and refer those
with kinesiophobia.

Therefore, the aims of this study were to ¢

explore (1) factors associated with kinesi-
ophobia at hospital discharge and (2) the
impact of kinesiophobia on initiation of CR.

METHODS

Study design

We conducted a prospective cohort study of
patients hospitalised with a diagnosis of CVD,
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a. Direct effect of baseline variables on kinesiophobia.
b. Direct effect of kinesiophobia on CR-initiation.

c. Direct effect of baseline variables on CR-initiation.
d. Indirect effect of baseline variables on CR-initiation,

Figure 1 Hypothetical path model. CR, cardiac rehabilitation.

during the 3-month follow-up period after discharge. To
explore factors associated with kinesiophobia and the
effect of kinesiophobia on CR initiation, a hypothetical
path model was developed (explained in detail below)
(figure 1). Patients were included at hospital discharge
(or shortly after) from the Amsterdam University Medical
Centre at the Department of Cardiology.

Patient population

Eligible patients had been hospitalised for acute coro-
nary syndrome (ACS), stable angina pectoris, acute heart
failure (AHF) or atrial fibrillation (AF). Exclusion criteria
were: referral to a nursing home; inability to complete
questionnaires, for example, due to language problems.

Patient and public involvement
Patients or the public were not involved in the design,
conduct, reporting or dissemination plans of our research.

with kinesiophobia as mediator.

Sample size considerations

Based on previous research, we expected to include 10
variables in our final path model.” We therefore aimed to
include 15 times the number of parameters in our study,
resulting in a final sample size of 150 patients.7

Data collection and measurements

Patients were identified between August 2019 and May
2021 through the electronic health records system of the
Amsterdam University Medical Centre. During hospital-
isation, eligible patients were interviewed by study staff
of the Amsterdam University of Applied Sciences and
enrolled in this study if they consented. The following
data were collected from the electronic health record:
age, sex, educational level, marital status, cardiac diag-
nosis and disease history. Patients were asked by email
to complete questionnaires about their biopsychosocial

AR Eligible patients
Identification N=188

Not included: N=39

Died (N=2)
Did not complete questionnaires (N=37)

Included in the study: N=149

K Referred for CR Not Referred for CR
Analysis N=82 N=67

CR-initiation: N=61

Figure 2 Flow chart of the study. CR, cardiac rehabilitation.
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Table 1
N=149

Baseline characteristics

Demographics

Age, years, mean (SD) 65.5 (14)
Male (%) 117 (78.5)
Higher education (%) 39 (26.2)
Lives with partner (%) 116 (77.9)
Index event (%)
Acute coronary syndrome
STEMI 32 (21.5)
NSTEMI 22 (14.8)
UAP 9 (6.0)
Stable angina revascularisation 58 (38.9)
Acute heart failure 3(2.0)
Atrial fibrillation 25 (16.7)
Admission type (%)
Acute admission 66 (44.3)
Elective admission 83 (55.7)
Treatment for index event (%)
PCI 117 (78.5)
ECV 24 (16.1)
Medication only 8 (5.4)
Cardiac disease history (%)
Myocardial infarction 35 (23.4)
PCI 56 (37.6)
CABG 5 (3.4)
Stroke 14 (9.4)
Peripheral artery disease 10 (6.7)
Cardiovascular disease risk factors* (%)
Diabetes mellitus type 2 26 (17.4)
History of hypertension 61 (40.9)
History of dyslipidaemia 39 (26.2)
BMI category (kg/m?)
18-25 16 (10.8)
25-30 120 (80.5)
>30 13 (8.7)

Values presented as median (IQR) and counts (%).

*Multiple diagnoses possible.

BMI, body mass index; CABG, coronary artery bypass grafting;
ECV, electrocardioversion; NSTEMI, non ST-elevation myocardial
infarction; PCI, percutaneous coronary intervention; STEMI, ST-
elevation myocardial infarction; UAP, unstable angina pectoris.

complexity, the level of self-efficacy, anxiety and depres-
sion at discharge.

OUTCOMES
The primary outcomes were kinesiophobia at hospital
discharge and CR initiation (yes/no) 3 months after

discharge. At hospital discharge, patients completed the
Tampa Scale for Kinesiophobia (TSK-NL Heart). The
TSK-NL Heart consists of 13 questions with a 4-point
scale ranging from 1 to 4, with a minimum score of 13
and maximum score of 52 points. Scores on the TSK-NL
Heart are categorised as follows: subclinical: 13-22;
mild: 23-32; moderate: 33-42 and severe: 43-52.' After
3 months, patients were asked, by telephone, if they (1)
were referred for CR, (2) initiated CR, (3) were read-
mitted to the hospital for an unplanned procedure.

Self-reported measurements
All self-reported measurements were completed during,
or shortly after, hospital discharge (maximum 2 days).

Biopsychosocial complexity

Patients’ biopsychosocial complexity was assessed with the
InterMed Self-Assessment (IMSA). The IMSA has three
domains: biological complexity (chronicity and severity
of symptoms, complications and life threat), psycholog-
ical complexity (restrictions in coping, resistance to treat-
ment, mental health threat, psychiatric dysfunction) and
social complexity (social dysfunction, residential insta-
bility). Scores >19 indicate high complexity.® In this study,
the biological, psychological and social domains were
analysed separately.

Generic anxiety and depression

Anxiety and depression were assessed with the Hospital
Anxiety and Depression Scale (HADS). A sum score of
8-10 is defined as ‘possible anxiety/depressive disorder’,
while a sum score of 11-21 is defined as ‘likely anxiety/
depression disorder’.”

Cardiac anxiety

The Cardiac Anxiety Questionnaire (CAQ) is an 18-item,
self-report questionnaire, designed to measure cardiac
anxiety (fear, attention, avoidance of physical exercise
and safety-seeking behaviour), rated on a 5-point Likert
scale ranging from 0 (never) to 4 (always)."’

Self-efficacy

Self-efficacy was assessed with the General Self-Efficacy
Scale (GSES). The GSES is a 10-item questionnaire with a
4-point Likert scale ranging from 0 (completely disagree)
to 4 (completely agree). A higher sum score indicates
better self-efficacy.’

Statistical analysis

Descriptive statistics

Patient characteristics are presented as median and IQR
or numbers (%). We analysed baseline kinesiophobia
and differences between patients based on CR referral
and CR initiation. In addition, we assessed which patients
were readmitted to the hospital for ACS, revascularisation
or electrocardioversion within the period of this study (3
months).
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Path analysis

We explored direct effects (relations between independent
and dependent variables) and indirect effects (the effect of
an independent variable on a dependent variable through
one or more intervening or mediating variables) 12 (figure 1).
Since little is known about kinesiophobia in patients with
CVD, a comprehensive approach was used to explore the
association between baseline variables, kinesiophobia and
the initation of CR. We studied the association between
demographic variables (age, sex, educational level), medical
variables (diagnosis, cardiac disease history, risk factors),
psychological variables (biopsychosocial complexity, generic
anxiety, cardiac anxiety, self-efficacy) and kinesiophobia.
Categorical variables were recoded into dummy variables
(educational level, diagnosis, cardiac disease history, risk
factors). All other variables (age, body mass index, kinesio-
phobia, psychological variables) were analysed as continuous.
In addition, we studied the longitudinal association between
kinesiophobia, the above-mentioned demographic, medical,
psychological variables and CR initiation. An overview of all
analyses is found in online supplemental table 1.

First, univariable linear regression was used to select
variables associated with kinesiophobia (TSK-NL Heart
total score). Univariable logistic regression was used to
select variables associated with CR initiation in a subsa-
mple that was referred for CR (cut-off for variable retain-
ment in both analyses: p<0.10).13 Second, a path analysis
was conducted. Backward elimination was used to select
significant (p<0.05) variables associated with kinesio-
phobia. The initiation of CR (yes/no) was regressed on
kinesiophobia to study the direct effect of kinesiophobia
on CR initiation and possible indirect effects of baseline
variables on CR initiation, with kinesiophobia as medi-
ator. Path analyses were conducted for the total sample
and in a subsample that was referred for CR.

All effects on kinesiophobia (continuous TSK-NL Heart
score) are presented as standardised beta estimates (f3).
Effect size of (B) was interpreted as small (<0.29), moderate
(0.30-0.49) or large (>0.50)."* Effects on the uptake of CR
are presented as ORs. In the final model, the effect of kinesi-
ophobia on CR initiation was corrected for age and gender.
The Satorra-Bentler scaled X* test was used to assess model
fit. Patterns of missing data were analysed with Little’s test to
assess the pattern of missing data. A full conditional speci-
fication multiple imputation (FCS-MI) was used to impute
data."” Data imputation was conducted in SPSS V.28. An over-
view of all missing data is found in online supplemental table
1. All descriptive and univariable analyses were performed in
SPSS V.28. The path models were analysed using Mplus V.8.0.

RESULTS

Demographic and clinical characteristics

In total, 188 patients were assessed for eligibility. After
inclusion, 39 patients (20.7%) did not complete any ques-
tionnaires, and 2 died. At hospital discharge, 82 (55%)
patients were referred for CR, of which 61 (40.9%) initi-
ated CR in 3-month follow up (figure 2).

Finally, 149 patients were included in the analyses with
a median age of 65 years (range 32-86). The majority
of patients were male (78.5%) and lived with a partner
(77.9%). Most patients had been admitted for an elec-
tive intervention (55.7%), of which 78.5% underwent
a percutaneous coronary intervention (PCI). A history
of hypertension was present in 40.9%, dyslipidaemia in
26.2% and diabetes mellitus in 17.4. Prior myocardial
infarction was present in 23.4% and prior PCI (acute or
elective) in 37.6% (table 1). The distribution of kinesi-
ophobia levels were: subclinical (24.2%), mild (53.0%),
moderate (22.1%) and severe (0.7%) (figure 3).

Baseline TSK scores were, on average, 3 points higher
in patients who were referred but did notinitiate CR, than
in those who did initiate CR (30.39+6.76 vs 27.37+5.98).
Within 3 months of follow-up, 15 patients (10%) were
readmitted to the hospital: 6 patients for electrocardio-
version (ECV), 6 patients for PCI, 2 patients for ACS and
1 patient for AHF.

Univariable analyses

An overview of all our univariable linear regression anal-
yses is presented in table 2. We found small associations
between kinesiophobia and female sex ($=0.19, 95% CI:
0.03 to 0.35), age <50 years (Bf=0.22, 95% CI: 0.38 to
2.49) and HADS anxiety (f=0.27, 95% CI: 0.11 to 0.42).
Higher education (B=-0.24, 95%CI: -0.40 to -0.08)
and GSES self-efficacy (f=-0.18, 95% CI: -0.34 to -0.02)
were negatively associated with kinesiophobia. Moderate
associations were found between kinesiophobia and
HADS depression ($=0.32, 95% CI:0.16 to 0.47), IMSA

100

80

Q3

60

Median

40 -

Cumulative percentage

Q1

20

0 | | |
10 20 30 40

TSK-NL Heart sumscore

50

Levels of kinesiophobia

. Severe

Figure 3 Kinesiophobia scores at hospital discharge. TSK-
NL Heart, Tampa Scale for Kinesiophobia.
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Table 2 Univariable linear regression with TSK-NL Heart as dependent variable (N=149)

Variable Standardised beta (95% Cl) Adjusted R? P value
Demographics
Age (continuous) —-0.13 (-0.29 to 0.04) 0.001 0.13
Age <50 0.22 (0.38 to 2.49) 0.05 0.008
Female sex 0.19 (0.03 to 0.35) 0.03 0.02
Higher education —0.24 (-0.40 to —0.08) 0.05 0.003
Index event
Acute coronary syndrome 0.08 (-0.08 to 0.25) 0.001 0.31
Stable angina revascularisation —-0.04 (-0.21 t0 0.12) —-0.001 0.61
Atrial fibrillation —-0.04 (-0.21 t0 0.12) -0.001 0.59
Admission
Acute admission 0.07 (-0.09 to 0.24) 0.001 0.37
Treatment index event
PCI 0.02 (-0.14 to 0.19) -0.01 0.79
ECV -0.02 (-0.19 to 0.14) -0.01 0.99
Medication only -0.01 (-0.16 to 0.16) -0.01 0.99
Cardiac disease history
Acute coronary syndrome —-0.08 (-0.25 to 0.08) 0.001 0.32
PCI 0.001 (-0.16 to 0.16) -0.001 0.49
CABG 0.06 (-0.10 to 0.22) -0.001 0.46
Stroke -0.11 (-0.28 to 0.49) 0.001 0.17
Peripheral artery disease 0.03 (-0.13 to 0.20) -0.001 0.40
CVD risk factors
Diabetes mellitus —-0.02 (-0.18 to 0.15) -0.001 0.83
History of hypertension 0.03 (-0.13 to 0.20) -0.01 0.69
History of dyslipidaemia 0.08 (-0.09 to 0.24) —-0.001 0.35
BMI 0.14 (-0.19 to 0.30) 0.01 0.08
Psychological risk factors
GSES —-0.18 (-0.34 to -0.02) 0.03 0.03
HADS anxiety 0.27 (0.11 to 0.42) 0.06 0.001
HADS depression 0.32 (0.16 to 0.47) 0.09 0.001
IMSA biological complexity 0.21 (0.06 to 0.37) 0.04 0.009
IMSA psychological complexity 0.32 (0.17 to 0.48) 0.10 0.001
IMSA social complexity 0.33 (0.17 to 0.48) 0.10 0.001
CAQ cardiac anxiety 0.42 (0.27 to 0.57) 0.17 0.001

BMI, body mass index; CABG, coronary artery bypass grafting; CAQ, Cardiac Anxiety Questionnaire; CVD, cardiovascular disease;
ECV, electrocardioversion; GSES, General Self-Efficacy Scale; HADS, Hospital Anxiety and Depression Scale; IMSA, InterMed Self-
Assessment; PCI, percutaneous coronary intervention; TSK-NL Heart, Tampa Scale for Kinesiophobia.

psychological complexity (8=0.32, 95% CI: 0.17 to 0.48),
IMSA social complexity (B=0.33, 95% CI: 0.17 to 0.48)
and CAQ cardiac anxiety (=0.42, 95% CI: 0.27 to 0.57).
In patients referred for CR (N=82), nine candidate
predictors of CRinitiation were found. TSK kinesiophobia
(OR: 0.92, 95% CI: 0.85 to 1.00), treatment with ECV
(OR:0.21, 95% CI: 0.07 to 0.69), AF (OR: 0.21, 95% CI:
0.07 to 0.69), HADS anxiety (OR: 0.89, 95% CI: 0.79 to
1.00), HADS depression (OR: 0.93, 95% CI: 0.81 to 1.06)
and IMSA psychological complexity (OR: 0.82, 95% CI:

0.66 to 1.00) decreased the odds of CR initiation. Treat-
ment with PCI (OR: 3.56, 95% CI: 1.15 to 11:00), acute
admission (OR: 2.58, 95% CI: 0.89 to 7.54) and GSES
self-efficacy (OR: 1.18, 95% CI: 1.03 to 1.36) increased
the odds of CR initiation (table 3). In those referred for
CR, seven patients were readmitted to the hospital for
an unplanned procedure, of which six initiated CR (OR:
2.18, 95% CI: 0.32 to 2.85). An overview of all candidate
predictors of CR in the total sample (N=149) is found in
online supplemental table 2.
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Table 3 Univariable logistic regression with CR initiation as dependent variable in a subsample referred for CR (N=82)

Variable CR initiation No (N=21)  CR initiation Yes (N=61) OR (95% ClI) P value
Demographics
Age 63 (11.0) 63 (19.0) 0.98 (0.94 to 1.03) 0.49
Age <50 1(1.2) 12 (14.6) 4.90 (0.60 to 40.21) 0.14
Age >50 20 (24.4) 49 (59.8) 0.20 (0.03 to 1.68) 0.14
Female sex (%) 7 (33.3) 11 (18.0) 0.44 (0.14 to 1.35) 0.14
Higher education (%) 16 (23.9) 19 (31.1) 1.92 (0.57 to 6.49) 0.29
Index event
Acute coronary syndrome (%) 6 (28.6) 30 (49.2) 2.42 (0.83 to 7.07) 0.11
Stable angina revascularisation (%) 7 (33.3) 23 (37.7) 1.21 (0.43 to 3.44) 0.72
Atrial fibrillation (%) 8(38.1) 7 (11.5) 0.21 (0.07 to 0.69) 0.01
Admission type
Acute admission index event 6 (4.0) 31 (20.8) 2.58 (0.89 to 7.54) 0.08
Unplanned admission during study (%) 1(4.8) 6 (9.8) 2.18 (0.25 to 19.26) 0.48
Treatment index event
PCI 13 (61.9) 52 (85.2) 3.56 (1.49 to 11.00) 0.03
ECV 8 (38.1) 7(11.5) 0.21 (0.07 to 0.69) 0.10
Medication only - 2(3.3) - -
Cardiac disease history
Acute coronary syndrome 3(14.3) 15 (24.6) 1.96 (0.51 to 7.58) 0.33
PCI 9 (42.9) 22 (36.1) 0.75 (0.27 to 2.07) 0.58
CABG - 4 (6.6) - -
Stroke 2 (9.5) 2 (3.3 0.33 (0.42 to 2.45) 0.27
Peripheral artery disease 14.8) 2 (3.3) 0.68 (0.06 to 7.88) 0.76
CVD risk factors
Diabetes mellitus (%) 4 (19.0) 11 (18.0) 0.94 (0.26 to 3.33) 0.92
Hypertension (%) 8 (38.1) 23 (37.7) 0.98 (0.35 to 2.73) 0.98
Dyslipidaemia (%) 5 (23.8) 19 (31.1) 1.45 (0.46 to 4.53) 0.53
Median BMI, kg/m? (IQR) 27.07 (1.16) 27.02 (1.20) 0.96 (0.78 to 1.18) 0.69
Psychological risk factors
Median TSK kinesiophobia (IQR) 29.00 (10.78) 27.93 (7.00) 0.92 (0.85 to 1.00) 0.06
Median GSES self-efficacy (IQR) 32.67 (5.50) 33.49 (7.00) 1.18 (1.03 to 1.36) 0.02
Median HADS anxiety (IQR) 7.00 (4.00) 5.39 (4.99) 0.89 (0.79 to 1.00) 0.06
Median HADS depression (IQR) 5.00 (5.21) 4.00 (5.70) 0.93 (0.81 to 1.06) 0.06
Median IMSA biological complexity 14 (2.63) 15 (4.00) 1.02 (0.88 to 1.18) 0.84
Median IMSA psychological complexity 6.64 (4.0) 5.42 (2.81) 0.82 (0.66 to 1.00) 0.06
Median IMSA social complexity (IQR) 7.89 (3.50) 8.64 (3.00) 1.02 (0.83 to 1.27) 0.84
Median CAQ cardiac anxiety 26.45 (7.00) 27.00 (11.00) 0.97 (0.92 to 1.03) 0.36

BMI, body mass index; CABG, coronary artery bypass grafting; CAQ, Cardiac Anxiety Questionnaire; CR, cardiac rehabilitation; CVD, cardiovascular
disease; ECV, electrocardioversion; GSES, General Self-Efficacy Scale; HADS, Hospital Anxiety and Depression Scale; IMSA, InterMed Self-
Assessment; PCI, percutaneous coronary intervention; TSK, Tampa Scale for Kinesiophobia.

Path analysis

Analysis 1: total sample

In the total sample, we identified three variables that
were associated with kinesiophobia (table 4). CAQ
cardiac anxiety ($=0.33, 95% CI: 0.19 to 0.48) was moder-
ately associated with kinesiophobia. A small associa-
tion was found between kinesiophobia and IMSA social
complexity (=0.23, 95% CI: 0.06 to 0.39) and higher

education (B=-0.18, 95% CI: -0.34 to -0.02). We iden-
tified two predictors of CR initiation: age (years) (OR:
0.96, 95% CI: 0.93 to 0.99) decreased, while higher levels
of GSES self-efficacy (OR: 1.10, 95%CIL: 1.01 to 1.20)
increased the odds of CR initiation. An overview of all
variables associated with kinesiophobia and CR initiation
is presented in a path analysis diagram (figure 4). Model
fit (X*=-2.254124, df: 5, p>0.9).
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Table 4 Path analysis with TSK and CR as dependent
variables (N=149)

Dependent variable: TSK

Table 5 Path analysis with TSK and CR initiation as
dependent variables, restricted to patients who had been
referred for CR (N=82)

Variable Standardised beta (95%Cl) P value Dependent variable: TSK

- - o
T 0.33 (0.19 to 0.48) 0.001 Variable Standardised beta (95% Cl) P value
IMSA social cgmplexity 0.23 (0.06 to 0.39) 0.006 CAQ cardiac anxiety 0.43 (0.24 to 0.62) 0.001
Higher education —-0.18 (-0.34 to —0.02) 0.03 GSES self-efficacy ~0.29 (~0.47 to -0.12) 0.001
Dependent variable: CR initiation Dependent variable: CR initiation
Variable OR (95% Cl) P value Variable OR (95% Cl) P value
Age 0.96 (0.93 to 0.99) 0.02 TSK kinesiophobia
GSES self-efficacy 1.10 (1.01 to 1.20) 0.03 Model a 0.92 (0.85 to 0.99) 0.05
CAQ, Cardiac Anxiety Questionnaire; CR, cardiac rehabilitation; Model b 0.92 (0.84 to 0.99) 0.04
GSES, General Self-Efficacy Scale; IMSA, InterMed Self- Model ¢ 0.93 (0.86 to 1.01) 0.08
Assessment; TSK, Tampa Scale for Kinesiophobia. Model c+d 0.92 (0.85 to 1.01) 0.07

Analysis 2: subsample referred for CR

In the subsample that was referred for CR, we iden-
tified two variables that were associated with Kkinesio-
phobia (table 5). A moderate positive association was
found between CAQ cardiac anxiety ($=0.43, 95% CI:
0.24 to 0.62) and kinesiophobia, while GSES self-efficacy
(B=-0.29, 95% CI: —-0.47 to —0.12) was negatively associ-
ated with kinesiophobia. Age (OR=0.98, 95% CI: 0.94 to
1.02) was kept in the model since model fit decreased
after omission of this variable and age <bOyears was
significantly associated with kinesiophobia and initi-
ation of CR (table 2 and online supplemental table 2).
Corrected for age, kinesiophobia (OR=0.92, 95% CI: 0.84
to 0.99) significantly decreased the odds of CR initia-
tion. A moderate indirect effect of CAQ cardiac anxiety

Age OR =0.96 (95%CI:0.93 to 0.99)
(years)
Self- > CR-
initiation
efficacy OR =1.10 (95%ClI:1.01 to 1.21)
4
Social | B=0.23 (95%CI:0.06 to 0.39) i
complexity I
I
!
B=0.33 (95%CI:0.19 to 0.48)
Cardiac > Kinesio-
anxiety phobia
High
education | g_ g 18 (95%CI: -0.34 to -0.02)

Figure 4 Path analysis in total sample (N=149). CR, cardiac
rehabilitation.

Mediation analysis: indirect effect of cardiac anxiety and self-efficacy on
CR initiation with TSK as mediator

OR (95% CI)

Variable P value

0.05
0.11

CAQ cardiac anxiety
GSES self-efficacy

0.98 (0.95 to 1.00)
1.04 (0.99 to 1.09)
a=crude association; b=corrected for age; c=corrected for gender; d=corrected for
age+gender.

CAQ, Cardiac Anxiety Questionnaire; CR, cardiac rehabilitation; GSES, General Self-
Efficacy Scale; TSK, Tampa Scale for Kinesiophobia.

(OR=0.98, 95% CIL: 0.95 to 1.00) on CR initiation was
found with kinesiophobia as a mediator. The subsample
analysis is presented in a path analysis diagram (figure 5).
Model fit (X*=-0.0062, df: 4, p>0.99).

DISCUSSION

We found that mild and moderate levels of kinesiophobia
were present at hospital discharge in a substantial group
of patients with CVD (53% and 22.1%, respectively).
Cardiac anxiety, social complexity and educational level
were associated with kinesiophobia at hospital discharge.
In patients who were referred for CR, self-efficacy was
negatively associated with kinesiophobia. In patients
referred for CR, the presence of kinesiophobia was asso-
ciated with a lower rate of CR initiation. An indirect effect
of cardiac anxiety on CR initiation was found.

Our study shows that kinesiophobia decreases the like-
lihood of CR initiation. Theoretically, this makes sense
since the construct kinesiophobia comprises ‘fear of
injury’, ‘perception of risk’ and ‘avoidance of physical
activity’. Patients with higher levels of kinesiophobia
might associate participation in CR as threatening since
exercise and PA are the cornerstones of CR.

We identified a moderate association between cardiac
anxiety and kinesiophobia. In a previous study, a similar
result was found.' Moreover, we found that kinesiophobia
mediated the relationship between cardiac anxiety and
CRinitiation. This finding is in line with previous research
which reports that kinesiophobia mediates the relation-
ship between self-rated anxiety and CR attendance.! The
CAQ measures behaviour and anxiety-related symptoms
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_ B= 0.43 (95%Cl: 0.24 to 0.62)
Cardiac

anxiety

Kinesio-
phobia

OR: 0.92 (95%CI: 0.85 to 0.99)

> CR-

Initiation

Self-

efficac
y B=-0.29 (-0.47 to -0.12)

Figure 5 Path analysis in subsample referred for CR. CR, cardiac rehabilitation.

(eg, ‘T avoid activities that make my heart beat faster’),
whereas the TSK-NL Heart measures patients’ beliefs
about their physical state (eg, ‘If I tried to be physically
active, my heart problem would increase’). More research
is needed to investigate the impact of specific kinesio-
phobic beliefs on behaviour and anxiety-related symp-
toms and vice versa.

In line with our findings, Brunetti et al showed that
educational level was negatively associated with kine-
siophobia.'® In a previous study, we found that patients
with high levels of kinesiophobia often do not under-
stand medical information and misinterpret body signals,
which in turn is associated with poor health literacy and
low educational level.*'” This finding fits well with the
call for more tailored and understandable information
at hospital discharge, provided by a trained healthcare
provider.”

Patients scoring high on social complexity suffered from
higher levels of kinesiophobia. This is in line with our
previous study where we found that patients with lower
levels of kinesiophobia often experienced greater social
support than those with higher levels of kinesiophobia.”
The presence of a partner has been shown to improve
lifestyle modification in cardiac patients and increase
adherence to CR.'® Moreover, participation of partners
in CR programmes improves PA levels in patients.' *’
Future studies should evaluate the role of social support
on levels of kinesiophobia after cardiac hospitalisation.

Self-efficacy was negatively associated with Kkinesio-
phobia, in those referred for CR, and predicted CR initi-
ation in the total sample. Self-efficacy refers to ‘one’s
belief in their capacity to execute behaviours necessary
to produce specific performance attainments’.”’ The
association between self-efficacy and kinesiophobia has
been shown in patients with musculoskeletal disorders,
but not in patients with CVD.** *® Zelle et al reported
that the impact of kinesiophobia on PA is largely medi-
ated by self-efficacy, and should therefore be evaluated
when targeting kinesiophobia.** Our study showed that
self-efficacy increased the likelihood of CR initiation by
10%. Self-efficacy is linked to CR initiation, but is often
lacking in patients with psychological distress.”> There-
fore, self-efficacy-building activities should be considered

before CR initiation.”® Currently, behaviour change strate-
gies are offered in CR programmes to improve PA levels,
and promote smoking cessation and a healthy diet.?’
However, these interventions are currently limited to
those who initiate CR. An early behavioural intervention,
aimed at reducing kinesiophobia and stimulating self-
efficacy shorty after hospital discharge, might improve
CR initiation.

Strengths and limitations

Our study has several strengths. First, we studied kine-
siophobia and CR initiation using a prospective design.
We were therefore able to study the temporal sequence
of kinesiophobia and CR initiation, and multiple factors
that impacted our outcomes. Second, using a path model
allows for the specification of multiple, dependent and
independent variables simultaneously and thereby gives
insight into complex relationships between variables.'”
Our comprehensive path analysis gives insight in the
factors that are associated with kinesiophobia and predict
CR initiation. These findings aid the development
of tailored interventions to target kinesiophobia and
improve CR initiation.

Our study has some limitations. First, a substantial
number of patients were included after the start of the
COVID-19 pandemic. Although CR was offered remotely,
this might have impacted kinesiophobia levels and CR
initiation. Second, by using path analysis, we were able to
explore a network of sequential relations with contribu-
tions from all paths (direct and indirect). Conceptually,
a mediation model (in contrast to a confounding model)
assumes that a series of variables relate via a causal chain
of effect and each variable in the model affects variables
occurring later in the chain.?® In our model, an indirect
effect of cardiac anxiety, through kinesiophobia, was
found on CR initiation. Theoretically, our finding makes
sense, since somatic symptoms, such as chest pain or
palpitations (cardiac anxiety), can lead to negative beliefs
about one’s physical state (kinesiophobia), which in turn
might lead to not initiating CR. Future studies should
evaluate the potential mediating role of kinesiophobia
in the uptake of CR. Third, although our interest is in
causes of kinesiophobia and kinesiophobia as a cause of
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