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“Depending on the circumstance,
you should be:
hard as a diamond,
[flexcible as a willow,
smooth-flowing like water,
or as empty as space.”

- Morihei Ueshiba-
Founder of Aikido
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General introduction

GENERAL INTRODUCTION

Cardiovascular diseases (CVD’s) are the leading cause of death globally. In 2019,
an estimated 17.9 million people died worldwide of CVD?s, representing 32%
of all global deaths (1). Physical activity (PA) improves functional capacity and
quality of life, and is a cornerstone of secondary prevention of cardiovascular
disease and a core component of cardiac rehabilitation (CR). Patients are advised
to perform at least 150-300 min a week of moderate-intensity or 75-150 min a
week of vigorous-intensity aerobic PA (2, 3). After cardiac hospitalization, only
17% of patients petform the recommended amount of PA (4). Self-reported
avoidance of PA, after cardiac hospitalization, is related to major adverse cardiac
events such as, readmission to the hospital for ischemic cardiac disease, cardiac
mortality or all-cause mortality, and should thus be targeted (5, 6). An explanation
for these low PA- levels is anxiety related to PA that is frequently reported after
cardiac events (7). Specifically, fear of movement (kinesiophobia) is an important
barrier for patients to achieve adequate levels of PA, but is not well investigated
in patients with CVD. Kinesiophobia is defined as “an excessive, irrational and
debilitating fear of movement and activity, resulting from a feeling of vulnerability
to painful injury or re-injury” (8). In patients with coronary artery disease (CAD)
kinesiophobia is present in 20% of the patients, 3 to 10 months after hospital
discharge, and is associated with lower step-count and reduced quality of life (9).
Moreover, kinesiophobia, in patients with CAD, is associated with non-adherence
to cardiac rehabilitation (CR), despite its well-known benefits such as reduced
mortality and hospital readmissions and improved psychological wellbeing (2, 10,
11).

The concept "kinesiophobia’ is based on the fear avoidance model (FAM),
a biobehavioral model that describes how individuals develop chronic
musculoskeletal pain (CMP) as a result of ‘avoidance based pain related fear’
(12). A recent systematic review reports that high levels of kinesiophobia in
patients with CMP are associated with greater levels of pain intensity, disability
and low quality of life (13). Unfortunately, little is known about kinesiophobia
in patients with CVD, especially in the first phase (3 months) after hospital
discharge. Research is urgently needed to identify patients with kinesiophobia
after a cardiac hospitalization. Therefore, the development and validation of a
measurement tool to objectify kinesiophobia in patients with CVD is crucial.
Identifying kinesiophobia in patients with CVD helps to adequately refer patients
to CR, where patients can be exposed to PA under the supervision of a specialized
physiotherapist. In addition, the biological, psychological and social factors
associated with kinesiophobia, and the impact of kinesiophobia on CR-initiation
needs to be thoroughly studied. Gaining insight in these factors, will guide the
development of strategies to target or prevent kinesiophobia. Moreover, the
impact of kinesiophobia on objectively measured PA after cardiac hospitalization,
1s unknown. To gain insight in the (reciprocal) relationship between kinesiophobia
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and PA, which in turn guides the development of treatment strategies, research
with a longitudinal study design is critical.

PART 1: Measuring fear of movement in patients with cardiovascular
disease

This part of the thesis describes the development, and validation, of a
measurement tool to objectify kinesiophobia in patients with CVD. The Tampa
Scale for Kinesiophobia (TSK) was originally developed to measure kinesiophobia
in patients with chronic musculoskeletal pain and comprises the constructs: “fear
of injury’, “perception of danger’, “avoidance of exercise’ and “dysfunctional self’
(14-17). Current studies have evaluated the validity of the TSK for patients with
CVD (TSK-Heart) (18-20). Screening for kinesiophobia at hospital discharge,
using the TSK-Heart, will help us to identify and adequately refer patients with
high levels of kinesiophobia to CR. In addition, the TSK-Heart can be used to
evaluate the effectiveness of CR-interventions targeting kinesiophobia. Chapter
2 provides an overview of the translation, reliability, validity and factor structure
of the TSK-NL Heart and levels of kinesiophobia at the start of CR. Chapter
3 describes the responsiveness of the TSK-NL Heart, from the start of CR to 3
months follow up. In addition, we present candidate predictors of kinesiophobia
at three months follow up.

PART 2: The course of kinesiophobia in patients with cardiovascular disease
In this part of the thesis, the course of kinesiophobia after cardiac hospitalization
discharge is described. First, we extensively studied patients’ experiences and
beliefs, related to kinesiophobia. In addition, we assessed patients’ needs in the
first phase after hospital discharge. Studies show that irrational health beliefs and
illness perceptions predict non-adherence to CR-programs (21, 22). However,
it’s unknown which specific health beliefs and illness perceptions are related to
kinesiophobia, which in turn can lead to low PA-levels and/or non-adherence
to CR. Insight in the experiences and needs of patients with high levels of
kinesiophobia, in the first phase after hospital discharge, helps to identify
modifiable factors to improve PA and the uptake of CR.

Research shows that high levels of kinesiophobia are, cross sectionally,
associated with low PA-levels, reduced quality of life and non-adherence to CR
(8, 9). In patients, hospitalized for acute cardiovascular disease, kinesiophobia
is correlated with age and inversely correlated with educational level (23). More
insight is needed in the biological, social and psychological factors related to
kinesiophobia, to identify patients who are at risk of developing kinesiophobia
and to guide the development of interventions to prevent or target kinesiophobia.
In order to better understand the relationship between kinesiophobia and
biological, psychological, social factors, and the initiation CR, a comprehensive
methodological approach is needed, in which kinesiophobia can be modeled as
dependent (factors related to kinesiophobia) and independent variable (impact of
kinesiophobia on CR-initiation).

12



General introduction

The relation between kinesiophobia and objectively measured PA has not been
prospectively studied in patients with CVD. Although cardiac patients with
high levels of kinesiophobia take significantly fewer steps than those with lower
levels of kinesiophobia, the relationship between kinesiophobia and objectively
measured PA has only been studied cross sectionally (6).

Prospective studies that investigate the association between kinesiophobia and
objective measured PA are currently lacking, and cross sectional studies report
contradictory findings. For instance, Carvalho et al. report that no association
was found between kinesiophobia and objectively measured PA in patients with
low back pain (24). In contrast, Bick et al. revealed that, in patients with CAD,
high levels of kinesiophobia were associated with lower step count (9). After renal
transplantation, the relationship between kinesiophobia and physical activity is
largely meditated by self-efficacy (25). A thorough longitudinal investigation of
the complex (reciprocal) mechanisms, by which kinesiophobia and objectively
measured PA impact each other, is needed to better understand kinesiophobia.
Therefore, studies with a prospective design are necessary to: 1) determine which
biological, psychological and social factors are associated with kinesiophobia, 2)
assess the impact of kinesiophobia on CR-initiation, 3) assess the relationship
between kinesiophobia and objectively measured PA. Chapter 4 desctibes the
perspectives and needs of patients with high levels of kinesiophobia. Chapter
5 presents a comprehensive path analysis in which we explored predictors of
kinesiophobia and the influence of kinesiophobia on initiation of CR. Chapter 6
describes the complex relationship between levels of kinesiophobia and PA-levels,
using a random intercept cross lagged panel model.

PART 3: Bridging the gap from hospital discharge to the start of cardiac
rehabilitation

In this part of the thesis we describe the development of an intervention to bridge
the gap from hospital discharge to the start of CR. Although carly enrollment in
CR is advised, patients with coronary artery disease (CAD) generally have to wait
4 to 6 weeks after hospital discharge before starting physical CR (due to a waiting
list or intervention type) (26, 27). This waiting period constitutes a ‘gap’ between
hospital discharge and the start of CR. Since patients are often discharged within 2
to 4 days, there is little time for patient education, while patients are often in need
of tailored medical information and support from a health care provider (28). In
addition, psychological distress is present in a substantial part of patients entering
CR (symptoms of kinesiophobia are present in 45%, symptoms of anxiety in
28% and depression in 18%) (29, 30), which negatively impacts adherence
to CR. A potentially promising strategy for the provision of information and
social support, directly after hospital discharge, is the use of a remote coaching
program. A major advantage of remote coaching is accessibility since patients
can participate from the confines of their own living room. In addition, remote
coaching programs, as part of a CR program, improves patients’ physical capacity,
clinical status and psychosocial health (31). Moreover, remote coaching has the
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potential of improving self-efficacy, which in turn is associated with improved
CR adherence (32-34). After hospital discharge, the use of a remote coaching
program is potentially well suited for patients with kinesiophobia, or symptoms
of anxiety or depression. However, the design of a remote coaching program
for patients with kinesiophobia (and other forms of psychological distress) in
the eatly phase after hospital discharge, is currently lacking. Chapter 7 describes
the development of an eatly remote coaching program, using the intervention
mapping protocol.

AIMS AND OUTLINE OF THIS THESIS

The overall aim of the work, described in this thesis, is to explore kinesiophobia in
patients with CVD by assessing factors associated with kinesiophobia, to explore
the impact of kinesiophobia on the uptake of CR and objectively measured PA,
and to develop an intervention to target or prevent psychological distress.

The specific aims of this thesis are to:

1. Investigate the psychometric properties of the Tampa Scale for
Kinesiophobia in patients with cardiovascular disease (TSK-NL Heart).

2. Study the perspectives and needs of patients with high levels of
kinesiophobia.

3. Study which biological, psychological and social factors are associated with
kinesiophobia and the uptake of cardiac rehabilitation.

4. To assess the relation between kinesiophobia and objectively measured
physical activity.

5. To develop an intervention targeting psychological distress in the carly

phase after hospital discharge.

The outline of the thesis is shown in Figure 1. It describes the approach we used
to achieve the goals of this thesis.
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patients.

Measuring kinesiophobia

Psychometric properties of the Tampa
Scale for Kinesiophobia in cardiac

I Chapter 2: Reliability & validity study l

I Chapter 3: Responsiveness study |

The course of kinesiophobia

- Factors associated with kinesiophobia

- Impact on cardiac rehabilitation
initiation

- Relation with physical activity

The course of kinesiophobia

Perspectives and needs of patients with
high levels of kinesiophobia

I Chapter 5: Path analysis

Chapter 4: Qualitative study

I Chapter 6: Cross Lagged panel model |

Bridging the gap from hospital

discharge to the start of cardiac
rehabilitation
- Intervention development

Chapter 7: Intervention mapping Study

Figure 1. Outline of this thesis

This research project started with the development and investigation of the TSK-
NL Heart, with special attention for the psychometric properties. Subsequently,
the course of kinesiophobia was studied with a qualitative approach investigating
the perspectives and needs of patients with kinesiophobia after cardiac
hospitalization. A quantitative approach was used to study which biological,
psychological and social factors are associated with kinesiophobia, and to assess
the impact of kinesiophobia on CR-initiation and objectively measured PA.
The last part describes the development of an intervention, based on the findings
from our studies, to target kinesiophobia in the eatly phase after hospital discharge.
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ABSTRACT

Oljectives: 'To determine the psychometric properties of a questionnaire
to assess fear of movement (kinesiophobia): the Tampa Scale for
Kinesiophobia (TSK-NL Heart), and to investigate the prevalence
of kinesiophobia  in  patients attending  cardiac rehabilitation.

Methods: A total of 152 patients were evaluated with the TSK-NL Heart duringintake
and 7 days later. Internal consistency, test-retest reliability and construct validity were
assessed. For construct validity, the Cardiac Anxiety Questionnaire (CAQ) and the
Hospital Anxiety and Depression Scale (HADS) were used. The factor structure
of the TSK-NL Heart was determined by a principal component analysis (PCA).

Results: After removal of 4 items due to low internal consistency, the TSK-NL
Heart showed substantial reliability (intraclass correlation coefficient; ICC:
0.80). A strong positive correlation was found between the TSK-NL Heart
and the CAQ (rg: 0.61). Strong positive correlations were found between the
TSK-NL Heart and de HADS (Anxiety) (r: 0.60) and between the TSK-
NL Heart and the CAQ (te 0.61). The PCA revealed a 3-factor structute
as most suitable (fear of injury, avoidance of physical activity, perception
of risk). High levels of kinesiophobia were found in 45.4% of patients.

Conclusion: The 13-item TSK-NL Heart has good psychometric properties, and
we recommend using this version to assess kinesiophobia, which is present in a
substantial proportion of patients referred for cardiac rehabilitation.
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INTRODUCTION

Physical activity (PA) is one of the cornerstones of secondary prevention of
cardiovascular disease, and a core component of cardiac rehabilitation (CR) (1).
Nevertheless, the percentage of cardiac patients performing the recommended
amount of PA has been reported to be as low as 17% (2). A potential explanation
for the low levels of PA might be the anxiety that is frequently reported after
cardiac events (3). Specifically, fear of movement, also known as kinesiophobia,
might be an important barrier for patients to achieve adequate levels of PA.
Kinesiophobia is defined as “an excessive, irrational and debilitating fear of
movement and activity, resulting from a feeling of vulnerability to painful injury
or re-injury” (4). Bick et al. reported that up to 20% of patients with coronary
artery disease (CAD) develop kinesiophobia (5).

The setting of CR might be suitable, not only to identify patients with
kinesiophobia, but also to develop and test interventions targeting patients with
high levels of kinesiophobia. Since avoidance of PA is related to major adverse
cardiac events (4), participation in CR is even more important for these patients.

Kinesiophobia can be measured using the Tampa Scale for Kinesiophobia
(TSK), which is based on the fear avoidance model created by Korti et al. (6).
The TSK is predominantly used in patients with musculoskeletal complaints and
was adapted by Bick et al. (7) for use in patients with CAD by replacing “fear of
pain” with “fear of a heart incident” (TSK-Heart) (7). The TSK-Heart has been
translated into several other languages (8, 9). However, a comprehensive external
validation, including a rigorous factor analysis, and population prevalence of
kinesiophobia in a large contemporary group of patients attending CR, is lacking;

The aim of this study was therefore to cross-culturally validate the TSK Heart
(English to Dutch), to assess the psychometric properties of the TSK Heart, and
to assess the prevalence of kinesiophobia in patients referred for CR.

METHODS

Study design

A prospective study was performed with 2 time-points at Capri Cardiac
Rehabilitation Rotterdam (CCRR) and Cardiovitaal Cardiac Rehabilitation
Amsterdam (CCRA).

Ethical considerations
A waiver of approval was granted by the Medical Ethics Committee of the
Erasmus University Medical Centre, Rotterdam (MEC-2017-1096).

Cross-cultural validation

A forward translation of the TSK-Heart was performed by NtH and 1dU, and
reviewed by a professional English teacher (academic level). Al comments
regarding the translation were independently processed by NtH and IdU. After
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consensus was reached, the questionnaire was reviewed by HvdBE. After the last
comments were processed by NtH and IdU, the final version was reviewed in
several rounds by an expert panel consisting of cardiac patients (n=12) and CR
healthcare professionals (n=S8). The panel of healthcare professionals consisted
of 2 cardiologists, 2 physical therapists, 2 cardiac nurses and 2 psychologists.
The expert panel was asked to respond to the relevance and formulation of the
separate items on a standardized form. After each round a new version of the
TSK-NL Heart was created until consensus was reached.

Patients

In order to adequately analyse all psychometric properties and to analyse
differences in kinesiophobia between subgroups, this study aimed to include 150
participants.

For this study we used an “all-comers design”. All patients who were referred
to CR, in CCRR or CCRA, between July 2018 and February 2019 were invited to
participate in the study. Patients were eligible to participate if they were able to
read and understand the Dutch language and had a valid e-mail address. Delayed
participation in CR (>10 months post-event) was an exclusion criterion. All
patients who agreed to participate gave written informed consent.

Procedures

Data were collected during the intake for CR (T0) and 5-7 days post-intake (T'1).
Patients started CR after T1. At TO the following baseline data were collected: age,
sex, cardiac diagnosis, cardiac disease history and co-morbidities. Furthermore,
patients were asked to complete the following questionnaires at TO and T1.

TSK-NL Heart. This questionnaire measures fear of movement. It consists of
17 questions with a 4-point answer scale. Minimum score is 17 and maximum score
68. A cut-off score of 37 points is used to define “low levels of kinesiophobia”
(<37 points) and “high levels of kinesiophobia” (=37 points) (7).

Cardiac Anxiety Questionnaire (CAQ). Cardiac anxiety is defined as anxiety
symptoms that are triggered by specific cardiac-related stimuli and symptoms
(10). The CAQ is 18-item questionnaire with a 5-point Likert scale (0—4) with a
maximum score of 72. The CAQ reflects the subscales: fear, attention, avoidance
of physical exercise and safety-seeking behaviour (10).

Hospital Anxiety and Depression Scale (HADS). The HADS consists of 7 items
measuring anxiety (HADS-A) and 7 items measuring depression (HADS-D). A
4-point Likert scale (0-3) is used. For both subscales a score of 0-7 is defined as
“no anxiety/depressive disorder”, a score of 8-10 is defined as “possible anxiety/
depressive disordet”, and a score of 11-21 is defined as “likely anxiety/depression
disorder”. The HADS is a widely used tool to assess anxiety and depression in
vatious patient groups (11). For this study we only used HADS-A.

Data were collected using a software package (Castor EDC at CCRA and
GemsTracker at CCRR) for distribution of questionnaires between July 2018 and
February 2019.
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Statistical analysis

Descriptive statistics were used for demographic data. Continuous data were
presented as mean and standard deviations (SD), if data were normally distributed.
For categorical data median and range were used. All statistical analyses were

petformed using IBM® SPSS® v. 25.0 software.

Internal consistency

Homogeneity and the contribution of each item to the test were assessed by
Cronbach’s « at TO. A Cronbach’s « value of 0.70 and a minimal corrected item
correlation of 0.25 per item were classified as sufficient (12). Items with a corrected
item correlation below 0.25 were excluded from the exploratory factor analysis.

Test-retest reliability

A test-retest procedure was performed on the sum score of the TSK-NL Heart
and on all 17 items separately between TO-T1. If items were removed due to low
internal consistency, the adjusted sum score was used. Test-retest reliability was
assessed by computing the intraclass correlation coefficient (ICC) with a 2-way
mixed model. The strength of reliability was classified as slight (0.00-0.20), fair
(0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), ot excellent (0.81-1.00)

(13).

Construct validity

External measure. Construct validity was assessed by investigating the correlation
between the sum score of the TSK-NL Heart, and the sum score of the CAQ and
of HADS-A at TO. The correlations were computed using the Spearman’s rank
correlation. Strength of correlation was defined as small (0.00-0.29), moderate
(0.30-0.49), or strong (0.50-1.00) (14).

Exploratory factor analysis. The factor structure of the TSK-NL Heart was
assessed with a principal component analysis (PCA) at TO. To check whether
the data were suitable for factor analysis, the “Kaiser-Meyer-Olkin Measure of
sampling adequacy” (KMO) was used. A KMO value > 0.8 indicates good sample
adequacy (15). Bartlett’s test of sphericity was performed to test whether the
variables were unrelated and thus unsuitable for structure detection. Small values
(<0.05) reject the null hypothesis that the variables are unrelated, (15) and thus
justify proceeding with the PCA. An Oblimin rotation was used to assess the data,
since it was expected that the components were correlated (15). Kaiser’s criterion
(eigenvalue > 1) was used to determine the number of components. Subsequently,
the explained vatiance of the various components was assessed. A total explained
variance of =60% was considered satistactory (16).

Prevalence of kinesiophobia

The distribution of kinesiophobic scores at TO was explored by creating amplitude
probability distribution functions (APDF) for the study population as a whole.
The distribution of scores in the following sub-groups was then assessed: (i) acute
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and elective hospitalization; (ii) interventional procedures, surgical procedures
and medication only. Interventional procedures included: percutaneous cardiac
intervention (PCI), transcatheter aortic valve implantation (TAVI), electro
cardioversion (ECV), internal cardiac defibrillation procedure (ICD), and ablation.
Surgical procedures included: aortic replacement, coronary artery bypass grafting
(CABG) and CABG combined with mitral valve replacement (MVR) or aortic
valve replacement (AVR). High kinesiophobic traits were defined as a TSK-NL
Heart sum score =37 (9). If items were removed from the analysis due to low
internal consistency, this cut-off point was proportionally re-scaled.

RESULTS

Cross cultural validation

In the first round, 129 comments were made by the expert panel, mainly about
formulation and interpretability of the items. The panel gave 51 suggestions
to improve formulation of the items. After the second round the number of
comments decreased to 57, and 25 suggestions were made to improve the items.
After the third round there were no further comments and suggestions. After
consensus was reached, the final version of the TSK-NL Heart was developed.

Psychometric properties

A total of 152 patients were included in this study. All patients completed the
TSK-NL Heart at TO. In total, 131 patients also filled in the TSK-NL Heart at T1.
Baseline characteristics are presented in table 1.

Table 1. Population characteristics

Characteristics
Male (%) 107 (70.4)
Mean Age (SD) 61.5 (11.6)

Referral Diagnosis (%0)*

Acute Coronary Syndrome

STEMI 34 (22.4)

NSTEMI 30 (19.7)

Unstable AP 1(0.7)

Stable AP 29 (19.1)
Valvular Disease 21 (11.8)
Congestive Heart Failure 12 (7.9)
Acute Aortic Syndrome 5(2.9)
Ventricular Tachycardia

With ICD 4 (2.6)

Without ICD 3 (2.0)
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Table 1. Continuned

Characteristics

Supraventricular Tachycardia

Atrial Fibrillation 17 (6.6)
Atrial Flutter 2 (1.3)
A specific thoracic pain 3 (2.0)
Intervention**
PCI 65 (42.8)
CABG 22 (14.5)
Valve Procedure 20 (13.2)
ICD implantation 8 (5.3)
ECV 4 (2.0)
Ablation 5(3.2)
Aortic replacement 3 (1.9)
Admission
Acute 79 (52.0)
Elective 73 (48.0)
Procedure
Surgical 38 (25.0)
Interventional 82 (53.9)
Medication only 32 (21.1)
Cardiac disease history and comorbidities
Myocardial infarction 21 (13.8)
Angina pectoris 8 (5.3)
OHCA 1(0.7)
Hypertension 54 (35.5)
Heart failure 5(2.9)
Hypercholesterolemia 34 (22.4)
Diabetes 20 (13.2)
Obesity 4 (2.6)
Stroke 2 (1.3)
TIA 5(3.2)
COPD 11(7.2)
OSAS 9(5.9)
Rheumatic disease 8(5.2)
Musculoskeletal disorder 10 (6.6)
Oncological disease 9.9
Renal failure 4 (2.0)
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Table 1. Continued

Characteristics
CAQ score Median (range) 25 (48)
HADS Anxiety Median (range) 5(19)
HADS Anxiety Categories (%)
No Anxiety disorder 103 (67,8)
Possible Anxiety disorder 17 (11.2)
Likely Anxiety disorder 24 (15.8)
Missing 8 (5.3)

*multiple diagnoses possible ** multiple interventions possible

Abbreviations: STEMI = ST-Elevation Myocardial Infarction, NSTEMI = Non ST-Elevation
Myocardial Infarction, AP = Angina Pectoris, ICD = Internal Cardiac Defibrillator, PCI=
Percutancous Coronary Intervention CABG = Coronary Artery Bypass Grafting, OHCA =

Out of Hospital Cardiac Arrest, COPD = Chronic Obstructive Pulmonary Disease, OSAS =
Obstructive Sleep Apnoea Syndrome, TIA = Temporary Ischemic Accident, TSK = Tampa
Scale for Kinesiophobia, CAQ = Cardiac Anxiety Questionnaire, HADS = Hospital Anxiety and
Depression Questionnaire.

Internal consistency

Cronbach’s « for the whole scale was 0.84. The corrected inter-item cortrelation
of item 4, 8, 12 and 16 were below <0.25 and were removed from the analysis.
After removal of these items with low inter item correlation, Cronbach’s alpha
increased to 0.88. All values are presented in table 2.

Test-retest reliability

Excellent reliability was found for the sum score of the TSK-NL Heart: ICC: 0.82
(95% CI: 0.75 — 0.86). After removal of the items 4, 8, 12 and 106, the ICC sum
score was: 0.80 (95% CI: 0.72 — 0.85) which is classified as swbstantial. All 1CC

values are presented in table 2.
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Table 2. Internal consistency and Test-retest reliability

Item Corrected Item-Total Cronbachs alphaif Intraclass Correlation
Correlation item deleted Coefficient (ICC)
(95% CI)

1 .655 .817 0.57 (0.44 — 0.67)
2 .687 .816 0.59 (0.48 — 0.69)
3 .534 .824 0.50 (0.36 — 0.62)
4 .103 .847 0.38 (0.22 - 0.51)
5 319 .835 0.69 (0.59 — 0.77)
6 .555 .822 0.55 (0.42- 0.66)
7 438 .829 0.50 (0.37 — 0.62)
8 .107 .845 0.44 (0.29 — 0.57)
9 .660 .816 0.55 (0.42 — 0.66)
10 .663 .817 0.69 (0.59 —0.77)
11 .605 .819 0.55 (0.42 — 0.66)
12 223 .840 0.35 (0.20 — 0.49)
13 264 .838 0.31 (0.15 — 0.46)
14 .593 .821 0.45 (0.30 — 0.57)
15 .605 .820 0.49 (0.35—0.61)
16 .099 .845 0.30 (0.13 — 0.44)
17 .356 .833 0.31 (0.15 — 0.45)
Sumscore 17 items 0.82 (0.75 — 0.86)
Sumscore 13 items 0.80 (0.72 — 0.85)

Construct validity

Relationship TSK-NL Heart and external measures. Since the data were not normally
distributed, we used the spearman correlation coefficient (r). A strong positive
correlation was found between the TSK-NL Heart sum score (13-items) and the
CAQ: 1, = 0.61 (95% CI 0.51 — 0.71). A strong positive correlation was found
between the TSK-NL Heart (13-items) and HADS-A: r;, = 0.60 (95% CI: 0.48 —
0.70).

Exploratory Factor Analysis. After the removal of 4 items (4, 8, 12 and 16) we
performed an analysis on the 13 remaining items. The KMO was 0.89 indicating
good sample adequacy. Bartlett’s test of sphericity was significant (Approximate
Chi-Square: 762.845, P = 0.0001) thereby rejecting the hypothesis that our
matrix is an identity matrix and thus suitable for PCA. Three components
were identified using Kaiser’s criterion (eigenvalue >1). The explained
variance of the three components together was 59,5%. Table 3 shows three
components after rotation. After assessment three factors were defined:
‘Fear of injury’, "Avoidance of physical activity” and ‘Perception of risk’.
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Table 3. Pattern Matrix

Fear of injury Perception of risk Avoidance of physical activity

TSK 9 .854 091 -.085
TSK 1 .852 139 -.052
TSK 2 781 069 072
TSK 3 674 -328 -.061
TSK 11 627 183 167
TSK 6 .602 -229 108
TSK 15 .593 180 234
TSK 7 514 -455 -.021
TSK 13 284 0.647 190
TSK 5 041 -0.520 516
TSK 17 -125 139 0.861
TSK 14 252 -038 0.665
TSK 10 428 -.029 0.496
R? Factors, % 41.88 9.7% 7.9
R® Total % 59.48

Extraction Method: Principal Component Analysis, Rotation Method: Oblimin with Kaiser
Normalization,

Rotation converged in 18 iterations, R*= explained vatiance, Highest factors loading for each factor
are presented in bold

Prevalence of kinesiophobia

The distribution of kinesiophobia scores across the sample are determined
by the 13-item TSK-NL Heart. The new cut-off scote of the TSK-NL Heart
with 13 items was calculated as 37 * £ = 28. Patients who score > 28 points are
considered to have kinesiophobia. The median score of the total sample was 27.0
points. In this sample, 45.4% of patients scored above the cut-off score. Highest
kinesiophobic scores were found in patients treated with medication only, 59.4%
scored above the cut-off value vs 45.1% in patients treated with an interventional
procedure and 34.2% of patients treated surgically. In acute patients, 46.8%
scored above the cut-off value vs 43.8% in elective patients. All scores are shown

in Fig. 1.
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DISCUSSION

This study shows that the TSK-NL Heart is a reliable and valid tool to measure
kinesiophobia in patients referred to CR with a variety of cardiovascular discases.
In addition, this study showed that kinesiophobia is present in a substantial
proportion of participants referred for CR, especially in those treated with
medication only and with interventional procedures. After removal of ambiguous
items (4, 8, 12 and 16)the internal consistency of the questionnaire improved. We
therefore suggest using the 13-item version of the TSK-NL Heart to measure
kinesiophobia in CR participants. Similar results have been reported by other
studies (8, 17). The high test-retest reliability reported in this study shows that
the TSK-NL Heart is a reliable instrument and indicates that kinesiophobia was
stable over the chosen time period of one week. Although the individual items
showed only “fair” to “moderate” test-retest reliability, the sum score of the TSK-
NL Heart in this study is substantial. This indicates that the TSK-NL Heart is a
reliable instrument and gives an indication that kinesiophobia was stable over the
chosen time period of one week. Nevertheless, scores on individual items should
be interpreted with caution. Similar results, with regard to internal consistency
and test-retest reliability, have been reported in previous studies with a similar
population (7, 8). A strong correlation was found between the TSK-NL Heart
and the HADS-A. This finding is in line with a previous study of Bick et al.
that showed that anxiety, measured on the HADS, increased the odds of having
kinesiophobia with 19,2% (5). Theoretically this makes sense since anxiety is the
primary affective component tin phobias (18). In our study, 27% of the patients
were classified with an anxiety disorder (possible anxiety disorder: 11,2%, likely
anxiety disorder: 15,8%) on the HADS-A, while 45,4% had high kinesiophobic
scores measured on the TSK-NL Heart. The HADS-Ais commonly used to assess
the level of general anxiety in patients in CR (19) however, it does not measure
specific anxiety symptoms telated to (avoidance of) physical activity (19), such as
kinesiophobia. The correlation between the TSK-NL Heart and the CAQ was also
classified as strong. As opposed to the HADS-A, the correlation between the TSK-
NL Heart and the CAQ was classified as strong and improved after removal of the
ambiguous items. This high correlation was expected, since the factor structure
of the external measurement tool(CAQ) was similar to the TSK-NL Heart. The
CAQ measures behaviour and anxiety-related symptoms (10), where the TSK-
NL Heart’s primary focus is measuring patient beliefs about their physical state.
Secondly, the TSK-NL Heart measures “fear of injury”, which is an important
aspect of fear avoidance behaviour in patients with cardiovascular disease (20).
Itis worth investigating the added value of the TSK-NL Heart in a study in which
actual movement behaviour is measured, together with both TSK-NL Heart and
CAQ, to determine whether the TSK-NL Heart is more specific than the CAQ.
Bick et al. (7) reported, after performing a confirmatory factor analysis, that the
original framework of the TSK with 17 items according to the framework of Kori
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et al. was the best fit for their data. Since the current study investigated a different
patient population and adapted the questionnaire, we performed a new factor
analysis. After removal of 4 items, our PCA revealed3 components that explain
the construct of kinesiophobia. Similar levels of explained variance were found
by Acar et al. (8) who proposed an 11- item model with 4components. Differences
in factor structure might be explained by differences in study population. Bick
et al. included only those patients with CAD, and Acar et al. studied patients
with heart failure and pulmonary hypertension. Our study population consisted
of amore heterogeneous group of cardiac patients, since we wanted to generalize
the findings to a broad group of CR patients. High kinesiophobic scores (> 28)
were found inpatients referred to CR. In particular, high kinesiophobic scores
were found in patients treated with medication only (59.4% scored above 28)
and after an interventional procedure (45.1%) compared with those who received
surgical treatment (34.2%). An explanation for these high kinesiophobic scores
might be that patients are discharged shortly after their intervention and thus
receive less information or guidance from a physiotherapist or registered nurse,
which, in turn, might lead to psychological distress (21). Patients treated with
medication alone did not receive an intervention that “repaired” their heart, and
might feel less confident about their body and the risk of a secondary cardiac
event. Patients who were treated surgically had a longer hospital stay, which might
have led to lower levels of kinesiophobia, since these patients received more
support from a healthcare professional than those treated with an interventional
procedure. This study also shows that the difference between acute and elective
admissions, in terms of kinesiophobic scores, was small, indicating that patients
treated electively should also be assessed for kinesiophobia. The high scores
for kinesiophobia seen in this study emphasize the need for more attention for
kinesiophobia during CR. The outcomes suggest that the TSK-NL is a reliable tool
to measure kinesiophobia. We recommend the use of this questionnaire in future
studies, to further investigate the presence of kinesiophobia in CR and to evaluate
intervention effects, since reducing kinesiophobia is an important objective of
CR (22). Furthermore, eatly screening for kinesiophobia might result in better
CR outcomes in patients with kinesiophobia. The TSK-NL Heart could be used
for screening patients in whom there is an indication of possible kinesiophobia.
Future research is needed into other psychometric properties of the TSK-NL
Heart, such as responsiveness to change, in order to investigate whether this tool
is suitable to evaluate outcomes of CR interventions targeting kinesiophobia.

Study limitations

This study has several limitations. Firstly, we chose to include patients who were
already referred to CR. Research shows that only 39% of the eligible patients
participate in CR (23). Kinesiophobia could result in unwillingness to participate
in CR (24). This might have led to selection bias and resulted in a sample with
relatively low kinesiophobic scores. Secondly, in line with previous studies (7), the
current study used a cut-off score of >28 to define “high kinesiophobic scores”,
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since, unfortunately, there is no gold standard for kinesiophobia. Nevertheless,
a large variety of scores was found in our sample with a substantial number of
scores above the cut-off point. Even when a more conservative cut-off point is
used, high kinesiophobic traits are present in a substantial proportion of patients.
We therefore consider it likely that high kinesiophobic scores exist in CR patients.
In a recent study, with a different population, in which a 13-item TSK-pain was
used, the clinically meaningful severity levels of the TSK-pain were assessed in a
sample of patients with musculoskeletal pain and divided as follows: subclinical:
13-22; mild:23-32; moderate: 33—42; and severe: 43-52 (29). It is not known
whether these cut-off scores can be generalized to our population. However, it
might be useful to define several categories, since the presence of kinesiophobia is
not dichotomous and might be of better use for the clinician (30). More research
is needed, in studies with bigger sample sizes, to define clinically meaningful
severity scores for the TSK-NL Heart. Thirdly, the current study shows a 3-factor
model to be the most suitable for the TSK-NIL Heart. This version of the TSK-
NL Heart excludes 4 questions due to low inter-item correlations. It should be
investigated whether rephrasing these items is necessary to gain better construct
validity, instead of removal. Lastly, the current study assessed the prevalence of
kinesiophobia. There were high levels of kinesiophobia in this relatively small
sample. These findings should be validated in future studies with larger sample
sizes.

CONCLUSION

This study shows that the TSK-NL heart has good psychometric properties. We
recommend using thel3-item TSK-NL Heart to measure kinesiophobia in CR
patients. This study indicates that high kinesiophobia scores are present, and also
in a substantial proportion of patients referred to CR, emphasizing the need for
more attention for kinesiophobia during these rehabilitation programmes.
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ABSTRACT

Objectives: ~ Our  primary  objective  was to determine the
responsiveness of the TSK-NL Heart. Secondary objective was to
assess  kinesiophobia  changes during cardiac  rehabilitation  (CR).

Methods: We measured kinesiophobia pre- and post-CR 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 produce higher effects sizes in patients that
improve kinesiophobia. Therefore, effect sizes were also calculated for patients
that 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 filled out as external measures in a subsample of 58 patients.

Results: Effect size of the TSK-NL Heart for the full study population was small
(0.29). In line with our hypothesis the effect size was higher (moderate) for
patients with improved CAQ (0.52) and HADS scores (0.54). Prevalence of high
kinesiophobia levels decreased from 40% pre-CR to 26% post-CR (p=0.004).

Conclusions: The TSK-NL Heart has moderate responsiveness and can be used to
measure kinesiophobia changes. Improvements in kinesiophobia were observed
during CR. Nevertheless, high kinesiophobia levels were still highly prevalent
post-CR.
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INTRODUCTION

Physical activity (PA) is one of the cornerstones of prevention of cardiovascular
disease (CVD) (1). 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 to 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 general
anxiety and depression (4, 5, 6). Therefore, CR might also be a suitable setting for
interventions targeting patients with lasting kinesiophobia. Nevertheless, 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 in 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 was validated (3, 9, 10, 11), it is still unknown if the
TSK-Heart is responsive to change.

The primary objective of this study was to determine the responsiveness of
the Dutch version of the TSK-Heart questionnaire in a CR population. In case
reasonable responsiveness was found, our 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.

MATERIALS AND METHODS

Study design and participants

For participation in this longitudinal prospective cohort study, we invited patients
with a variety of cardiac diagnoses referred to CR at Capri Cardiac Rehabilitation
(Rotterdam, the Netherlands) or Cardiovitaal Cardiac Rehabilitation (Amsterdam,
the Nethetlands) between July 2018 and February 2019. The majority of patientis
referred to CR within 1-3 months after a cardiac event. Inclusion criteria were: age

41




Part 1: Measuring kinesiophobia in patients with cardiovascular disease

>18, proficiency in Dutch and access to email. A waiver of approval was granted
by the Medical Ethics Committee of the Erasmus University Medical Centre,
Rotterdam, the Netherlands (MEC-2017-1096). All patients provided informed
consent. To assure methodological quality the box Responsiveness (construct
approach) of the Cosmin checklist was used to design this study (see Appendix
1) (12). We 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 program

All patients were enrolled in a multidisciplinary CR program that is based on
European and Dutch guidelines (13, 14). The program comprised two training
sessions 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 about one hour. 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 Kinesiophobia for cardiac patients (ISK-NL Heart) (3). The outcome is a
continuous score between 13-52. 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 three subscales of the TSK-NL Heart: 1) fear
of injury (sum score between 8-32 of items 1,2,3,5,6,7,9,12); 2) perception of
risk (sum scotre between 2-8 of items 4 and 10); 3) avoidance of PA (sum score
between 3-12 of items 8,11,13).

Excternal measures

Since a gold standard for determining kinesiophobia is lacking, we used a
construct approach (12) with an external criterion. As external criteria we used
two measurement tools which are often used to determine anxiety in CR: 1)
The Cardiac Anxiety Questionnaire (CAQ) (15) and 2) the Hospital Anxiety
and Depression Scale (HADS) (16). In our previously conducted cross-sectional
study, we 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 continuous score between 0-72. The HADS consists of
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two 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 continuous score between 0-21.

Procedure

Data on age, sex, cardiac diagnoses, type of intervention, history of cardiac disease
and comorbidities were obtained from medical charts. Patients were asked to
complete the TSK-NL Heart, CAQ and HADS-A online, at home, a 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 location in
Rotterdam) received the CAQ and HADS for a second time.

Statistical methods

Patient selection and characteristics

Patient characteristics are presented as mean and standard deviation (SD) for
normally distributed data and as median and interquartile range (IQR) for non-
normally distributed data. Normality was checked using a Kolmogorov-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 Chi square 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 estimated 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
population. For both the ES and SRM, a score <0.49 was considered small,
0.50-0.79 as moderate and =20.80 as large (18). Since ES and SRM are based on
parametric 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 safely interpreted. Since substantial improvements in TSK-NL
Heart scores are only expected in a subsample of patients entering CR with high
kinesiophobia scores (3) and since specific kinesiophobia interventions are lacking
during CR, no large treatment effect was anticipated. Therefore, we anticipated
to find 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 that do or do not show changes. Higher ES and SRM values
are therefore expected in a subsample of patients that shows improvements on
the external measures (CAQ and HADS-A). Therefore, external responsiveness
was determined by calculating ES and SRM wvalues for subsamples of patients
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that 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 correlation coefficient <0.29 was
considered a poor correlation; 0.30-0.49 a moderate correlation, 20.5 a strong
correlation (19). Since all three questionnaires 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 original 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, we calculated the number of patients showing an
improvement of at least 5 points on the TSK-NL Heart.

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

For all tests we used SPSS version 26 (IBM Crop, Amonk, USA). A p-value
<0.05 was considered significant.

RESULTS

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

Participants

A total of 171 patients participated in this study. Of these, 109 patients (61 years
old, 76.1% male) completed the TSK-NL Heart both pre-CR and post-CR and
were included for the analysis (Figure 1, Table 1). The majority of patients wete
referred to CR after an acute event (52.3%) such as a myocardial infarction. Details
regarding cardiac diagnosis can be found in table 1. A history of cardiac disease
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was present in 23.9% of patients. Included patients were more often men (76.1%
vs 01.3%; p=0.04), had lower levels of kinesiophobia (median TSK-NL Heart
scote (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) as compared
with patients excluded due to incomplete TSK-NL Heart questionnaires.

The external measures (HADS-A and CAQ) were only completed post-CR
in one of the participating centers. 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
responsiveness (n1=109) and external responsiveness (n=>58).

Pre-CR Did not complete questionnaires
N=171 _ Pre-CR or Post-CR
(Baseline) u (N=62)
Pre-CR Questionnaires completed Pre-CR
N=109 ~ TSK-NL Heart
(Baseline) - CAQ
HADS
N
3
E
3
>
s
)
\ 4
Post-CR Questionnaires completed Pre-and Post-CR
N=109 - TSK-NL
(3 months) - CAQ
HADS

v
Analyses
Internal responsiveness (TSIKK-NL Heart Pre and Post-CR) (N=109)
External responsiveness (CAQ and HADS Pre- and Post-CR
completed only in subsample) (N=58)
Predictors (Pre-CR) of kinesiophobia Post-CR (N=109)

Figure 1. Flowchart of study
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Table 1. 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 57 (52.3%)
STEMI 22 (20.2%)
NSTEMI 21 (19.3%)
Unstable AP 1 (0.9%)
Ventricular tachycardia with ICD 2 (1.8%)
Ventricular tachycardia without ICD 2 (1.8%)
Supraventricular tachycardia AF 5 (4.6%)
Supraventricular tachycardia atrial flutter 1 (0.9%)
Aspecific thoracic pain 3 (2.8%)

Elective 52 (47.7%)
Stable AP 21 (19.3%)
Congenital heart disease 2 (1.8%)
Heart failure 9 (8.3%)
Valvular disease 18 (16.5%)
Aneurysm 2 (1.8%)

Referral procedure, n (%)

medication only 19 (17.6%)

interventional 53 (49.1%)

surgical 36 (33.3%)

Cardiac history, n (%) 26 (23.9%)
Comorbidities

Stroke 2 (1.8%)

TIA 4 (3.7%)

COPD 9 (8.3%)

OSAS 7 (6.4%)

Rheumatic disease 6 (5.5 %)

Musculoskeletal disorder 6 (5.5%)

Oncological disease 6 (5.5%)

Renal failure 3 (2.8%)

TSK-NL Heart score, median (IQR) 26 (11)
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= Temporary 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
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Responsiveness

The parametric and non-parametric distributions of the TSK-NL Heart were
assessed prior to investigating 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 small. There was a moderate and significant correlation 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
classified as improved, while 13 patients did not improve (see Table 2). 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 2). 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 that 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) (Figure 2, Table 2). 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 229) 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 wete 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 3.
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Histogram High levels of kinesiophobia (TSK-NL Heart) Pre-CR and Post-CR (Chi square test).

Amplitude Probility Distribution Function (APDF) of HADS-A, TSK-NL Heart and CAQ sumscores
Pre-CR and Post-CR (Wilcoxon signed rank test).

Figure 2. Total scores TSK-NL Heart, HADS-A and CAQ.
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DISCUSSION

In line with our hypothesis, small ES and SRM values were found for the TSK-
NL Heart change scores in our full study population and higher (moderate) ES
and SRM values in a subsample of patients that showed improvements on the
external measures. These results suggest that the TSK-NL Heart has reasonable
responsiveness in patients completing CR. Our 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, 23,
24). Internal responsiveness in our full study population (ES: 0.29; SRM :0.37) was
low when compared to that in patients with chronic low back pain participating
in a rehabilitation program (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 that 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 that do or do not show changes in
kinesiophobia. We did indeed find that ES and SRM values improved from small
to moderate for patients thatimproved on the CAQ and for patients that improved
on the HADS-A as compared to patients that 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 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, our outcomes indicate that the TSK-NL. Heart has moderate
responsiveness. We recommend further research into the responsiveness of the
TSK-NL Heart in larger sample sizes using anchor-based methods to confirm
our results. Using anchor-based methods also allows for research into the
minimal clinical important change (MCIC). The MCIC cannot be determined
with a construct 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 percentage of patients scoring above the threshold for
high kinesiophobia scores from 40% till 26%. This together indicates that relevant
improvements are made during CR.

Regardless of attendance to CR, a large number of patients (26%) still had
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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 analysis 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 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, 206). In
addition, our 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 for 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).

Outcomes of our study can assist clinicians in determining who could
potentially benefit from additional interventions and can also help in designing
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.

Limitations

To our knowledge this is the first study evaluating the responsiveness of the
TSK for cardiac patients. Nevertheless, some aspects of our study warrant
consideration. First, patients who were excluded from the current analysis
(patients that did not complete the TSK-NL Heart post-CR) had lower TSK-NL
Heart scores, which might limit generalizability. Although we could no investigate
reasons for not completing the questionnaire, we hypothesize that this was
mainly due to not completing the CR program. This suggests that patients with
higher kinesiophobia levels might quit CR prematurely more often than patients
with lower levels. Second, univariate logistic regression analyses were used to
assess a limited number of demographic and clinical variables as predictors of
kinesiophobia post-CR. The results of this analysis should be interpreted with
caution as our sample size was restricted. Nevertheless, both the external anxiety
measures and the kinesiophobia score at start of CR all significantly predict high
levels of kinesiophobia post CR at the level of p<0.001. Finally, we did not include
a control group of patients not participating in CR. Therefore, caution is required
when attributing the improvements that we found in kinesiophobia to CR.
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CONCLUSION

Our outcomes indicate that, in patients attending CR, the TSK-NL Heart has
moderate responsiveness and can be seen as a candidate measurement tool
to evaluate changes 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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ABSTRACT

Backgronnd: ~ Fear of movement (kinesiophobia) after an  acute
cardiac  hospitalization (ACH) is associated with reduced physical
activity (PA) and non-adherence to cardiac rehabilitation  (CR).
Purpose: To investigate which factors ate related to kinesiophobia afteran ACH, and
to investigate the support needs of patients in relation to PA and the uptake of CR.

Methods: Patients were included two to three weeks after hospital discharge for ACH.
The level of kinesiophobia was assessed with the Tampa Scale for Kinesiophobia
(TSK-NL Heart). A score of >28 points is defined as “high levels of kinesiophobia’
(HighKin) and =28 as ‘low levels of kinesiophobia’ (LowKin). Patients were
invited to participate in a semi-structured interview with the fear avoidance model
(FAM) as theoretical framework. Interviews continued until data-saturation
was reached. All interviews were analyzed with an inductive content analysis.

Results: Data-saturation was reached after 16 participants (median age 65) were
included in this study after an ACH. HighKin were diagnosed in seven patients.
HighKin were related to: 1) disrupted healthcare process, 2) negative beliefs and
attitudes concerning PA. LowKin were related to: 1) understanding the necessity of
PA, 2) expetiencing social support. Patients formulated “tailored information and
support fromahealth care provider’ as mostimportant need after hospital discharge.

Conclusion: This study adds to the knowledge of factors related to kinesiophobia
and its influence on PA and the uptake of CR. These findings should be further
validated in future studies and can be used to develop eatly interventions to
prevent or treat kinesiophobia and stimulate the uptake of CR.



Factors related to fear of movement after acute cardiac hospitalization

BACKGROUND

Anxiety after an acute cardiac hospitalization (ACH) is common. A recent
study shows that 43% of patients suffer from anxiety at the time of ACH and
28% directly after ACH (1). Accumulating evidence suggests that anxiety is an
important risk factor for fatal and non-fatal cardiac events (2-4).

Cardiac rehabilitation (CR) is the cornerstone of secondary prevention aimed
at improving physical, psychological and social functioning (5). CR consists of
multifactorial interventions such as physical activity counseling, exercise training,
diet/nutritional counseling, tisk factor control, patient education, psychosocial
management and vocational advice (5).

Exercise training is a key element of CR and is defined as: ‘a subset of physical
activity that is planned, structured, and repetitive and has as a final or an intermediate
objective the improvement or maintenance of physical fitness’ (6). Recent studies show that
exercise based CR reduce cardiovascular mortality and hospital admissions and
moreover improve quality of life and psychological wellbeing (7, 8). In addition,
participation in exercise based CR increases daily physical activity in patients that
suffered myocardial infarction (9). Physical activity is defined as ‘any bodily movement
produced by skeletal muscles that results in energy expenditure (6). During physical activity
counseling, patients are encouraged to accumulate 30 to 60 minutes of moderate-
intensity physical activity per day on at least 5 days of the week (9).

Despite its well know benefits, only 17% of patients perform the recommended
amount of PA (10). A potential explanation for these low PA levels, among other
factors, might be anxiety experienced by patients after ACH (11). Specifically, fear
of movement (kinesiophobia) might be an important barrier to achieve adequate
PA levels (12).

Kinesiophobia is described as an irrational, debilitating fear of movement and
is explained by the fear avoidance model (FAM) (13). The FAM is a biobehavioral
model that describes how individuals develop chronic musculoskeletal pain
(CMP) as a result of avoidance behavior based on pain related fear (13). A recent
systematic review reports that high levels of kinesiophobia (HighKin) in patients
with CMP are associated with greater levels of pain intensity, disability and low
quality of life (14). In patients with coronary artery disecase (CAD) HighKin
are reported in 20% of the patients and are associated with decreased health-
related quality of life, decreased muscle strength and reduced levels of PA (15).
In addition, patients with HighKin participate to a lesser extend in CR programs
than those with low levels of kinesiophobia (LowKin) (16). Avoidance of PA is an
important predictor of major adverse cardiac events and should thus be targeted
).

Exposure based rehabilitation programs, in which patients are gradually
exposed to PA, are effective in patients with CMP (17, 18). The setting of CR might
potentially also reduce or prevent kinesiophobia after ACH by gradually exposing
patients to PA (19, 20). Participation in CR is therefore strongly recommended
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after ACH, especially for those with HighKin or high levels of anxiety (20, 21).
However, patients are often discharged within a short time frame which leaves
little time for psychological support and patient education on the importance of
CR (22).

It is unclear which factors are related to kinesiophobia, which in turn might
lead to non-adherence to CR. In addition, little is known about the support needs
of patients and their informal caregiver, with regards to PA and the uptake of CR.
Insight in these factors might result in the development of early interventions to
target or prevent kinesiophobia and to stimulate PA and the uptake of CR.

The aims of this study were therefore to explore 1) which factors are related to
kinesiophobia after an ACH 2) the support needs of patients and their informal
caregivers with regard to PA and the uptake of CR after ACH.

METHODS

Design

In this qualitative study we performed semi-structured interviews with patients that
were discharged after an acute cardiac event. For this study we used the COREQ
checklist to assure methodological quality (23). Recruitment of participants
ended when data-saturation was reached. The Medical Ethics Committee of the
Amsterdam University Medical Center approved the study protocol (protocol
number: NI1.65218.018.18).

Participants

Patients were enrolled in this study at hospital discharge at the Amsterdam
University Medical Centre between January 2019 and July 2019. To obtain a wide
variety of viewpoints, patients were included via a purposeful sampling strategy
(24). Patients were excluded if they: (a) had cognitive problems (MMSE <24), (b)
were unable to speak Dutch o, (c) were transferred to a nursing home.

Materials

The interview guide was developed for this study and is based on the FAM which
is the theoretical model for kinesiophobia (13). The interview guide was tested
in a panel, in two rounds, that individually read the interview guide and gave
feedback on the first version. Afterwards the final version of the interview guide
was created. The panel consisted of a patient, a physical therapist, a cardiac nurse,

a psychologist and a cardiologist. The interview guide can be found in appendix
1.

Procedures

Patients were asked to fill in an informed consent form at hospital discharge.
Patients that agreed to participate in this study were contacted by telephone two
to three weeks after hospital discharge to arrange an interview at home or at
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the outpatient clinic. Prior to the start of the interview, the participant’s level of
kinesiophobia was assessed with the Tampa Scale for Kinesiophobia (TSK-NL
Heart). The TSK-NL Heart consists of 13 questions with a four-point answet
scale with a minimum score of 13 and maximum score of 52 points. A score
of >28 is an indication of high levels of kinesiophobia (25). This cut off score
was used to divide the patients into two groups, a low level of kinesiophobia’
group (LowKin) and a ‘high level of kinesiophobia’ group (HighKin). The
TSK is validated in various groups of patients (20). After the TSK-NL Heart
was completed by the participant, the patient’s informal caregiver was invited to
participate in the interview and to share their perspective. Each interview was
recorded with a digital voice recorder. Four interviewers conducted the interviews
in pairs, the first author (PK), a researcher (IvD), and two assistant researchers
(AvP and DR), all trained by a researcher with extensive experience in conducting
semi-structured interviews (CL).

Data analysis

For this study an inductive content analysis was used since little information
about the phenomenon exists (27). Each interview was transcribed by one of the
interviewers. All interviews were assessed by PK and IvD. On the basis of this
preliminary analysis the researchers independently assessed if new information
was obtained or data saturation was reached. The transcripts were analyzed
with software for qualitative data analysis (MAXQDA). A sequential coding
strategy was used to analyze the transcripts. Three types of coding were used
consecutively: open, axial and selective coding (27). Initial codes were created
by studying the segmented information. Afterwards, the codes were abstracted
into categories and subcategories. The underlying meaning of these categories
were linked together to create overall themes. All data were independently coded
for categories, subcategories and themes by two researchers (PK, IvD). A third
researcher (CL) reviewed all codes and decided, together with PK and IvD, which
themes were the most appropriate.

RESULTS

Data-saturation was achieved after a total of 16 patients were included in this
study (table 1), of which seven patients had high levels of kinesiophobia (figure
1). In six cases an informal caregiver (five spouses, one sibling) was present during
the interview.
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50
---- = Cut off score High levels of kinesiophobia

TSK-NL Heart Sumscore

P2 P16 P7 P8 P10 P1 P9 P3 P11 P5 P4 P6 P13 P12 P14 P15

Participants n = 16
Figure 1. Baseline kinesiophobia scores

Data were analyzed after the groups were divided into patients with HighKin
and LowKin. Two themes were extracted that were related to HighKin: 1.
Disrupted health care process and 2. Negative beliefs and attitude concerning
physical activity. Two subsequent themes were related to LowlKin: 1.
Understanding necessity of physical activity after ACH, 2. Experiencing social
support. One overall theme was related to support needs of patients and was
defined as: Tailored information and support from health care professional.
All themes and subcategories are presented in table 2.
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Table 2. Identification of themes

Themes Categories

Sub-categories

Factors related to kinesiophobia

Disrupted health care Negative experience health care
process system

Inconsistent information at

hospital discharge

Negative beliefs and Body signals during physical
attitudes concerning activity
physical activity

Passive coping style

Factors related to low or no kinesiophobia

Understanding necessity ~ Previous experience serious
of physical activity after illness

ACH
Receiving and understanding
information
Positive experience with exercise
and physical activity
Experiencing support Social support network

Reluctancy hospital

Losing faith in the hospital
Feeling isolated during stay

Long waiting time for cardiac
rehabilitation

Referral problems cardiac
rehabilitation

Building up Physical activity

Cardiac event/intervention
Side effects medication
Impact words physician

Chest pain/dyspnea

Prior experience/hypervigilance
Side effects medication

Serious vs innocent

Fear of injury

Distrusting the body

Avoidance of PA

Preventing physical activity patient

Hypervigilance (informal caregiver)

Appreciation of the value of
physical activity

Controlling co-morbidity with
physical activity

Illness spouse

Health literacy

Correct attribution body signals

Feeling healthy

Sharing stories with fellow cardiac
patients

Graded exposure to PA with
informal caregiver
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Table 2. Continued

Support needs

Tailored information Themes Categories
and support

Consistent information Physical activity
Cardiac event/intervention
Side effects medication

Guidance health care Reassurance / trusting health care
professional professional

Developing an active lifestyle.
Building up physical activity
Stimulating self-efficacy

Based on our findings we adjusted the “fear avoidance model’ for patients that
suffered an ACH (see Figure 2).

Acute Cardiac Event

Disuse
Disability ~ ~ Recovery
N
N
AN
Avoidance of physical activity \
Hypervigilance (spouse) \
(ACUt? Cfirdiac) Exposure to physical activity
Hospitalization
Cardiac related
kinesiophobia
Catastrophizing Low/ no kinesiophobia
Factors related to high levels of kinesiophobia Factors related to low levels (or no) kinesiophobia
1. Negative experience health care system 5. Previous experience with serious illness
2. Inconsistent information at hospital discharge 6. Receiving and understanding medical information
3. Body signals during physical activity 7. Positive experience with exercise/ physical activity
4. Passive coping style 8. Support informal caregiver

Figure 2. Fear avoidance model for Acute Cardiac Hospitalization
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Factors related to high levels of kinesiophobia after an ACH

Theme 1: Disrupted health care process

Negative experience health care system

Patients with HighKin reported more negative experiences with the health care
system than those LowKin. Several patients that were admitted to the cardiology
ward experienced a lack of attention from the medical staff while still feeling
vulnerable and anxious after their cardiac event.

T was left alone in a bed and did not see anyone during my stay at the nursing ward. There
was no one that came to me to ask me how 1 was doing and if 1 was afraid. Just some human
contact would mafke it so much better’ (P13).

In the weeks after hospital discharge, patients stated they missed information
about their health condition, building up PA, and wanted to be in contact with a
health care professional to be reassured. Several patients reported that the interval
between hospital discharge and cardiac rehabilitation was too long which resulted
in insecurity about their condition.

Fonr weeks is quite long while waiting for cardiac rehabilitation’ (P13).

In addition, the referral process from the hospital to CR was often unclear for
patients.

The referral to CR went completely wrong. 1t took ages before it was clear where 1 needed
t0 go and what was expected. Thinking about this makes me short of breath again’ (P6).

Inconsistent information at hospital discharge

Not receiving any, or inconsistent, information made patients feel insecure about
performing and building up PA in daily life. Health care providers were often
unclear in communicating about the amount of PA that the patient could do after
hospital discharge.

They did not gave me any information about what 1 could and could not do, looking back
I find this very bad’ (P6).

In addition, patients described that they lacked knowledge on how the body and
the heart worked and what type of intervention was given to them. A lack of
knowledge about building up PA and the type of intervention made patients feel
insecure about performing PA as they were afraid it might lead to injury.

Someone told me that a stent can shift within the artery, if I'm not feeling well, I think
about this’ (P13).

Furthermore, little information about side effects of medication was provided.
Severe bodily reactions, caused by side effects of medication, made patients
cautious about PA and in some cases led to avoidance of PA.

At hospital discharge the physician gave me a whole list with medication and then said 1
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could go home, that’s all he said, this made me insecure’ (P13.)

In addition to clear and consistent information, patients also wanted to be
reassured by their physician before leaving the hospital.

T really missed talking to my physician about what had happened to ny heart before I left
the hospital’ (P14).

Physician’s words were found to influence patients’ beliefs about their physical
state and thereby also the amount of PA they could perform in daily life.

The doctor told me to keep calm, keep calm, keep calm, this just goes throngh my head the
whole time’ (P12).

Theme 2: Negative beliefs and attitude concerning physical activity
Distressing body signals during physical activity

Body signals such as: chest pain, dyspnea, pain in the jaw and extreme fatigue,
were often experienced as distressing and made patients fearful about PA.
In some cases, these body signals were caused by side effects of medication.

T felt a weird pressure on my chest, like my heart skipped a beat. I panicked, so I went back

to the emergency room where they examined ne. Afterwards they told me it was a side effect
of metropolol’ (P13).

Experiencing severe bodily signals made patients alert and in some cases
hypervigilant.
Tf my heart skips a beat, I don't do anything, I'm really anxious to become short of breath’
(P15).
It was difficult for patients to discriminate between serious and innocent body

signals. Patients described that they often felt like they were experiencing a new
cardiac event and did not know how to interpret their body signals.

T don't have to do anything, if 1 just breath in a certain way it feels like it can go wrong
again’ (P14).
Sometimes 1 feel a slight sting in my chest and I don’t know what to do’ (P13).

Participants stated that they were afraid that PA could harm their body. As a

consequence, these participants often distrusted their body and performed little
PA.

T don’t know if my heart is damaged and what I can and cannot do’ (P6).
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Passive coping style
Due to the impact of the event, several patients developed a passive coping style

and avoided PA.

T did not do anything for six weeks, I'm just staying in bed and on the couch, I can'’t do
mmnch more’ (P12).

P14 stated that she did want to do any PA, even when her partner asked her to
join him.
Daily, my husband asks me if 1 will join him for a walk, every day I decline, 1 know
physical activity is healthy, but I just don’t do i, I was never a sporty type’ (P14).

In addition, P14 stated that participating in CR did not work for her.

Talking about developing an active lifestyle, three years ago i participated in CKR and I
talked to a psychologist, but these tricks do not work for me’ (P14).

Several informal caregivers became hypervigilant which resulted in withholding
patients from any houschold tasks or other forms of PA.

Tf 1 do too much and I get complaints, nry husband becomes angry and tells me to sit down.’

(P13).

My husband does all the groceries and cooking and tells me to relax’ (P14).

Patients with HighKin often avoided PA and developed a passive coping style. In
several cases, this maladaptive coping style was facilitated by the informal caregiver
as a result of hypervigilance.

ADDITIONAL RESULTS
Although, two patients, P3 and P11 respectfully, were classified as patients with
LowKin their quotes expressed signs of HighKin.

Negative experience health care system

P11 reported that the hospital was reluctant with admitting her to the emergency
room as it was suspected that her complaints were non-specific. After the general
practitioner insisted an immediate admission to the cardiac care unit, she was

diagnosed with a NSTEMI.
The interventional cardiologist said afterwards that it was good 1 listened to my body’ (P11).
Due to this incident, the patient stated she lost trust in her

body and eventually became  hypervigilant about body = signals.

Inconsistent information at hospital discharge
In addition P11 reported to miss information which made her insecure about
suffering another cardiac event.
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They didn't tell me anything at the hospital and it passed by so quick. Who says 1 won't
suffer another myocardial infarction?’ (P11).

P11 also reported that she suffered from side effects of the statins which impacted
her ability to move.

T missed information about medication and side effects’. At first, 1 felt better than after my
myocardial infarction, until the statins began to work. I sat on the conch like a dead bird,
miscle ache everywhere and unable to move’ (P11).

P3 reported that she did not know if physical activity would injure her body.

T don't know what I can and cannot do and if 1 injure my body if 1 do any physical activity’
(P3).

What is my heart able to handle? Not knowing this, is very annoying’ (P3).

P3 also reported that the information about PA, provided at the hospital, was
unclear.

What does it mean to take it easy? The doctor told me 1 could do the same amount of
physical activity as before the event, but it’s stil] unclear how nmch 1 can do, I should have
asked (P3).

Distressing body signals during physical activity
P11 stated that experiencing body signals made her anxious.

And when I am sitting on the couch, or walking around, I feel every sting. That frightens
me’ (P117).
In addition, P11 also stated that it was difficult to discriminate between body

signals.

How can 1 determine the severity of my body signals?’ (P3).

T don't know what I can do and cannot do and if 1 injure my body if I do any physical
activity, my heart suffered a big blow and even though I do not feel this every second, I do
know it, you never know what may happen next’. (P3).

Factors related to low levels of kinesiophobia after an ACH.
Theme 1: Understanding necessity of physical activity after ACH

Previous experience with recurrent (serious) illness

Patients with LowKin often stated that they were not afraid to move due to
previous hospital admissions or co-morbidity.

T'mr not afraid to move, 1 just can’t keep my balance when 1'm walking due to the stroke I
have suffered. Before my stroke I was very active, but now I'm just so tired’ (P10).

74



Factors related to fear of movement after acute cardiac hospitalization

Tve bad more than twenty cardioversions already, I know how it works, I won't let it rule
my life’ (PS).
Some patients reported to have comorbidities that required physical activity to
control it.

T have to do exercise in order to control my diabetes’. (P9).

Prior experience with being admitted to the hospital was related to LowKin. In
addition, having a co-morbidity that required exercise, motivated patients to be
physically active or perform exercise, which in turn might have prevented the
occurrence of kinesiophobia.

Receiving and understanding medical information
Patients with LowKin reported that they received consistent information from

their physician and felt that the physician took the time to answer their questions
which made them feel reassured.

T was really relieved that he said there was no acute danger and that I could do whatever 1
wanted, be really asked me a lot of things and I felt he really listened to me’ (P2).

Side effects of medication often caused unpleasant body signals. Patients with
LowKin were more inclined to attribute unpleasant body signals to side effects of
medication than to a new cardiac event.

The prescription said that these pills conld cause pain under the sternum, so whenever I feel
a pain in my chest, I say it’s due to a side effect of my medication’ (P2).

Giving time to patients to ask questions and providing clear and consistent
information made patients feel more confident about performing PA. Besides
talking to a physician, these patients also felt reassured by reading information
about side effects of their medication. Being able to read and understand medical
information and correctly interpreting body signals related to side effects might
lead to LowKin.

DPositive experience with exercise
Most patients with LowKin had a positive experience with exercise and were thus

more inclined to do exercise despite their ACH.

T abways feel better when 1 return home after doing exercise’ (P2).

When I am playing volleyball I completely forget everything else’ (P8).

Some patients already participated in CR and were looking forward to participating
again since CR was a positive expetience for them.

After my previous cardiac event 1 immediately wanted to start training just to feel better, 1
can't wait for it’ (P7).
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Theme 2: Experiencing support

Social support.
Patients with LowKin felt supported by talking to people that went through

comparable experiences.

T¢% not just about the rebabilitation but its also about drinking coffee together and sharing
experiences, that also helps me’ (P9).

These patients also felt supported by their informal caregiver that helped them
building up PA levels.

Last weekend I went for a walk with my neighbor. I was a bit anxious so we walked for a
short while and that felt good. She really helped me throngh’ (P2).

Support needs in patients and spouses with regards to kinesiophobia and
participation in CR

Patients, both with HighKin and LowKin, and spouses were asked what they
needed in order to increase PA levels and participate in CR after an ACH.

Theme: Tailored information and support from health care professional

Receiving consistent information
Patients stated that they wanted more detailed information about PA during

hospital discharge.

T just want some simple information about what I can and cannot do, can 1 walk the stairs?
Can 1 drive my car?” (P117).

Patients also wanted to learn more about the side effects of certain types of
medication since this caused distressing body signals which in turn led to avoidance

of PA.
T would like to know why I have to take those pills, I had lots of side effects’. (P12).

Furthermore, patients wanted more background information about their cardiac
event and the intervention they received.

T¢% not a small thing, having a heart attack. In the hospital you don’t know what’s going on
and when you leave you still don’t know’ (P11).

For several patients it was unclear what to expect from CR. They had many
questions about the aim of CR and did not know what to expect.

What is there to rehabilitate about the heart?’ (P3).
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Guidance health care professional
Patients wanted to be reassured by a physician, before they started increasing their

PA levels, as they often felt insecure about their heart. Some patients said they
would be more confident if they would be monitored continuously.

T wonld be great if there wonld be someone next to you all the time to make an ECG and
tell you nothing is wrong (P3)".

In addition, patients said they wanted to be reassured about their physical state by
talking to their physician.

‘Certain things 1 wonld like to have re-confirmed’ (P14)

Trust in health care professionals was noted as an important prerequisite to
perform more PA.

Trusting caregivers, cardiologist, nurse practitioners, physiotherapists is really important’
(P3).
Patients stated that they want to be confident enough to perform daily PA.

T want be confident again that 1 don’t injure myself, by walking stairs or walking for miles’
(P3).
It was also reported by patients that they wanted to be able to gain confidence and
do exercise by themselves.

T want to participate in CR to gain confidence so that afterwards I can start exercising
alone’ (P7).

In the period before cardiac rehabilitation, patients stated that they felt anxious
about doing PA without the guidance from a physical therapist.

T wonld feel anxcions if 1 started exercising without gnidance. 1t’s about confidence. I can do

it, but it wonld not feel right’ (P7).

Patients reported that they hoped cardiac rehabilitation would help them build up
a more active lifestyle.

T hope that 1 will benefit from cardiac rehabilitation and that afterwards 1 will be able to
take the bike instead of the car to do my groceries’ (P6).

One patients chose to build up PA by herself and stated that she wanted more
information about the type of exercises that were recommended.

Should 1 do interval training or focus more on strength training’ (P2).
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DISCUSSION

This study shows that HighKin are related to a disrupted health care process and
negative beliefs and attitude concerning physical activity. LowKin after an ACH
are related to understanding the necessity of physical activity and experiencing
support. Patients in both groups (HighKin and LowKin) stated that they needed
tailored information and support from a health care provider after hospital
discharge.

Some patients and informal caregivers reported a negative experience with
the health care system after their hospital admission was denied due to hospital
crowding. In some cases, this resulted in significant stress in patients and informal
caregivers. Previous studies have found that hospital crowding is related to lower
patient satisfaction (28), patients not receiving the appropriate care (29) and
complications during the hospital stay (30) which in turn can lead to HighKin
(15). This finding emphasizes the need for greater attention to the negative
psychological effects of hospital crowding on patients and informal caregivers.
Other aspects related to HighKin are a long waiting time until CR or problems
with referral to CR. Although current guidelines state that CR should start 28 days
after the referral (42 days for CABG) (20), patients reported that time until the
start of CR was too long which made them feel insecure about being physically
active. Feeling anxious after a cardiac event is associated with delays in seeking
medical help and the adoption of an unhealthy lifestyle (31) and might thus lead to
delayed participation in CR which negatively impacts fitness outcomes of patients
(32). A recent study shows that an active lifestyle (self-reported) at the hospital
ward, after an ACS, is associated with reduced risk of new cardiac events. An
eatly intervention (e.g. before discharge from hospital) that stimulates PA might
potentially prevent kinesiophobia and the recurrence of cardiac events (33).

Experiencing a lack of consistent information at hospital discharge contributed
HighKin since patients lacked knowledge about building up PA levels after an
ACH. Not receiving information, especially about the safety of PA, is a well-known
barrier for PA in patients with cardiovascular disease (34). When information is
provided, it might lack clarity due to vague or inconsistent language. An example
of vague information with respect to PA is the advice to “take it easy’ or to “just
do the same amount of PA as before the event’. This is an important finding since
research shows that health care providers’ orientations towards illness predicts
perceived harmfulness of PA in patients (35). Therefore, health care providers
must be as clear and consistent as possible when providing information on PA.

Patients often had difficulties in discriminating between “harmful’ and
“harmless’ body signals, which were often caused by stress or side effects of
medication. Before hospital discharge, patients should be educated on how to
discriminate between body signals. Not being able to do this, might result in
avoidance of PA and unnecessary hospital visits. Many patients in this study
believed that PA could result in injury to their heart. In our previous study, we
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validated the TSK-NL Heart questionnaire, and showed that “fear of injury’ is the
main factor in the construct "kinesiophobia’ (25). Fear of injury after an acute
cardiac event is normal and understandable. However, excessive fear of injury
results in ineffective coping strategies, such as avoidance of PA, which might
lead to further disability and possible secondary cardiac events (24). Patients with
little understanding of pain mechanisms tend to perceive their body signals as
more threatening or dangerous due to fear of injury, eventually leading to more
catastrophic thoughts and less adaptive coping strategies (36). Insight in the origin
of body signals and learning effective coping strategies might prevent avoidance
behavior in patients after an ACH.

In several cases, informal caregivers performed all physical tasks (household,
groceries) as a result of hypervigilance. Research suggest that hypervigilance in
spouses after a cardiac event, although well intended, may undermine the patient’s
health and recovery (37) and should thus be targeted.

Several patients reported to have LowKin due to prior experience with (severe)
illness. This finding is line with the study of Béck etal. (2013), which suggested that
suppression of previous experience of heart failure was related to LowKin (15).
In this study, some patients had experience with controlling their comorbidity (e.g:
diabetes) by doing exercise and wete therefore motivated to be physically active, ot
perform exercise, which in turn might have led to lower levels of kinesiophobia.
Patients with LowKin stated, in contrast to those with HighKin, that they received
consistent information and also felt they were given the opportunity to ask
questions before leaving the hospital. Moreover, these patients attributed their
body signals to side effects of medication and felt reassured by carefully reading
the medication prescription instead of attributing their body signals to a new
cardiac event. A previously conducted systematic review found that poor ability
to obtain and understand medical information (health literacy) is consistently
associated with anxiety, readmissions and lower social support (38). This finding
might also apply to patients with HighKin and emphasizes the need for accessible
and understandable information for (all) patients after an ACH.

Patients that had experience with exercise, or already participated in CR, were
more positive about PA and exercise and were looking forward to starting CR.
Previous experience with exercise has been reported by Bick et al. (2017) as an
important facilitator of participation in CR (39). Furthermore, these patients felt
supported by patients that went through the same experience during CR. Talking
about their experiences relieved their anxiety and kinesiophobia. These patients
also felt more support from their informal caregivers who gradually exposed
them to greater levels of PA. Graded exposure to PA is an effective method to
overcome kinesiophobia in patients with low back pain (15) and might also be
suitable for patients with cardiovascular disease.

Patients stated that they wanted consistent information about their cardiac
event and cardiac intervention, body signals, side effects of medication and health
benefits of CR before hospital discharge. Aside from consistent information,
patients wanted to be reassured by a health care professional when building
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up PA in their daily lives. Being well informed and reassured, in the early phase
after an ACH, is vital since 1 in 5 patients drop out of CR as a result of feeling
anxious (40). Targeting anxiety and kinesiophobia in the eatly phase after an
ACH before the start of (physical) CR might alter participation rates in CR (39).

Strengths and limitations

This study has several strengths. To our knowledge this is the first study that
explores kinesiophobia after an ACH with an inductive content analysis. A variety
of patients with different ages, gender, diagnoses and co-morbidities were included
in this study. We consider this a strength since we wanted to explore viewpoints
from a variety of participants that were eligible for CR.

This study also has limitations. Firstly, we used semi-structured interviews
to obtain our data. During semi-structured interviews, the interviewer actively
participates which in turn might lead to bias due to personal prejudices about
the topic. Secondly, content analysis is subject to error especially due to
interpretation of the data. To minimize the chance of misinterpretation and to
increase the trustworthiness of the results, triangulation was used. Thirdly, we
aimed to explore the concept of kinesiophobia in a heterogeneous cohort using
a purposeful sampling strategy which in turn impacts the generalizability of the
results. Nevertheless, due to the qualitative research design, meaningful, in-depth
data was obtained concerning experiences, beliefs and barriers in patients with
varying backgrounds. Lastly, we used the TSK-NL Heart to define the level of
kinesiophobia in cardiac patients were the cut-off score of >28 points is used to
define high levels of kinesiophobia (9). A single cut-off point might be suitable
for practical reasons like admission to an intervention but the concept of fear in
itself is not dichotomous. Our data suggest that the cut-off point of 28 might be
too high. Two patients (P11, P3) in our study scored slightly under the cutoff with
a score of 26 points. Based on their interviews they seemed to be misclassified
since they reported several signs of kinesiophobia. A recent study suggests
using categories to classify the severity of kinesiophobia as follows: subclinical:
13-22; mild: 23-32; moderate: 33—42; and severe: 4352 (22). According to this
classification, several patients in our study population would have been identified
with mild kinesiophobia. It’s unknown if the above mentioned categories are
applicable for patients with cardiovascular disease. More research is needed to
assess the validity of these cut off points for the TSIK-NL Heart.

This study reveals factors related to kinesiophobia after an ACH and the
support needs of patients and informal caregivers. These findings need be further
investigated in studies with a quantitative research design and can be used to
develop eatly interventions to target or prevent kinesiophobia after an ACH.
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CONCLUSION

The findings of this exploratory study suggest that ‘a disrupted health catre
process’ and “negative beliefs and attitudes concerning physical activity’ are related
to high levels of kinesiophobia after an ACH. On the other hand, understanding
the necessity of PA and experiencing social support after ACH, are related to low
levels of kinesiophobia. Patients reported “tailored information and support from
a health care professional’ as most important needs after ACH. These findings
can be used to make health care professionals more aware of patients’ needs
after ACH and thereby taking into account the possible role of kinesiophobia in
the health care process. The results of this study need to be further investigated
in studies with a quantitative study design and can be used to develop early
intervention strategies to prevent kinesiophobia, stimulate physical activity and
the uptake of CR.
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APPENDIX 1. INTERVIEW GUIDE

Main topics

Example of follow-up questions

Patient’s and informal caregivers
experiences during cardiac event

Experiences during hospitalization

Experiences after hospital
discharge

Cardiac rehabilitation

Can you tell us about what happened during your cardiac
event?

What was your experience at the hospital?

How was it to do physical activity at the hospital after
the event?

Did you receive any help or instructions from a health
care professional (cardiologist/registered nurse/
physiotherapist)?

Can you tell us about the discharge process?

What are your experiences after hospital discharge
How was it to do daily physical activities directly after
hospital discharge?

Did you receive support or do you receive support now?
Where there any barriers for physical activity after
hospital discharge and are there any barriers now?
What are your beliefs about physical activity?

Do you avoid certain types of physical activity?

If you look back at your experience, what would you
have liked to see different? (information/guidance/
treatment).

Are you planning to participate in cardiac rehabilitation?
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ABSTRACT

Odbjectives: To identity factors associated with kinesiophobia (fear of movement) after
cardiac hospitalization and to assess the impact of kinesiophobia on CR-initiation.

Methods: We performed a prospective cohort study in cardiac patients recruited at
hospitaldischarge. Weassessedkinesiophobiawiththe TampaScaleforKinesiophobia
(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 (8) with backward elimination. Prospectively, the impact of
kinesiophobia on probability of CR-initiation in the first 3 months after hospital
discharge (subsample referred for CR) was assessed using logistic regression.

Results: In total, 149 patients (78.5% male) with a median (IQR) age of 65
(14) were included, of which 82 (59%) were referred for CR. Moderate
and severe levels of kinesiophobia were found in 22.8%. In the total sample,
kinesiophobia was associated with cardiac anxiety (3=0.33 95%CI: 0.19 to 0.48),
social complexity (8=0.23 95%CI: 0.06 to 0.39) and higher education (3=-0.18
95%ClI:-0.34 to -0.02). In those referred for CR, kinesiophobia was negatively
associated with self-efficacy (B = -0.29 95% CI: -0.47 to -0.12) and positively
with cardiac anxiety (3= 0.43 95%CI: 0.24 to 0.62). Kinesiophobia decreased
the probability of CR-initiation (OR Renect332poins = (.92 9504CIL: 0.84 to 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.
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INTRODUCTION

Fear of movement (kinesiophobia) is present in 45% of patients with
cardiovascular disease (CVD) at the start of cardiac rehabilitation (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 PA-levels (1-3).
Moteover, kinesiophobia negatively impacts the uptake of catrdiac rehabilitation
(CR), despite CR’s proven benefits such as reduced morbidity and mortality, and
better psychological wellbeing (4-0).

The effect of kinesiophobia at hospital discharge on the uptake of CR has
not been prospectively investigated. Previous qualitative research has shown that
patients attribute high levels of kinesiophobia to a lack of support and information
at hospital discharge from a health care provider (3). 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
kinesiophobia at hospital discharge and (2) the impact of kinesiophobia on
initiation of cardiac rehabilitation.

METHODS

Study design

We performed a prospective cohort study from in patients hospitalised with
cardiovascular disease from hospital discharge up to 3 months follow-up. 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.

Ethics consideration
The Medical Ethics Committee of the Amsterdam University Medical Centre
approved the study (protocol number: N1.65218.018.18).

Patient population

Eligible patients had been hospitalized for acute coronary syndrome (ACS), stable
angina pectoris (AP), acute heart failure (AHF) or atrial fibrillation (AF). Exclusion
criteria were: referral to a nursing home; inability to complete questionnaires, e.g;
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.
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Kinesiophobia

Baseline Cardiac
variables Rehabilitation

Analyses

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, with kinesiophobia as mediator.

Figure 1. Hypothetical path model

Sample size considerations

Based on previous research we expected to include 10 variables in our final path-
model (2). 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 Centet.
During hospitalisation, eligible patients were approached by study personnel of
the Amsterdam University of Applied Sciences and, if they consented, enrolled in
this study. The following data were collected from the electronic health record: age,
sex, educational level, marital status, cardiac diagnosis and disease history. Patients
were asked by email to complete questionnaires about their biopsychosocial
complexity, the level of self-efficacy, anxiety and depression at discharge.

Outcomes

The primary outcomes were kinesiophobia at hospital discharge and CR-initiation
(ves/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 four-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 categorized as follows: subclinical: 13—22; mild: 23-32; moderate: 33—42; and
severe: 43-52 (1). After 3 months patients were asked, by telephone, if they 1)
were referred for CR, 2) initiated CR 3) were readmitted to the hospital for an
unplanned procedure.
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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 four domains: biological complexity
(chronicity and severity of symptoms, complications and life threat), psychological
complexity (restrictions in coping, resistance to treatment, mental health threat,
psychiatric dysfunction) and social complexity (social dysfunction, residential
instability). Scores >19 indicate high complexity. In this study, the biological,
psychological and social domains were analysed separately (8).

Generic anxiety and depression

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

©)-

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) (10).

Self-efficacy
Self-efficacy was assessed with the General Self-Efficacy Scale (GSES). The

GSES is a 10 item questionnaire with a four-point Likert scale ranging from 0
(completely disagree) to 4 (completely agree). A higher sum score indicates better

self-efficacy (11).

Statistical analysis

Descriptive statistics

Patient characteristics are presented as median and interquartile range 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 acute coronary syndrome, revascularization or
electro-cardioversion within the period of this study (3 months).

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
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was used to explore the association between baseline variables, kinesiophobia and
the initiation of CR. We studied the association between demographic variables
(age, sex, educational level), medical vatiables (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, BMI, kinesiophobia, psychological variables).
were analysed as continuous. In addition, we studied the longitudinal association
between kinesiohobia, the abovementioned demographic, medical, psychological
variables and CR-initiation. An overview of all analyses is found in appendix 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 subsample that
was referred for CR (cut-off for variable retainment 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 kinesiophobia. 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 mediator. 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 standardized beta estimates (B). Effect size of (B) was interpreted as small
(<0.29), moderate (0.30 - 0.49), large (> 0.50) (14). Effects on the uptake of CR
are presented as odds ratios. In the final model, the effect of kinesiophobia on CR-
initiation was corrected for age and gender. The Satorra-Bentler scaled chi square
test (X2) 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 specification
Multiple Imputation (FCS MI) (15). Data-imputation was conducted in SPSS V28.
An overview of all missing data is found in Appendix 1. All descriptive and
univariable analyses were performed in SPSS V28. The path models were analysed
using Mplus V8.0.

RESULTS

Demographic and clinical characteristics

In total, 188 patients were assessed for eligibility. After inclusion, 39 patients
(20.7%) did not complete any questionnaires, and 2 died. At hospital discharge,
82 (55%) patients were referred for CR, of which 61 (40.9%) initiated CR in 3
months follow up (figure 2).
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Eligible patients
N=188
Not included: N=39
_ | Died (N=2)
" | Did not complete
questionnaires (N=37)
Y
Included in the study:
N=149
\4 \
Analysis Referred for Not Referred
: CR for CR
N=82 N=67

Y
CR
initiation:
N=61

Figure 2. Flowchart study

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 elective intervention (55.7%),
of which 78.5% underwent a 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 PCl in 37.6% (table 1). The distribution
of kinesiophobia levels were: subclinical (24.2%), mild (53.0%), moderate (22.1%)
and severe (0.7%) (figure 3).

At baseline, TSK-scores were, on average, 3 points higher in patients who were
referred but and did not initiate CR, than in those who did initiate CR (30.39 *+
SD 6.76 vs 27.37 £ SD 5.98). Within 3 months follow up, 15 patients (10%) were
readmitted to the hospital: 6 patients for ECV, 6 patients for PCI, 2 patients for
ACS and 1 patient for acute heart failure.
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Figure 3. kinesiophobia scores at hospital discharge
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Table 1. Baseline characteristics

(N=149)

Demographics
Age, years, mean (SD) 65.5 (14)
Male (%) 117 (78.5)
Higher education (%0) 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 revascularization 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 (%)
Myocatdial 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/m2)
18- 25 16 (10.8)
25-30 120 (80.5)
>30 13 (8.7)

Values presented as median (IQR) and counts (%0)

STEMI: ST-Elevation Myocardial Infarction, NSTEMI: Non ST-Elevation Myocardial Infarction,
UAP: Unstable Angina Pectoris, PCI: Percutaneous Coronary Intervention, ECV: Electro Cardio
Version, CABG: Coronary Artery Bypass Grafting, BMI: Body Mass Index.
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Univariable analyses

An overview of all our univariable linear regression analyses is presented in table 2.
We found small associations between kinesiophobia and female sex (3= 0.19 95%
CI: 0.03 to 0.35) , Age = 50 (8 = 0.22 95% CI: 0.38 to 2.49), (HADS anxiety (3 =
0.27 95% CI: 0.11 to 0.42). Higher education (3=-0.24 95% CI: -0.40 to -0.08) and
GSES self-efficacy (8=-0.18 95% CI: -0.34 to -0.02) were negatively associated
with kinesiophobia. Moderate associations were found between kinesiophobia and
HADS Depression (3=0.32 95% CI:0.16 to 0.47), IMSA psychological complexity
(B =0.3295% CI: 0.17 to 0.48), IMSA social complexity (3=0.33 95% CI: 0.17 to
0.48) and CAQ cardiac anxiety (3=0.42 95% CI: 0.27 to 0.57).

In patients referred for CR (N=82), 9 candidate predictors of CR-initiation 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), atrial fibrillation (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. Treatment with PCI (OR: 3.56 95%
CIL: 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 1.30) increased the odds for CR initiation
(table 3). In those referred for CR, 7 patients were readmitted to the hospital for
an unplanned procedure, of which 6 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 Appendix 2.
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Variable

Standardized Beta
(95% CI)

Adjusted R-square P-value

Demographics
Age (continuous)
Age = 50
Female Sex
Higher Education
Index event
Acute coronaty syndrome
Stable angina revascularization
Atrial Fibrillation
Admission
Acute admission
Treatment index event
PCI
ECV
Medication only
Cardiac disease history
Acute coronary syndrome
PCI
CABG
Stroke
Peripheral artery disease
CVD risk factors
Diabetes mellitus
History of hypertension
History of dyslipidaemia
BMI
Psychological risk factors

GSES Self-Efficacy
scale

HADS Anxiety
HADS Depression

General

IMSA Biological complexity
IMSA Psychological complexity
IMSA Social complexity

CAQ Cardiac anxiety

-0.13 (-0.29 to 0.04)
0.22 (0.38 to 2.49)
0.19 (0.03 to 0.35)
-0.24 (-0.40 to -0.08)

0.08 (-0.08 to 0.25)
-0.04 (:0.21 t0 0.12)
-0.04 (-0.21 t0 0.12)

0.07 (-0.09 to 0.24)

0.02 (-0.14 t0 0.19)
-0.02 (-0.19 to 0.14)
-0.01 (-0.16 t0 0.16)

-0.08 (-0.25 to 0.08)
0.001 (-0.16 to 0.16)
0.06 (-0.10 to 0.22)
-0.11 (-0.28 to 0.49)
0.03 (-0.13 to 0.20)

-0.02 (-0.18 to 0.15)
0.03 (-0.13 to 0.20)
0.08 (-0.09 to 0.24)
0.14 (-0.19 to 0.30)

-0.18 (-0.34 to -0.02)

0.27 (0.11 to 0.42)
0.32 (0.16 to 0.47)
0.21 (0.06 to 0.37)
0.32 (0.17 to 0.48)
0.33 (0.17 to 0.48)
0.42 (0.27 to 0.57)

0.001 0.13
0.05 0.008
0.03 0.02
0.05 0.003
0.001 0.31
-0.001 0.01
-0.001 0.59
0.001 0.37
-0.01 0.79
-0.01 0.99
-0.01 0.99
0.001 0.32
-0.001 0.49
-0.001 0.46
0.001 0.17
-0.001 0.40
-0.001 0.83
-0.01 0.69
-0.001 0.35
0.01 0.08
0.03 0.03
0.06 0.001
0.09 0.001
0.04 0.009
0.10 0.001
0.10 0.001
0.17 0.001

GSES = General Self Efficacy Scale, HADS = Hospital Anxiety and Depression Scale, IMSA =
InterMed Self-Assessment, CAQ = Cardiac Anxiety Questionnaire
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Path analysis
Apnalysis 1: Total sample

In the total sample we identified three variables that were associated with
kinesiophobia (table 4). CAQ cardiac anxiety (3 = 0.33 95% CI: 0.19 to 0.48)
was moderately associated with kinesiophobia. A small association was found
between kinesiophobia and IMSA social complexity (8 = 0.23 95% CI: 0.06 to
0.39) and higher education (8 = -0.18 95% CI: -0.34 to -0.02). We identified 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% CI: 1.01 to 1.20)
increased the odds for CR-initiation. An overview of all variables associated with
kinesiophobia and CR-initiation are presented in a path analysis diagram (figure 4).

Model fit (X?= -2.254124, DF: 5, P > 0.9).

Age OR = 0.96 (95%C1:0.93 to 0.99)

disease

years) \

Self- CR-
initiation
efficacy OR =1.10 (95%CI:1.01 to 1.21)
A
Social | B=0.23 (95%Cl:0.06 to 0.39)
complexity \

B=0.33 (95%CI:0.19 to 0.48)
Cardiac Kinesio-
anxiety ”| phobia

High /

education |5 g 18 (95%CI: -0.34 to -0.02)

Figure 4. Path-analysis total sample

Table 4. Path analysis with TSK and CR as dependent variables (N=149)

Dependent variable: TSK

Variable Standardized Beta (95% CI)  P-value
CAQ Cardiac anxiety 0.33 (0.19 to 0.48) 0.001
IMSA Social complexity 0.23 (0.06 to 0.39) 0.006
Higher Education -0.18 (-0.34 to -0.02) 0.03
Dependent variable: CR-initiation

Variable OR (95%CI) P-value
Age 0.96 (0.93 to 0.99) 0.02
GSES Self-Efficacy 1.10 (1.01 to 1.20) 0.03
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Analysis 2: Subsample referred for CR

In the subsample that was referred for CR, we identified two variables that were
associated with kinesiophobia (table 5). A moderate positive association was found
between CAQ cardiac anxiety (3 = 0.43 95% CI: 0.24 to 0.62) and kinesiophobia,
while GSES self-efficacy (8=-0.29 95% CI: -0.47 to -0.12) was negatively associated
with kinesiophobia. Corrected for age, kinesiophobia (OR=0.92 95% CI: 0.84 to
0.99) significantly decreased the odds of CR-initiation. A moderate indirect effect
of CAQ cardiac anxiety (OR = 0.98 95% CI: 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 > 0.9).

B= 0.43 (95%Cl: 0.24 to 0.62)

Cardiac
anxiety *OR: 0.92 (95%Cl: 0.85 to 0.99)
Kinesio- | CR-
phobia " Initiation
Self /
efficacy

$=-0.29 (-0.47 to -0.12)

Figure 5. Path analysis subsample referred for CR

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

Dependent variable: TSK

Variable Standardized Beta (95%CI) P-value
CAQ Catdiac anxiety 0.43 (0.24 to 0.62) 0.001
GSES Self-Efficacy -0.29 (-0.47 to -0.12) 0.001
Dependent variable: CR-initiation
Variable OR (95%CI) P-value
TSK Kinesiophobia
Model a 0.92 (0.85 to 0.99) 0.05
Model b 0.92 (0.84 to 0.99) 0.04
Model ¢ 0.93 (0.86 to 1.01) 0.08
Model c+d 0.92 (0.85 to 1.01) 0.07

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

Variable OR (95%CI) P-value
CAQ Cardiac Anxiety 0.98 (0.95 to 1.00) 0.05
GSES Self-efficacy 1.04 (0.99 to 1.09) 0.11

a = Crude association, b = Corrected for age, ¢ = Corrected for sex, d = Corrected for age + sex
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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 associated 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 likelihood 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 physical activity are the cornerstones of CR.

We identified a moderate association between cardiac anxiety and
kinesiophobia. In a previous study a similar result was found (1). Moreover,
we found that kinesiophobia mediated the relationship between cardiac anxiety
and CR-initiation. This finding is in line with previous research which reports
that kinesiophobia mediates the relationship between self-rated anxiety and CR-
attendance (4). The CAQ measures behaviour and anxiety-related symptoms (e.g.
“I avoid activities that make my beart beat faster”) whereas the TSK-NL Heart measures
patients’ beliefs about their physical state (e.g. “If I tried to be physically active ny
heart problem wonld increase”). More research is needed to investigate the impact of
specific kinesiophobic beliefs on behaviour and anxiety related symptoms and
vice versa.

In line with our findings, Brunetti et al, showed that educational level was
negatively associated with kinesiophobia (16). In a previous study, we found
that patients with high levels of kinesiophobia often do not understand medical
information and misinterpret body signals, which in turn is associated with poor
health literacy and low educational level (3, 17). This finding fits well with the call
for more tailored and understandable information at hospital discharge, provided
by a trained healthcare provider (3).

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 (3). The presence of a partner has been
shown to improve lifestyle modification in cardiac patients and increase adherence
to CR (18). Moreover, participation of partners in CR-programs improves PA-
levels in patients (19, 20). Future studies should evaluate the role of social support
on levels of kinesiophobia after cardiac hospitalization.

Self-efficacy was negatively associated with kinesiophobia, in those referred
for CR, and predicted CR-initiation in the total sample. Self-efficacy refers to
‘one’s belief in their capacity to execute behaviours necessary to produce
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specific performance attainments’ (21). The association between self-efficacy and
kinesiophobia has been established in patients with musculoskeletal disorders,
but not in patients with CVD (22, 23). Zelle et al., reported that the impact of
kinesiophobia on physical activity is largely mediated by self-efficacy, and should
therefore be evaluated when targeting kinesiophobia (24). 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
(25). Therefore, self-efficacy-building activities should be considered before CR-
initiation (26). Currently, behaviour change strategies ate offered in CR-programs
to improve PA levels, promote smoking cessation and a healthy diet (27).
However, these interventions are currently limited to those that initiate CR. An
eatly behavioural intervention, aimed at reducing kinesiophobia and stimulating
self-efficacy shorty after hospital discharge might improve CR-initiation.

Strengths and limitations

There are several strengths to our study. First, we studied kinesiophobia and CR-
initiation using a prospective design. We were therefore able to study the temporal
sequence of kinesiophobia and CR-initiation, and multiple effects 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 (12). 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.

We see the following limitations to this study. 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 contributions 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 (28). 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 CR-initiation, our observational study does not
permit any claims with regard to causal inference since necessary conditions for
causal inference (exchangeability, positivity and consistency) have most likely not
been met (29). Nevertheless, this study reports important associations between
baseline variables and kinesiophobia. In addition, we showed that kinesiophobia
decreased the likelihood of CR-initiation. Future studies, using a causal design can
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use these results to investigate determinants of kinesiophobia and the effect of
kinesiophobia on CR-initiation.

CONCLUSION

Kinesiophobia is prevalent at hospital discharge. Path analysis revealed that cardiac
anxiety and social complexity were positively associated, whereas educational
level, and self-efficacy were negatively associated with kinesiophobia at hospital
discharge. In addition, patients with (high levels of) kinesiophobia were less likely
to initiate cardiac rehabilitation.
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APPENDIX 1. STATISTICAL ANALYSES

Variable Data type Missing data Regressed on
(%) outcome:
TSK NL- Heart
CR initiation

Demographics
Age Continuous - 142
Female Sex Binary - 1+2
Higher Education Binary - 1+2
Index event
Acute coronary syndrome Binary - <=2
Stable angina revascularization Binary - 1+2
Atrial Fibrillation Binary - 142
Admission
Acute admission Binary - 1+2
Treatment index event 1+2
PCI Binary - <=2
ECV Binary - 1+2
Medication only Binary - 1+2
Cardiac disease history
Acute coronary syndrome Binary - 42
PCI Binary - 1+2
CABG Binary - 42
Stroke Binary - 1+2
Peripheral artery disease Binary - 42
CVD risk factors
Diabetes mellitus Binary - 1+2
History of hypertension Binary - 1+2
History of dyslipidaemia Binary - 1+2
BMI Continuous - 1+2
Psychological risk factors
GSES General Self-Efficacy scale  Continuous 26 (17.4) 1+2
HADS Anxiety Continuous 26 (17.4) 1+2
HADS Depression Continuous 26 (17.4) 1+2
IMSA Biological complexity Continuous 28 (18.8) 1+2
IMSA Psychological complexity  Continuous 28 (18.8) 1+2
IMSA Social complexity Continuous 28 (18.8) 1+2
CAQ Cardiac anxiety Continuous 25 (16.8) 142
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Variable Data type Missing data Regressed on
(%) outcome:
TSK NL- Heart
CR initiation

Outcomes variables

Cardiac rehabilitation initiation Binary - -
TSK ~ Tampa  Scale for Continuous 34 (22.8) 2
Kinesiophobia

Missing data analyses

This study was part of a large project where data were collected at 4 timepoints
(hospital discharge, 3 weeks, 6 weeks and 12 weeks). Patients were included in the
analyses if they completed the TSK-Heart NL questionnaire on, at least, one of the
abovementioned timepoints. In total, 149 patients were included in the analyses.
Missing values of the TSK-NL Heart were: Hospital discharge: 34 (22.8%), 3
weeks 37: (24.8%), 6 weeks: 42 (28.2%), 12 weeks: 54 (36.2%). Little’s MCAR test
was used to determine patterns of missing data. (Little’s MCAR Test Chi Square =
4871,310 DF= 4995, Sig =0.893). A full conditional model (FCS MI) was used to
impute data. Convergence was reached after five datasets were imputed. FCS M1 is
a powerful method to create multiple imputations in datasets with categorical and
continuous variables and is well suited for datasets with complex structures (1).

1. Liu Y, De A. Multiple Imputation by Fully Conditional Specification for Dealing with Missing
Data in a Large Epidemiologic Study. Int J Stat Med Res. 2015;4(3):287-295. doi: 10.6000/1929-
6029.2015.04.03.7. Epub 2015 Aug 19. PMID: 27429686; PMCID: PMC4945131.
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ABSTRACT

Backgronnd: Little is known about the association between fear of movement
(kinesiophobia) and objectively measured PA the first 12 weeks after cardiac
hospitalization.

Purpose: To assess the longitudinal association between kinesiophobia and
objectively physical activity (PA).

Methods: We petrformed a longitudinal observational study. PA was continuously
measured from hospital discharge to 12 weeks using the Personal Activity Monitor.
The PAM measures time spent per day in PA-intensity categories: light, moderate
and heavy. Kinesiophobia was assessed with the Tampa Scale for Kinesiophobia
(TSK) at four time points (hospital discharge, 3, 6 and 12 weeks). The longitudinal
association between PA-intensity and kinesiophobia was studied with a random
intercept cross lagged panel model (RI-CLPM). A RI-CLPM estimates effects
from kinesiophobia on objectively measured PA and vice versa (cross-over effects),
and autoregressive effects (e.g. kinesiophobia from one occasion to the next).

Results: On no occasion did we find an effect of kinesiophobia on PA
and vice versa. Model fit for the original model was poor (X* = 44.646
P<0.001). Best model fit was found for a model were kinesiophobia
was modelled as a stable between factor (latent variable) and PA as
autoregressive components (dynamic process) (X2 = 27.541 P<0.12).

Conclusion: Kinesiophobia and objectively measured PA are not associated in
the first 12 weeks after hospital discharge. This study shows that kinesiophobia
remained relatively stable 12 weeks after hospital discharge despite fluctuations in
light to moderate PA-intensity.
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INTRODUCTION

After (acute) cardiac hospitalization, only 17% of patients perform sufficient
amounts of daily physical activity (PA) (1). One potential explanation for these
low PA-levels might be kinesiophobia (fear of movement). Kinesiophobia is
prevalent in 20-45% of cardiac patients and is associated with decreased muscle
strength and reduced quality of life (2, 3). In addition, kinesiophobia is associated
with low self-efficacy and maladaptive coping strategies, which in turn impede
movement behavior (4-0).

Although kinesiophobia is associated with disability, low self-efficacy, and self-
reported PA (6-8), the relation between kinesiophobia and objective measures of
PA is less clear. The longitudinal association between kinesiophobia and daily PA,
measured with an accelerometer has not been prospectively investigated. Using
an accelerometer allows for objective measurement of patients daily PA, instead
of subjective methods which are prone to recall bias (9). Better understanding of
the longitudinal association between kinesiophobia and objectively measured PA
is necessary to gain insight in the concept of kinesiophobia and may inform the
development of future treatment strategies.

The aim of study was to assess the longitudinal relationship between kinesiophobia
and objectively measured physical activity in the first phase (12 weeks) after
hospital discharge. A secondary aim was to assess the physical activity levels and
kinesiophobia in patients referred for CR.

METHODS

To explore the longitudinal association between kinesiophobia and objectively
measured PA, we used a cross-lagged panel model (CLPM). CLPM’s are a type
of discrete time, structural equation model, used to analyze panel data in which
two or more variables are both measured at two or more points in time. CLPM’s
aim to estimate the effects of one variable on another at different points in time
(10)(11). In order to account for stable, trait-like differences between patients,
such that the lagged relations pertain exclusively to within patient fluctuations, a
random intercept is added to the model (RI-CLPM) at ecach point time. To fit a
RI-CLPM, data is decomposed into within-patient dynamics and stable between
patient differences, where the latter, account for unobserved heterogeneity (12).
(Figure 1).
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Figure 1. Hypothesized random intercept cross lagged panel model

Ethics consideration
The Medical Ethics Committee of the Amsterdam University Medical Centre
approved the study (protocol number: NL65218.018.18).

Sample size consideration

For this study four times points (T=4) were used. A sample size of N=100 was
deemed sufficient to reach model convergence (13).

Patient population

Eligible patients had been hospitalized for acute coronary syndrome (ACS), stable
angina pectoris (AP), acute heart failure (AHF) or atrial fibrillation (AF) and had
undergone a percutancous coronary intervention (PCI) or electro-cardioversion
(ECV). All patients gave written informed consent before participating. Patients
were excluded if they were unable to wear an accelerometer or fill in questionnaires
(e.g. due to language problems), or transferred to a nursing home.
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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. In
the hospital, eligible patients were approached by researchers of the Amsterdam
University of Applied Sciences and enrolled in this study. The following data were
collected from the electronic health records: age, sex, education, marital status,
cardiac diagnosis and disease history. Patients were asked by email to complete a
questionnaire about kinesiophobia at four time points: at hospital discharge (week
1), 3, 6 and 12 weceks post-discharge. In addition, patients were asked to wear an
accelerometer (see below) to assess PA-levels for 12 weeks directly after hospital

discharge.

Outcomes

Kinesiophobia

Patients completed the Tampa Scale for Kinesiophobia (TSK-NL Heart). The
TSK-NL Heart consists of 13 questions, each on a four-point scale ranging from
1 to 4, with total scores ranging between 13 and 52. Scores on the TSK-NL Heart
are categorized as follows: subclinical: 13—22; mild: 23-32; moderate: 33—42; and
severe: 43-52. The TSK-NL Heart has substantial reliability (ICC: 0.80, 95% CI
0.72 to 0.85) and correlates reasonably well to the Cardiac Anxiety Questionnaire
(CAQ) Rpem: (.61, (95% CI 0.51 to 0.71) and the Hospital Anxiety and
Depression Scale (Anxiety) (RP<™: 0.60 95% CI: 0.48 to 0.70) (3). In this study
the TSK-NL Heart was analyzed as continuous variable.

Objectively measured physical activity

At hospital discharge, patients were asked to wear a PAM-AM300 © Personal
Activity Monitor (PAM). The PAM is an uniaxial accelerometer and measures PA
intensity by calculating the time spent doing light, medium or heavy PA. Categories
of PA are based on metabolic equivalents of tasks (MET’) and are multiplies of
the resting metabolism, reflecting the metabolic rate during PA. Light PA comprise
activities such as cooking and doing groceries (<3 MET), moderate PA comprise
activities such walking or cycling (3-6 MET) and heavy PA comprise activities as
aerobics, running or cycle racing (>6 MET) (14). The PAM is a validated tool
to assess physical activity intensity in patients with various conditions (15). The
PAM has substantial reliability (ICC: 0.80; 95% CI: 0.28 to 0.92) and significantly
correlates with the Actigraph accelerometer (R (0.82). Patients were asked to
weat the PAM-sensor for 90 days. Scores are presented as minutes of PA per day/
per week, in the categories light, moderate, heavy and total activity.

Data analysis

Descriptive statistics

Descriptive data were presented as frequencies (proportion), mean (SD) or
median (IQR). Associations between physical activity and kinesiophobia
were analyzed with correlational analysis using the spearman rank correlation
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coefficient. Magnitude of the association was interpreted as small (0.00 to 0.30),
medium (>0.30 to 0.50) and large (>0.50) (16). Differences in in kinesiophobia
and objectively measured PA between hospital discharge and 12 weeks follow up
were assessed with the Wilcoxon signed rank test.

The basic RI-CLPM

For this study, TSK-NL Heart scores and total physical activity scores (average
minutes per day/per week) of week 1 (hospital discharge), 3, 6 and 12 after
hospital discharge were used. Observed scores (kinesiophobia and PA) were
decomposed into grand means, stable bezween-components and fluctuating within-
components. This model is illustrated in Figure 1. In this model, the blue squares
represent the observed kinesiophobia and PA scores. The between-components
(random intercepts) of kinesiophobia and PA capture the persons’ deviations
from the grand mean and represent stable differences between patients. The
random intercepts are specified as a latent variable with the repeated measures
as its indicators, fixing all factor loadings to 1. The within-components (red ovals)
are the differences between a patient’s observed and expected score, based on
the grand means and its random intercepts. The following structural relations
between within components wete specified: firstly: Autoregressive effects (e.g. from
TO-kinesiophobia at T1-kinesiophobia) represent the within carry-over effect
from one occasion to the next. If this effect is positive, this implies that an
individual who experiences elevated kinesiophobia at time=t, relative to his/her
own score, is likely to experience kinesiophobia at time= t+1. Secondly, The cross-
lagged effects represent the cross-over effects from one domain to the other (e.g
TO-kinesiophobia to T1-PA). A positive effect implies that deviation from an
individual’s level of kinesiophobia will likely be followed by a positive deviation
in PA. Autoregressive and cross-lagged effects are presented as standardized beta
effect size estimates (). Effect sizes were interpreted as small (<0.29), moderate
(0.30 - 0.49), large (= 0.50) (17). The model was adjusted until model fit was
deemed sufficient. Model fit was assessed with the Chi square test for model fit
(X?). A X* >0.05 indicates acceptable model fit (18). Missing data were handled
using Full Conditional Specification Multiple imputation (FCS-MI) and is further
explained in appendix 1. Multiple imputation and descriptive statistics were
performed in SPSS V28 and the RI-CLPM was performed in Mplus V8.

RESULTS

Demographic and clinical characteristics
In total, 188 patients were assessed for eligibility. After inclusion in this study two
patients died and 70 did not complete the TSK-NL Heart questionnaire or did not
wear the accelerometer.

Finally, 116 patients were included in the analyses with a median age IQR) of
65.5 (15) years. The majority of patients were male (83.6%) and lived with a partner
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(78.4%). Most patients had been admitted for an elective intervention (53.4%) and
had undergone PCI (81%) (Table 1). The distribution of kinesiophobia levels at
hospital discharge were: subclinical (24.1%), mild (55.2%), moderate (19.8%) and
severe (0.9%), at 3 weeks: subclinical (21.6%), mild (59.4%), moderate (17.3%)
and severe (1.7%), at 6 weeks: subclinical (32.8%), mild (52.5%), moderate (12.1%)
and severe (2.6%) at 12 weeks: subclinical (26.7%), mild (63.0%), moderate (9.4%)

and severe (0.9%).

Table 1. Population characteristics

(N=116)

Demographics
Age, years, median (IQR)
Male (%)
Ethnicity (%)
White
Black
Asian
Education (%)
No education
Lower education
Middle education
Higher education
Lives with partner (%)
BMI category (kg/m?2)
18- 25
25-30
>30
Index event (%)
Acute Coronary Syndrome
STEMI
NSTEMI
UAP
Stable Angina revascularization
Acute Heart Failure
Atrial Fibrillation
Admission type (%)
Acute

Elective

65.5 (9.88)
97 (83.6)

107 (92.2)
2(1.7)
7 (6.0)

6(5.2)
16 (13.8)
39 (33.6)
36 (31.0)
91 (78.4)

15 (12.9)
92 (79.3)
9 (7.8)

25 (21.6)
19 (16.4)
9 (7.8)
44 (37.9)
1(0.9)
18 (15.5)

54 (46.6)
62 (53.4)
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Table 1. Continued

Treatment for index event (%)

PCI 94 (81.0)

ECV 16 (13.8)

Medication only 6(5.2)
Cardiac disease history (%)

Myocardial infarction 27 (23.3)

PCI 43 (37.1)

CABG 4 (3.4)

Stroke 11 (9.5)
Kinesiophobia (TSK-NL Heart, 13-52) (%)

Subclinical Mild Moderate Severe

Hospital Discharge (T0) 28 (24.1) 64 (55.2) 23 (19.1) 1(0.9)

3 weeks (T1) 25 (21.6) 69 (59.5) 20 (17.2) 21,7

6 weeks (T2) 38 (32.8) 61 (52.5) 14 (12.2) 3 (2.6)

12 weeks (T3) 31 (26.7) 73 (62.9) 11 (9.5) 1(0.9)
Physical activity (PA), Median (IQR), Average PA per day/per week

Light PA Moderate PA Heavy PA Total PA

Timepoint

Hospital Dischatge (T0) 54.14(32.04)  24.34 (24.10) 0.43 (1.32)  82.09 (53.98)

3 weeks (T1) 82.86 (48.72)  39.21(27.43) 0.57 (1.40)  127.50 (60.96)

6 weeks (T2) 84.04 (35.89) 35.50(28.82) 0.83 (1.71) 127.00 (59.21)

12 weeks (T3) 81.34 (28.36)  40.15(16.11) 1.15(2.22) 123.85 (39.57)
Abbreviations: STEMI = ST-Elevation Myocardial Infarction, NSTEMI = Non ST-Elevation
Myocardial Infarction, UAP = Unstable Angina Pectoris, PCI = Percutaneous Coronary

Intervention, ECV = Electro Cardio Version, CABG = Coronary Artery Bypass Grafting.
Lower education = VMBO preparatory middle-level applied education. Middle education = Mid-
level education, Higher general continued education, Higher education = preparatory scientific
education, University of Applied Sciences and higher.

Median TSK scores (IQR) decreased from week 1: 27.4 (7.28), to 12 weeks: 25
(5.90) (P<0.002). Median light activity (minutes/day/per week) IQR) improved
from week 1: 54.14 (32.04) to 12 weeks: 81.34 (28.36) (P<0.001). Median medium
activity (minutes/day/per week) (IQR) improved from week 1: 24.34 (24.10) to
12 weeks: 40.15 (16.11) (P<0.001). Median heavy activity (minutes/day/per week)
(IQR) improved from week 1: 0.43 (1.32) to 12 weeks: 1.49 (2.21) (P<0.001)
(Figure 3).
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Figure 2. Kinesiophobia at hospital discharge, 3,6 and 12 weeks after hospital discharge (N=116)

Correlation matrix

Table 2 shows all correlations between Kinesiophobia (TSK- scores) and
objectively measured PA. Small positive correlations were found between TSK-
week 1 and Moderate PA-week12: R (.21 (95% CI: 0.01 to 0.39), TSK-week
6 and Moderate PA-week 3: Rr<™: (.22 (95%CI: 0.03 to 0.40), TSK-week 6 and
Heavy PA WK 3: Rer™: (.19 (95% CI: 0.02 to 0.40), and TSK-week 6 and Heavy
PA-week 6: ReP™: (.23 (95%CI: 0.04 to 0.40) .

Random Intercept Cross Lagged Panel Model

Large statistically significant autoregressive effects (3 > 0.5) for kinesiophobia and
total PA were found at all occasions, indicating the presence of large carry-over
effects from one occasion to the next. Patients who had elevated levels of total
PA at time=t were also likely to have elevated levels of total PA at time=t+1.
Similar carry-over effects were found for total PA. One small cross-over effect
was found from Total PA-weekl to TSK-Week3: § = 0.15 (95%CI: 0.01 to 0.29)
indicating that total physical activity at three weeks was associated with increased
kinesiophobia at 6 weeks. Model fit for this model was poor (Chi Square = 44.646
P<0.001) (Table 3). This model is presented in Figure 4.
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Figure 3. Physical activity scores (per day/per week) measured with the Personal Activity Monitor

(PAM) (N=1106)

Table 2. Correlational analyses between kinesiophobia (TSK) and Physical activity (PA)

TSK week 1 TSK week 3 TSK week 6 TSK week 12

Light PA week 1 -,046 ,090 ,096 -,010
Light PA week 3 ,103 -,005 114 -,051
Light PA week 6 -,003 ,066 ,077 -,057
Light PA week 12 ,022 ,036 ,049 ,037
Moderate PA week 1 ,000 ,047 ,127 -,014
Moderate PA week 3 ,135 ,034 ,221% ,097
Moderate PA week 6 114 112 ,173 ,096
Moderate PA week 12 ,210% ,034 ,061 ,078
Heavy PA week 1 -,083 -,028 ,098 ,025
Heavy PA week 3 ,016 -,010 ,191* ,102
Heavy PA week 6 ,061 ,121 ,233* ,128
Heavy PA week 12 ,189% ,080 ,108 ,229%

* Correlation is significant at the level of <0.05 (2-tailed),
PA= Physical activity
TSK = Tampa Scale for Kinesiophobia
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Table 3. Random intercept cross lagged panel model

Standardized Beta S.E. EST./S.E. Two Tailed
(95% CI) P-value

Cross lagged and autoregressive

effects

Independent variable Dependent variable
TSK week 3

TSK week 1 0.53 (0.40 to 0.66) 0.067 7.981 0.000

PA week 1 0.12 (-0.03 to 0.27) 0.078 1.521 0.128
TSK week 6

TSK week 3 0.61 (0.50 to 0.73) 0.057 10.755 0.000

PA week 3 0.15 (0.01 to 0.29) 0.071 2.120 0.034
TSK week 12

TSK week 6 0.53 (0.39 to 0.66) 0.068 7.767 0.000

PA week 6 -0.04 (-0.19 to 0.12) 0.080 -0.449 0.653
PA week 3

TSK week 1 0.09 (-0.6 to 0.25) 0.079 1.190 0.234

PA week 1 0.52 (0.39 to 0.65) 0.068 7.663 0.000
PA week 6

TSK week 3 0.09 (-0.04 to 0.23) 0.068 1.356 0.175

PA week 3 0.67 (0.58 to 0.77) 0.050 13.348 0.000
PA week 12

TSK week 6 -0.01 (-0.15 to 0.13) 0.071 -0.182 0.856

PA week 6 0.65 (0.54 to 0.76) 0.055 11.851 0.000

Model fit

Chi Square = 44.646

P<0.001

DF =12

TSK = Tampa Scale for Kinesiophobia,
PA = total physical activity (light + moderate + heavy) (per day/per week),
DF = degrees of freedom
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Figure 4. Random intercept model kinesiophobia and objectively measured physical activity

Alternative model: Random Intercept model without cross lagged effects

As described above (see demographics and clinical characteristics) kinesiophobia
scores decreased slightly, but significantly. Therefore, after evaluation of the
previous model, a new model was proposed by the researchers, where kinesiophobia
was modelled as a random intercept (latent variable) and PA as autoregressive
variable. This resulted in a model with good model fit (Chi Square = 27.541,
P<0.12) (Table 4). This model assumes that kinesiophobia is stable over time and
is considered a trait-like construct while PA is considered as a dynamic process
with PA levels varying over time. No association was found between objectively
measured PA and kinesiophobia. This model is presented in Figure 5.
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Table 4. Random intercept model without cross lagged effects

Standardized  Beta S.E. EST./S.E.
(95% CI)
Random intercept TSK
TSK week 1 0.63 (0.49 to 0.78) 0.074 8.511
TSK wecek 3 0.81 (0.69 to 0.92) 0.059 13.747
TSK week 6 0.79 (0.67 to 0.91) 0.059 13.333
TSK week 12 0.64 (0.49 to0 0.78) 0.075 8.539
Autoregressive effects
PA week 3 by PA week 1 0.48 (0.32 to 0.64) 0.082 5.831
PA week 6 by PA week 3 0.57 (0.43 to 0.71) 0.072 7.959
PA week 12 by PA week 6 0.52 (0.26 t0 0.77) 0.129 4.003
Model fit
Chi Square = 27.541 P<0.12
DF =20

TSK = Tampa Scale for Kinesiophobia

PA = total physical activity (light + moderate + heavy) (per day/per week)

DF = Degrees of freedom
All effects P <0.0001
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DISCUSSION

The results of this study show that kinesiophobia and objectively measured PA
are not associated with each other in the first 12 weeks after hospital discharge. In
addition, we found that kinesiophobia remains stable over time and might be seen
as a trait, while light and moderate PA-levels increased over time, especially in the
first weeks after hospital discharge.

Concerning the association between kinesiophobia and objectively measured
PA, contradictory findings are reported in the literature. A recent study, in
patients with low back pain, also shows that kinesiophobia is not associated with
objectively measured PA, measured with an accelerometer (7). In addition, other
studies did not find an association between physical capacity measures such as
walking endurance and maximal oxygen consumption and kinesiophobia (18-
20). In contrast, Bick et al, found that patients with high levels of kinesiophobia
took fewer steps than those without kinesiophobia 3 to 10 months after cardiac
hospitalization (2). In addition, Bick et al reported that cardiac patients with high
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levels of kinesiophobia avoid high levels of (self-reported) PA (2). In our study,
we found that in the first 12 weeks after hospital discharge all patients avoid
activities with high intensity. An explanation might be that patients are physically
active but only avoid certain activities that cause distressing body signals, which
are in turn related to kinesiophobia (4). The results of our study support the
absence of an association between kinesiophobia and objectively measured PA
in the first 12 weeks after hospital discharge. An explanation for these different
findings, might be that all cardiac patients perform less PA in the first weeks
after cardiac hospitalization, thereby making discrimination between patients with
and without kinesiophobia difficult. Nevertheless, kinesiophobia is consistently
associated with disability (8, 21). In our previously conducted path analysis, we
found an association between kinesiophobia, anxiety, educational level and self-
efficacy, which ate in turn associated with disability (22, 23).

In this study, we used a random intercept cross-lagged panel model to account
for between-patient unobserved heterogeneity by decomposing the data into
between-person and within-person variation at vatious time points. Our final model
clearly showed that kinesiophobia is best explained as a stable between-factor and
PA-intensity as a dynamic process. This is an important finding and suggests that
high levels of kinesiophobia might continue to exist in the months after hospital
discharge.

Although the results of our study suggest that kinesiophobia does not impact
PA, it is important to target kinesiophobia since patients with kinesiophobia have
less self-efficacy, higher levels of anxiety and are less likely to initiate cardiac
rehabilitation (6, 24). Our previous qualitative study revealed that kinesiophobia
is related to negative beliefs about PA (“By being careful with unnecessary movements
I can prevent my heart problems from worsening’ and “If I tried to be physically active/
excercise my heart problem would increase”). This study also showed that patients who
were exposed to PA, and supported by an informal caregiver during PA in the
carly phase after hospital discharge, had lower levels of kinesiophobia (4). Gradual
exposure to PA after cardiac hospitalization might improve kinesiophobia.
Currently, kinesiophobia, in patients with musculoskeletal complaints, is targeted
with exposure in vivo (25, 26). Exposure in vivo, in the form of CR, might help
to alleviate fear avoidance beliefs in cardiac patients by gradually exposing patients
to PA and thereby altering negative beliefs about PA (27). Unfortunately, exposure
to PA, under the guidance of an experienced physical therapist, is limited to those
that are referred to CR. Therefore, adequate referral to CR of those with high
levels of kinesiophobia is important.

Strengths and limitations

This study has several strengths. First, we explored the association between
kinesiophobia and PA using a longitudinal design. The longitudinal design allowed
us to explore the nature and reciprocity of kinesiophobia and PA after cardiac
hospitalization. Second, using the PAM sensor allowed us to measure PA-intensity
instead of step-count and thereby giving more detailed insight of PA-patterns
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in the first 12 weeks after hospital discharge. Third, the RI-CLPM in which we
decomposed our data in a between and within part, enabled us to capture individual
fluctuations and account for unobserved heterogeneity.

Some aspects of this study need consideration. First, in this study we
investigated the relation between kinesiophobia measured with the TSK-NL
Heart. Although the TSK-NL Heart has been found reliable and valid, it might not
capture the whole construct of kinesiophobia (28). The results of our qualitative
study suggest that kinesiophobia is related to distressing body signals, inconsistent
information and passive coping style (4). Future studies should therefore consider
testing the association of PA measures with other fear-related constructs such as:
the cardiac anxiety questionnaire (CAQ) or fear avoidance beliefs questionnaire
(FABQ). Second, patients were included in this study at hospital discharge. In
the first phase after hospital discharge, patients with no kinesiophobia also might
have low PA-levels, which makes discrimination between patients difficult. Future
studies should assess changes in PA and kinesiophobia scotes over a longer times
period. Third, a substantial proportion of patients (38.3%) dropped out of this
study which might have led to a selection of patients and might have influenced
our findings. It’s unknown of those that dropped out of this study had higher
levels of kinesiophobia. Nevertheless, a variety of TSK-scores and PA-levels
were found in our sample and was therefore deemed sufficient to explore the
association between kinesiophobia and PA. Future studies should also evaluate
the use of graded exposure to improve fear avoidance beliefs in patients with
kinesiophobia in studies with a randomized design.

CONCLUSION

Kinesiophobia is not associated with objectively measured physical activity in the
first 12 weeks after hospital discharge. Levels of kinesiophobia remained stable
during this study. physical activity, on the other hand, is a dynamic process in
time. In the first 12 weeks after hospital discharge light and moderate levels of PA
fluctuated while high levels of PA were avoided by patients. Future studies should
investigate the association between kinesiophobia and PA, using different anxiety
measures and over a longer time period.
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APPENDIX 1

Missing data analyses

In this study, data were collected at 4 timepoints (hospital discharge, 3 weeks, 6
weeks and 12 weeks). Patients were included in the analyses if they completed the
TSK-Heart NL questionnaire on at least one of the abovementioned timepoints.
In total, 188 patients were assessed for eligibility. After inclusion, 149 patients
completed the TSK-NL Heart questionnaire on at least one timepoint. Missing
values of the TSK-NL Heart were: hospital discharge: 34 (22.8%), 3 weeks 37:
(24.8%), 6 weeks: 42 (28.2%), 12 weeks: 54 (36.2%). Of the 149 patients, 33
(22.1%) did not wear the PAM Accelerometer. In total, 116 patients were included
in the final sample. In the PAM Accelerometer data, the total amount of missing
data was 14.4%. Little’s MCAR test was used to determine patterns of missing
data and showed that the data were at least missing at random (MAR) (Little’s
MCAR Test p> 0.05). Full conditional specification multiple imputation (FCS-
MI) was used to impute missing data in ten datasets. Data were pooled using
Rubin’s Rules (1).

1. van Buuren, S. Flexible Imputation of Missing Data (2nd ed.). Chapman and Hall/CRC; 2018.
https://doi.org/10.1201/9780429492259

132



PART 3

Bridging the gap from hospital discharge to the
start of cardiac rehabilitation






Chapter 7

Design of an early remote coaching program to
bridge the gap from hospital discharge to the start
of cardiac rehabilitation

P. Keessen
1.C.D. van Duijvenbode
C.H.M. Latour
R.A. Kraaijenhagen
V.R. Janssen
H.T. Jorstad
W.J.M. Scholte op Reimer
B. Visser

Journal of Medical Internet Research Cardio. 2022,6(1):e34974.
doi:10.2196/ 34974



ABSTRACT

Backgronnd: Remote coaching might be suited for providing information and
support to patients with coronary artery disease (CAD) in the vulnerable
phase between hospital discharge and the start of cardiac rehabilitation (CR).

Oljective:  The goal of the research was to explore and summarize
information and support needs of patients with CAD and develop an eatly
remote coaching program providing tailored information and support.

Methods: We used the intervention mapping approach to develop a remote
coaching program. Three steps were completed in this study: (1) identification
of information and support needs in patients with CAD, using an exploratory
literature study and semi structured interviews, (2) definition of program objectives,
and (3) selection of theory-based methods and practical intervention strategies.

Results: Our exploratory literature study (n=38) and semi structured interviews
(n=17) identified that after hospital discharge, patients with CAD report a need
for tailored information and support about CAD itself and the specific treatment
procedures, medication and side effects, physical activity, and psychological
distress. Based on the preceding steps, we defined the following program
objectives: (1) patients gain knowledge on how CAD and revasculatization affect
their bodies and health, (2) patients gain knowledge about medication and side
effects and adhere to their treatment plan, (3) patients know which daily physical
activities they can and can’t do safely after hospital discharge and are physically
active, and (4) patients know the psychosocial consequences of CAD and know
how to discriminate between harmful and harmless body signals. Based on the
preceding steps, a remote coaching program was developed with the theory of
health behavior change as a theoretical framework with behavioral counseling and
video modeling as practical strategies for the program.

Conclusions: This study shows that after (acute) cardiac hospitalization, patients are
in need of information and support about CAD and revasculatization, medication
and side effects, physical activity, and psychological distress. In this study, we
present the design of an eatly remote coaching program based on the needs of
patients with CAD. The development of this program constitutes a step in the
process of bridging the gap from hospital discharge to start of CR.



Design of an early remote coaching program

INTRODUCTION

Cardiac rehabilitation (CR) is a cornerstone of secondary prevention and has been
shown to reduce cardiovascular mortality and hospital readmissions and improve
psychological well-being (1,2). Although early enrollment in CR is advised, patients
with coronary artery disease (CAD) generally wait 4 to 6 weeks after hospital
discharge before starting physical CR (3,4). This waiting period constitutes a gap
between hospital discharge and the start of CR. Since patients are often discharged
within 2 to 4 days, there is little room for patient education while patients are often
in need of tailored medical information and support (5). In addition, symptoms
of anxiety are present in 28% and depression in 18% of patients entering CR,
which negatively impacts adherence to CR (6). While patients are sometimes
offered educational support programs after hospitalization and prior to the start
of CR that have been shown to increase knowledge and promote health behavior,
these interventions are frequently neither initiated nor adhered to (7,8).

A potentially promising strategy for provision of information and support
directly after hospital discharge is the use of a remote coaching program. In this
study, remote coaching is defined as an online communication system used to
provide medical, psychological, and social support to patients at home. Remote
coaching programs, as part of a CR program, improve patients’ physical capacity,
clinical status, and psychosocial health (9). Moreover, remote coaching has the
potential of improving self-efficacy, which in turn is associated with improved CR
adherence (10-12).

Nevertheless, it is unknown whether remote coaching meets patients’ needs
in the early phase (ie, gap) after hospital discharge. 1f the specific information
and support needs in the eatly phase after hospital discharge are known, a remote
coaching program to bridge the gap from hospital discharge to the start of CR
can be developed.

Therefore, the objective of this study was to explore the information and
support needs directly after hospital discharge among patients with CAD and
develop an early remote coaching program to provide tailored information and
suppott.

METHODS

Study Design

In this study, we used the intervention mapping (IM) approach, a systematic and
comprehensive methodology grounded in theory and developed in collaboration
with key stakeholders (health care providers, patients, and informal caregivers)
(13, 14). The 6 steps of the IM approach are (1) identification of the problem
by performing a needs assessment, (2) identification of outcomes and change
objectives, (3) selection of theory-based intervention methods and practical
strategies, (4) development of an intervention, (5) generation of an adoption and
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implementation plan, and (6) generation of an evaluation plan. In this study, we
completed the first 3 steps of the IM protocol.

The development of this remote intervention was performed on the existing
platform of Cardiovitaal Cardiac Rehabilitation Amsterdam currently only used
by patients who have started outpatient physical rehabilitation. This existing
digital platform is used by patients to monitor physical (eg, blood pressure and
steps per day) and psychological (symptoms of anxiety and depression) health.
In addition, patients and health care providers use this platform to communicate
using videocalling or the chat function. The design of the eatly coaching program
was incorporated in the existing digital platform. At the beginning of this study,
a multidisciplinary research group of health care providers comprised physical
therapists (PK, ICDvD), physical therapist (Ilonka Pol), psychologist (VR]),
cardiologist (RAK), and registered nurse (Christine Dolman). All participants had
expertise in the field of CR. The research group met on 3 occasions to discuss
each step. The authors (PK and ICDvD) completed each step only after group
consensus was reached. During each step the following tasks were completed.

Step 1. Logic Model of the Problem
The overall objective of step 1 was to define a logic model of the problem. The
information and support needs of patients with CAD were investigated with an
exploratory literature review and semistructured interviews with key stakeholders.
On the basis of these findings, a logic model of the problem was created using
the Predisposing, Reinforcing, and Enabling Constructs in Educational Diagnosis
and Evaluation (PRECEDE) model, which is used as framework to identify
intervention strategies (15). After completion of the model, program objectives
and outcomes were formulated by the research group. Based on these findings,
outcomes and change objectives were formulated in step 2.

Step 2. Logic Model of Change

The overall objective of step 2 was to define a logic model of change. First,
expected outcomes were formulated based on the results of step 1. These
outcomes concern behavioral outcomes (outcomes telated to the patient level)
and environmental outcomes (outcomes related to the social network of the
patient and health care setting). Second, based on the outcomes, we formulated
program objectives. In the IM approach, these are formulated as performance
objectives (outcomes that describe the desired behavior). Performance objectives
were formulated at the patient and environmental level. Third, the research group
selected determinants to influence during the intervention and created matrices
of change objectives. Finally, a logic model of change was created. The logic
model of change and matrices of change form the basis of this intervention and
were further elaborated on in step 3 where they were matched with theory-based
intervention methods and practical strategies.
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Step 3. Program Design

The overall objective of step 3 was to select theory-based intervention methods
and practical strategies as ingredients for an intervention. As starting point for IM
step 4, a preliminary design of an intervention was developed. Consecutive tasks
were completed by the research group. First, based on the preceding steps, the
overall themes, components, and sequence of the intervention were determined.
Second, theory- and evidence-based change methods were selected and matched
with the overall themes and components of the intervention. Third, the research
group discussed and selected practical applications to deliver the intervention.
Last, the design of the intervention was presented.

Study Population

For this study, patients were identified through an electronic patient file search of
the Amsterdam University Medical Center and approached by telephone shortly
after hospital discharge (2 to 4 days). We aimed to include a heterogenous sample
to obtain a wide variety of viewpoints to increase the generalizability of out
program.

We included patients with an acute coronary syndrome (ACS), coronary
revascularization (percutaneous coronary intervention (PCI) or coronary artery
bypass grafting (CABG)), or referral to CR. Patients were excluded if they had
cognitive problems (Mini-Mental State Exam <24) or were unable to speak Dutch.
Recruitment of patients ended when no new information was discovered in the
data analysis (data saturation).

Ethics Approval
The Medical Ethics Committee of the Amsterdam University Medical Center
approved the study protocol (NL.65218.018.18).

Exploratory Literature Study

An exploratory literature review synthesizes the extant literature and usually
identifies the gaps in knowledge that an empirical study addresses (16). The
objective of our exploratory literature review was to assess information and
support needs after (acute) cardiac hospitalization. A comprehensive search was
performed in PubMed to identify relevant studies concerning this topic. For this
search, automatic term mapping was used to match the entered terms with Medical
Subject Headings to enhance the search strategy. The following terms were used
in the search builder: (coronary artery disease) OR (acute coronary syndrome)
OR (percutancous coronary intervention) OR (coronary artery bypass graft)
AND (information needs OR support needs). The search strategy included terms
occurring in the title and main text with no restrictions for date range but limited
to the English language. During the screening process, articles were selected on
title, abstract, and full text. The literature search was conducted by ICDvD and
continuously discussed with PK and BV.
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Semistructured Interviews

Semistructured interviews were conducted to assess patients’ information and
support needs. An interview guide was developed by the research group, in several
rounds, until

consensus was reached about the final version (Multimedia Appendix 1).
These 30-minute interviews took place at the Amsterdam University Medical
Center or at the patient’s home. During the COVID-19 pandemic, interviews were
continued by telephone. All patients gave informed consent for their personal
data being used in this study. Interviews were performed by 2 physical therapists
(PK and ICDvD), a physician assistant (Tarik Hoek Spaans), and 2 registered
nurses (Bonita Meek and Miranda Balfoort).

All interviews were transcribed and were analyzed with qualitative data analysis
software (MAXQDA 2018, VERBI GmbH). Three types of coding were used
consecutively: open, axial, and selective. Initial codes were created by studying
the segmented information. The codes were then abstracted into categories and
subcategories. The underlying meanings of these categories were linked together
to create overall themes. All data were independently coded for themes by 2
researchers (PK, ICDvD). A third researcher (BV) reviewed all codes and decided
appropriate themes together with PK and ICDvD.

RESULTS

Step 1. Logic Model of the Problem

The initial exploratory literature search identified 4606 electronic database
papers. After removal of duplicates and non-English articles, the remaining
papers were screened by title and abstract. After the screening procedure (see
Figure 1 for flowchart), 38 articles were studied to identify the information and
support needs of cardiac patients (see Multimedia Appendix 2 for an extraction
table of our literature search). Patients report a lack of (consistent) information
after hospital discharge and that information needs were not always correctly
perceived by health care providers (17-19). The highest priority of information
needs comprised information about medication and side effects, wound care,
postoperative pain, physical activity, and dealing with emotions (20-28). The
greatest needs of information were found in young and middle-aged patients
with a higher education (20,21). No differences in type of information needs
were found between men and women; however, women preferred to receive
information before revascularization while men preferred it afterward (29,30).
Patients who were hospitalized after an acute coronary event were in greater need
of information and emotional support than those treated electively (31). High
levels of anxiety were reported in the weeks after hospital discharge, especially
in female patients and those with a lower education (32,33). Patients reported
distressing body signals, difficulties with sleeping, and insecurity about engaging in
physical activity and returning to work (20,32,34-36). Spouses reported high levels
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of psychological distress linked to anxiety, financial worry, and loneliness (37-39),
highlighting a need to include spouses and informal caregivers in decision making
and support programs (40-42).

Electronic database: PubMed
(n=46006)
\ 4
Title/abstracts screened L Excluded (n=4568)
_ (n=4600) - No assessment of health care
needs
v - Needs assessed in other
population
Full text assessed (n=38)
\ 4
Studies assessing the —>| ACS (n=11)
information and support needs
of patients with CAD (n=38) PCI (n=11)
CABG (n=14)

Health care provider (n=4)

|
| |
| |
| Informal carcgiver (1=6) |
| |
| Other (n=5) |

*Multiple categories possible

Figure 1. Flowchart of study. ACS: acute coronary syndrome; CABG: coronary artery bypass
grafting; CAD: coronary artery disease; PCI: percutaneous coronaty intervention.

In general, patient knowledge about risk factors and management of heart
disease was limited, and patients often attributed the cause of their disease to
nonmodifiable risk factors (e, age, heredity) instead of lifestyle factors such as
smoking, lack of physical activity, and unhealthy food choices (43-46). However,
reduction of mortality risk was rated as most important by patients with ACS (47).
In addition to having difficulties with understanding medical information, patients
experienced problems with the referral process from hospital discharge to CR,
which in turn led to a discontinuity in the health care process (48). Those with
a lower socioeconomic status felt especially excluded from CR while also having
high information needs (49). Morcover, these patients tended to have health
beliefs that were not based on medical evidence, a predictor of nonadherence to
CR (50,51). Patients described advanced communication skills and pedagogical
competences as important skills for health care providers (52). Furthermore, the
ability to build trust and tailor information to the individual were described by
patients as important skills for health care providers (53,54).
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Interviews

Data saturation was achieved after 17 eligible patients were included. Ten patients
participated in an interview at the hospital or at home, and 7 patients took part
in telephone interviews. Our total study population comprised 17 patients (9
females) with a median age of 64 years. Ten patients were diagnosed with ACS
and 7 patients with angina pectoris. An overview of baseline characteristics is
presented in Table 1. Our data revealed 6 main themes: psychological distress,
distressing body signals, lack of information at hospital discharge, passive coping
style, disrupted health cate process after hospital discharge, and social support.
Qualitative findings with reference to individual patients can be found in Table 1.

Table 1. Baseline characteristics

Patient Sex Age Diagnosis/ Cardiac disease Comorbidity
range intervention history
(years)

1 Male 60-69 NSTEMI*/PCI® Stroke, hypertension HIV

2 Female 70-79 STEMI®/PCI Hypertension, Hypothyroid
hypercholesterolemia

Male  80-89  NSTEMI/PCI  AF! —

4 Male 70-79 NSTEMI/PCI Hypertension, Urothelial
hypercholesterolemia carcinoma

5 Male 50-59 STEMI/PCI Hypertension, —
hypercholesterolemia

6 Male 60-69 STEMI/PCIL — —

7 Female  70-79 AP!/PCI Stroke Hypothyroid,

cholelithiasis

8 Female  50-59 STEMI/PCI — —

9 Male 60-69 NSTEMI/PCI Diabetes mellitus, Respiratory
hypertension, OSASg  infection

10 Female 50-59 STEMI/PCI Hypertension, —
hyperglycemia

11 Male 60-69 AP/CABG" Stroke, hypertension Rheumatic disease

12 Male 60-69 AP/CABG — —

13 Female  50-59 NSTEMI/PCI Hypertension, Asthma, lumbar
hypercholesterolemia  radicular syndrome

14 Female 50-59 AP/CABG Stroke Obesity

15 Female  60-69 AP/CABG Complications during ~ —
PCIL, AF

16 Male 50-59 STEMI/PCI — Diabetes

17 Female  50-59 STEMI/PCI — Mixed connective

tissue disease

*NSTEMI: non—ST-elevation myocardial infarction. bpCI: percutaneous coronary intervention.
STEMI: ST-elevation myocardial infarction. YAF: atrial fibrillation. “Not applicable. {AP: angina
pectoris. BOSAS: obstructive sleep apnea syndrome. "CABG: coronary artery bypass grafting,
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Psychological Distress and Distressing Body Signals

After hospital discharge, patients reported having symptoms of anxiety and
depression. In addition, patients reported needing information and support on
dealing with body signals such as fatigue, palpitations, and wound pain after
thoracotomy or PCIL. These body signals often made patients afraid to engage in
physical activity, which in some cases led to fear of bodily sensations and patients
monitoring their heartbeat. See Multimedia Appendix 3 for the complete list of
quotations.

I don’t want to feel that pain anymore. (P11, subcategory: wound pain/chest pain)
I don’t dare to do anything. (P16, subcategory: hypervigilance)

I monitor my heart rate. (P17, subcategory: fear of bodily sensations)

Nothing will be the same again. (P16, subcategory: depression)

Lack of (Consistent) Information at Hospital Discharge

Patients reported a lack of information at hospital discharge or stated that the
information was vague or inconsistent. A major concern for patients was a lack
of information about side effects of medication, which in some cases led to
misinterpretation of body signals and revisiting the emergency room. Patients
also reported that they did not know the amount of physical activity they were
allowed to engage in after hospital discharge, resulting in reluctance to engage in
any physical activity whatsoever. Patients reported needing to be reassured about
the chance of a new cardiac event before hospital discharge. Not being reassured
by a treating physician led, in some cases, to false beliefs about the procedure (eg,
one patient believed a stent could shift in the artery by doing physical activity).

I felt a weird pressure on my chest, like my heart skipped a beat. I panicked, so I went back
1o the emergency room where they examined me. Afterward they told me it was a side effect
of metropolol. (P10, subcategory: side effects medication)

L don't know if 1 can do any physical activity and if 1 injure my body if do physical activity.
(P4, subcategory: physical activity)

One bealth care provider tells me this, the other tells me that. (P1, subcategory:
inconsistent information)

I really missed talking to mry physician about what had happened to my heart before 1 left the
hospital. (P7, subcategory: cardiac event)

FPassive Coping Style

After hospitalization, patients often developed a passive coping style by spending
all their time on the couch or in bed. In several cases, the informal caregiver
performed all household chores and therefore felt overloaded. This maladaptive
coping strategy was attributed to psychological distress and the inability to cope
with distressing body signals.

I'd rather be in bed all the time. (P16, subcategory: inactivity)
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I did not do anything for 6 weeks, I'm just staying in bed and on the conch, 1 can’t do munch
more. (P9, subcategory: inactivity)

Disrupted Health Care Process After Hospital Discharge

Patients reported problems with continuity of cate, especially about the long
interval between hospital discharge and the start of CR. For some patients, the
relevance of CR was unclear, which made them reluctant to participate in CR.

I think the time between discharge and CR is too long. (P12, subcategory: time
until CR)

What is there to rebabilitate about the heart? (P2, subcategory: relevance of CR)
The referral to CR went completely wrong. It took ages before it was clear where 1 needed
1o go and what was expected. Thinking about this makes me short of breath again. (P4,
subcategory: negative experience hospital)

Social Support

In the phase after cardiac hospitalization, patients received support from their
informal caregivers. In some cases, the caregiver was overprotective and took all
physical tasks out of the hands of the patient. Although well intentioned, this
has a negative effect, since it is necessary that the patient undertakes activities for
optimal recovery. During the interviews, patients expressed their support needs
and stated that receiving guidance and support, especially during physical activity
or exercise, was paramount in regaining confidence.

If I do too much and I have complaints, ny husband becomes angry and tells me to sit down.
(P10, subcategory: hypervigilance informal caregiver)

My husband does all the groceries and cooking and tells me to relax. (P7, subcategory:
hypervigilance informal caregiver)

Iwant to participate in CR to gain confidence so that afterward I can start exercising alone.
(P5, subcategory: CR)

1 wonld feel anxcions if 1 started exercising withont guidance. It’s abont confidence. 1 can do
i, but it would not feel right. (P16, subcategory: CR)

Findings from the exploratory literature study and interviews were divided into
the categories determinants, behavioral factors, health problems, and quality of
life and compiled in the PRECEDE-based logic model of the problem by PK
and IvD. After the research group discussed the model and proposed several
adjustments, the final model was developed. The final model is presented in Figure
2. Based on the logic model of the problem, the overall goal was determined by
the research group. The overall goal of this intervention is to bridge the gap from
hospital discharge to CR by stimulating self-management behavior and providing
tailored illness management information and psychological support to patients
and their informal caregivers by means of a remote coaching program.
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Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

Step 2. Logic Model of Change

The logic model of change was developed based on the findings in step 1. First,
behavioral and environmental outcomes were defined. Second, the influence of
these outcomes on the health problem and quality of life was described. Third,
performance objectives were formulated for the behavioral and environmental
outcomes. Fourth, a theoretical framework and determinants to influence were
selected. Last, a determinant matrix was developed that describes how each
determinant is related to the performance objectives.

Behavioral Outcomes

Patients and informal caregivers actively prevent physical and psychological
problems by adhering to a remote CR program in the first phase after hospital
discharge.

Environmental Outcomes
The CR center supports patients and informal caregivers in the first 3 weeks after
hospital discharge by providing tailored information and (emotional) support.

Program Olbyjectives
Behavioral and Environmental Outcomes
For the behavioral outcomes, 4 performance objectives were formulated:

e Patients and informal caregivers gain knowledge on how CAD and
revascularization affects their bodies and health

e Patients and informal caregivers gain knowledge about medications and side
effects and adhere to their treatment plan

e Patients and informal caregivers know which daily physical activities they can
and can’t do safely after hospital discharge and are physically active

*  Patients and informal caregivers can deal with the psychosocial consequences

of CAD
For the environmental outcomes, 2 performance objectives were formulated:

* In the 3 weeks after hospital discharge, patients and informal caregivers needs
are assessed by the health care professional

*  Health care providers give tailored information and coach cardiac patients
and their informal caregivers in the first phase after hospital discharge

Theoretical Frameworfke

The research group chose the theory of health behavior change (THBC)
and theory of planned behavior (TPB) as the theoretical framework for this
intervention. The THBC is presented in Figure 3.
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Knowledge and beliefs
Condition-specific knowledge
Personal perceptions

- Self-efficacy

- Outeome expectancy
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Decision making * management Health outcomes
Planning and plan enactment behavior

Self-evaluation
Management of emotional

response

Social facilitation
Influence

Support

(emotional, instrumental,
information)

Figure 3. Theory of health behavior change

According to THBC, 3 main determinants influence the adoption of self-
management behavior (55). These determinants are knowledge, self-regulatory
skills, and abilities and social facilitation (55). The TPB links beliefs to behavior
and states that an individual’s behavioral intentions are shaped by attitude,
subjective norms, and perceived behavioral control (56). According to these
theories, knowledge is defined as part of an attitude toward a certain behavior,
which in turn is based on personality traits, values, preference, and outcome
expectancy. Self-regulatory skills refer to the process of incorporating behavior
change in daily life (56). In this study, self-regulatory skills can be described as
patients monitoring themselves (eg, body signals, emotions), goal setting (eg,
performing daily physical activity), reflective thinking (eg, effects of cardiac event
of health and quality of life), planning (eg, medication adherence, appointments
with physician), decision making (eg, lifestyle habits), plan enactment (eg, setting
feasible goals), self-evaluation, and management of emotions arising as a result
of behavior (eg, feeling anxious or depressed). Social facilitation is divided in
social influence and social support and refers to the health care provider providing
credible information and social support to the patient and informal caregiver.
Based on the core components of the THBC and TPB, the research group
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chose the following determinants of influence for the remote coaching program:
knowledge, skills, attitude, social influence, and self-efficacy. These determinants
were used to create a matrix where all performance objectives were described per
determinant. A detailed description of all determinants is presented in Multimedia
Appendix 4. The last task of step 2 was to create a model of change which
represents the relationship between the determinants, performance objectives,
and desired outcomes (Figure 4).

Step 3. Program Design

The results from step 2 were used to design the program. In this step, the research
group matched the 6 determinants and performance objectives with theory-
based and practical strategies, in line with the IM taxonomy (57). The selection
of theory-based strategies was based on the theoretical framework of Kok et al
(57); please see this paper for a detailed explanation of the theory-based strategies.

Selection of Theory-Based and Practical Strategies Before specifically
discussing the program objectives in relation to their determinants, the research
group freely discussed the program design of this intervention based on the
findings in step 1 and 2. The research group agreed that a remote coaching
program to bridge the gap between hospital discharge and the start of CR was
relevant. The research group defined 2 core elements of the program: behavioral
counseling and increasing knowledge by using health video clips.

Behavioral Counseling Health care providers will contact patients and informal
caregivers within 2 days after hospital discharge using an eHealth platform. The
use of an eHealth platform allows patients and informal caregivers to access
information and support from the confines of their own home. During these
counseling sessions, which last for about 60 minutes, informal caregivers are invited
to join since many of them are in need of information and support. During these
sessions, the health care provider assesses the information and support needs of
patients and informal caregivers. Many informal caregivers struggle with feelings
of psychological distress (37,38). The role of the informal caregiver in these
sessions is twofold. During the consultation sessions, the health care provider
addresses the psychological stress in patients and informal caregivers. The
emphasis is placed on influencing the participant’s attitude by looking at negative
situations and beliefs from a different perspective using shifting perspective and
belief selection as the main behavioral change strategies. In addition, the informal
caregiver is invited to stimulate healthy behavior in the patient (such as stimulating
physical activity) by using “shifting away from unpopular behavior” as strategy.
Self-regulation skills, such as goal setting and monitoring, are trained by using
cognitive behavioral techniques and motivation interviewing.

Health Video Clips The research group proposed the use of health video clips in
addition to behavioral counseling to increase knowledge. These video clips provide
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basic knowledge about a variety of topics collected in step 1 and 2. Together with
a cardiologist (RK), we created video clips about CAD and PCI, CAD and CABG,
and medication and side effects. The physical therapist (llonka Pol) created a video
clip about physical activity, and the psychologist (V]) created a video clip about
psychological distress. These video clips are used as a prerequisite to influence
self-regulatory skills. All 5 health video clips ate accessible for all patients at any
time. The health care provider encourages the patient to access these clips before
the coaching sessions. The knowledge obtained in the video clips is discussed
during the remote coaching sessions and tailored to the specific situation and
needs of the patient or caregiver. The theory-based strategies applied in the health
video clips are persuasive communication, imagery, and elaboration. Based on
the knowledge obtained by patients in these clips, the health care provider can
apply the following strategies during consultation: setting goals, reattribution
training, self-monitoring behavior, improving physical and emotional states, and
setting graded tasks. A comprehensive overview of all strategies is presented in
Multimedia Appendix 5.

Intervention Plan

Remote Coaching Program

The eHealth platform can be accessed by patients using a personal computer
or mobile device (smartphone or iPhone). Important prerequisites to using this
eHealth platform are ability to use the camera on their device and some basic
knowledge about accessing an internet platform. The research group proposes a
3-step coaching trajectory. In the first phase, the patients’ and informal caregivers’
needs are assessed, and additional information and support are provided
depending on the patients’ and informal caregivers’ needs. After the first session,
the patient can access the health information clips on the eHealth platform to
obtain knowledge about a variety of topics (CAD and PCI/CABG, medication
and side effects, physical activity, psychological distress, and distressing body
signals). During the second session, the health care provider reflects on the
obtained knowledge and tailors it to the needs of the patient and informal
caregiver if needed. In addition, the health care provider challenges and helps the
patient and informal caregiver to formulate short-term goals for the first phase
after hospital discharge. In the last session, the health care provider and patient
reflect on the patient’s progress since hospital discharge and whether short-term
goals are reached. During this session, the health care provider helps the patient in
formulating long-term goals for after the CR program. If the patient needs more
guidance after the third coaching session, more sessions will be planned. The final
intervention plan is presented in Table 2.
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Table 2. Intervention plan

Design of an early remote coaching program

Strategies Content Target group
Before the intervention
1. Assessing patients’  Mandatory workshop Health care
needs Objective: Learning to perform a provider
comprehensive assessment to assess the needs
of patients and informal caregivers.
2. Changing the Mandatory workshop Health care
behavior of patients  Objective: Learning how to coach patients provider

During the intervention

1.  Consult health care
provider

2. Accessing digital
health information

3.  Consult health care
provider

4. Consult Health care
provider

and informal caregivers by using evidence
based behavior change techniques (such as
motivational interviewing).

Coaching session 1
Objectives: Assessing information- and

support needs of patients and informal
caregiver. Getting acquainted with coach,
eHealth portal and CR?.

Health videoclips
Objectives: Gaining detailed information about

coronary CADP, medication, physical activity,
psychological distress and body signals.

Coaching session 2
Objectives: Health care provider, patient and

informal caregiver reflect on health videoclips
and formulate short term goals for the period
between hospital discharge and starting cardiac
rehabilitation.

Coaching session 3
Objectives: Health care provider, patient and

informal caregiver reflect on short term goals
and progress. Health care provider and patient
formulate long term goals for during and after
cardiac rehabilitation.

Patient & informal
caregiver

Patient & informal
caregiver

Patient & informal
caregiver

Patient & informal
caregiver

* Cardiac Rehabilitation

b Coronary Artery Disease

In summary, after hospital discharge, patients are approached by a health care
provider and gain access to an eHealth platform. During the first session, the
patients’ information and support needs ate assessed. On the eHealth platform,
patients are coached by a health care provider and can access information videos.
After the first 4 to 6 weeks, patients continue CR at the CR center or remotely. A
p ¥
flowchart of the intervention is presented in Figure 5.
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Figure 5. Remote Coaching program. CR: Cardiac Rehabilitation

Design and Implementation of the Intervention
After using the IM protocol to create the content of the program, the final
intervention was developed. For this intervention, an existing eHealth app from
Cardiovitaal Cardiac Rehabilitation Amsterdam was used. After hospital discharge,
patients could access this platform to find information and consult with a health
care provider before the start of the outpatient CR program. A screenshot of the
eHealth platform is presented in Multimedia Appendix 6.

Five health video clips were created together with health care providers who
work at the CR center:

* CAD and CABG

e CAD and PCI

e Physical activity after cardiac hospitalization
e Psychological distress after CR

*  Medication and side effects

A screenshot of the video clip CAD and PCI is provided in Multimedia

Appendix 7, and a screenshot of the video clip physical activity after cardiac
hospitalization is provided in Multimedia Appendix 8.
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DISCUSSION

Principal Findings

The results of this study suggest that patients’ needs, after hospital discharge,
comprise information and support about the following topics: CAD, medication
and side effects, daily physical activities, psychological distress, and body signals.
In addition, we present a systematic approach to develop an early remote coaching
program using the IM protocol. The overall objective of this remote coaching
program is to bridge the gap from hospital discharge to the start of center-based
CR by stimulating self-management behavior and influencing the following
determinants: knowledge, skills, social support, attitudes, and self-efficacy. We
selected theory-based techniques that match these determinants, as research
indicates the value of theory-based interventions (57,58). Motreover, patients
were actively involved in the development of this coaching program. To assure
adoption of the intervention, patients have been asked to participate in the future
refinement of the final intervention in step 4 of the IM approach.

Comparison With Prior Work

A recent systematic review reports that core components of CR, such as nutrition
counseling and psychological and weight management are addressed in one-
third of digital CR programs; less than one-third of these programs address
management of lipids, diabetes, smoking cessation, and blood pressure (59). Since
our CR program aims to bridge the gap between hospital discharge and the start
of CR, we chose to assess the needs of patients in the early phase after hospital
discharge. Our study shows that in this phase patients value social support, disease
specific information, and information about physical activities and psychological
distress. Research shows that health care needs change over time. Nevertheless,
knowledge about pathology and how to manage psychological distress remain
important even after a 2-year follow-up petiod (60).

Based on our results, we developed a comprehensive coaching program using
remote counseling as the main strategy and considered its positive impact on
psychosocial health, physical health, and clinical status (9-11). In this study, we
chose to complement behavioral counseling sessions with educational video clips.
The use of video modeling has potential benefits such as facilitation of knowledge
acquisition, improving self-care behaviors, and reducing psychological distress
(61). Moreover, video modeling is effective in patients with low health literacy and
removes inconsistencies between health care providers (62,63). Informal caregivers
were invited to actively participate in this intervention since research shows that
many informal caregivers suffer from psychological distress after their partner’s
hospitalization (37-42). In addition, informal caregivers play an important role in
the recovery of the patient; however, hypervigilance in informal caregivers can
undermine patients’ health and recovery (64). It is therefore important to inform
and support informal caregivers in their new role. A recent study shows that
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patients and informal caregivers prefer the same content and delivery formats for
digital interventions (eg, health video clips, contact with health care provider) (65).
It is thus expected that informal caregivers can benefit from this remote coaching
program. For this coaching program to be successful, health care providers need
to encourage patients to reflect on the obtained knowledge and skills and offer
strategies to adopt behavior changes in daily life. Therefore, health care providers
should be well trained in applying behavior change techniques and have the ability
to build trust in patients.

Strengths and Limitations

First, we consider the use of the IM protocol a strength since digital health
behavior interventions often lack theoretical grounding, as expertise from
different scientific areas is often lacking in the design phase (66). In line with the
IM protocol, the development of this intervention was supported by researchers
with expertise in various fields (cardiology, physical therapy, psychology, and
nursing science), ensuring a firm theoretical approach. Second, patients’ needs
and expectations were taken into account in the early phase of the design process,
which contributed to the usability and utility of this intervention (67). Results
from our literature study and interviews indicated that the interval between
hospital discharge and CR was too long and that patients wanted to be in contact
with a health care provider to receive support and information. It remains unclear,
however, if this remote coaching program is applicable for older adult cardiac
patients with comorbidities, as they are often reluctant to use eHealth apps (68).
Nevertheless, a recent systematic review shows that older adults (aged 65 years
and older) exhibited greater engagement with digital health interventions than
younger adults (aged younger than 65 years). Despite the technological barriers,
older adults might view digital coaching as social interaction, which is often desired
by older adults. In addition, older adults might have more time to engage in digital
technologies (69). In this study, 17 patients with various ages, cardiac diagnoses,
and comorbidities were included, and the results of the interviews supported
the findings from the literature. It is therefore expected that this intervention
is suitable for a wide vatiety of patients referred for CR. To assure adoption of
this intervention by older adults, a thorough evaluation of the feasibility of this
intervention should be conducted in step 4 of the IM approach. Third, the use of
a remote intervention is considered a strength since it can resolve several barriers
at the patient level (distance to center, transportation) and health care system level
(referral problems, limited facilities) (70). In addition, this study shows that patients
are in need of information and support directly after hospital discharge, despite
current guidelines, which recommend initiation of CR within 4 to 6 weeks after
hospital discharge (4,5). Delayed participation in CR negatively impacts physical
and psychological outcomes, while early initiation of CR positively impacts
health outcomes (71-73). An ecarly remote coaching program starting directly
after hospital discharge might help to overcome logistical issues and delays in CR
initiation and is therefore well suited for the period between hospital discharge

154



Design of an early remote coaching program

and the start of CR. Finally, patients in this study were involved in the first
steps of the intervention development. Due to the nature of this study, we used
a small sample size to explore patients’ needs. However, information obtained
from the interviews was supplemented with data from our scoping literature
study. We therefore expect that our results are generalizable to the greater cardiac
population. Future studies should focus on program refinement (IM step 4) of
this remote coaching program and assess its feasibility and effectiveness in studies
with larger sample sizes. It would be interesting to assess the effectiveness of
this eatly remote coaching program on symptoms of psychological distress and
participation in outpatient CR.

CONCLUSION

This study shows that patients with CAD are in need of tailored information
and support after hospital discharge. The main areas of information and support
are CAD, medication and side effects, physical activity, psychological distress,
and body signals. In addition, this study presents the development of a remote
intervention, using the IM protocol, to bridge the gap from hospital discharge to
the start of CR.
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MULTIMEDIA APPENDIX 1. INTERVIEW GUIDE.

Themes Topics

Medication Type of medication, Effect of medication, Dose of medication,
Interactions, Side effects, other

Surroundings Support, Partner, Sexuality, Support, Other

Disease knowledge Cardiac illness, type of intervention, prognosis

Daily activities Return to work, Leisure

Lifestyle Smoking, Diet, Alcohol, Physical activity

Disease impact

Future

Dealing with stress and worry, Anxiety, Depression, Body signals, Sleep

Course of disease, Chance of recurring cardiac event, Where to find
information and who to call

162



Design of an early remote coaching program

*(000°0=d) souo Fur{roM-UOU UBY) UONEUWIOJU]
a10w papaau syuaned Supyroy) ‘dnoss payeonpoun oy Ut
2501} UBY) TONBWIOJUT 230w papadu stuaned (z0o'0=d)

[2a9[-ooyas pue ()00 0=d) pareonpa AYSI ‘souo Fp[o
uvL) UONTWIOJUL dx0w papaau syuaned (zgo'o=d) pade
-o[pprw pue (1z0°0=4d) #8unog “(400'0=d) ssuaned
dewof ULl UOREWIOJUT 9J0W Papaau wuduﬁﬁa IleIN
‘suoneardwod (¢)

‘UONELWIOJUT BoNedIpaW (7)

9382 punom 39 pue 1sayp (1)

noqe tonNewIOJuT PAUVEM SIUINEJ

*98TeYdSIp

93reydsip [eudsoy 21030q

[e3rdsoy 23030q SINOY Q-7 UIIA SPIIU UONBWIOJUT (IN'IdD) £301U9AUT SPaaN syuoned 2SISJaRER (1202
Y3y aaey s1uaned HyD) 18yl pasoys Apms Siy T, Surured T SIUANEJ dBIPIL) ogvD 021 $S017) ueprof  [e 39 peqnYy
(100°0>d) Suifeay punox\
(100°0>q) voneideq "SUSIS [LTA SURIYD PUE 238D
(€0°0>d) @3nssaxd poo[g  punom ‘vonedIpaw Sulqrdsard
(S0'0>d) sonmoyIIp Arorendsoy 22382 [ensn :dnois [onuvoy)
(0°0>q) ssau[[r arUOIYD) "JOIJE SYoIM
(€0'0>d) smeas qof 9 pue £39810s 23039 19300 Apras
:3uTu795U02 swaqoid Jamay padusradxa dnoxs P 933eydstp 350d syj2am 9 siwoned  [eauowrodxo (S102)
UONUIAINUL oY UT syuaned 1ey) pamoys Apmis siy ],  Surures) 9SFeydsIp :UONUIAIIU] ogVD 00T -[uag uery Te 30 Teqyy
‘130ddns [epos Apras
98parmouy [eanpasoid 303 paou oy saziseydwo Apmis aanelenb
sty 1, “faseidorsue odropun oya syuoned ur Lpmoosur 98reydsip [eardsoy [euondas (9102)
pue AUTe1zooun ST 91U 1Byl PaAOys Apnis SIYJ,  F91Je SMOIAIIUI pormdnms rwog - siuened [HJ 81 $S037) ueli] [ 39 Twezey
sarpms ugrsop
(s)3urpuy urep uonodod vreq  / stuedonred Apmg Anuno) ERLIGICIE |

HTdVL NOILLOVYLXH ¢ XIANHddV VIAHWILLTOW

163



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

30ddns

Ppue £3040093 ‘sso] Ysir 01 Suneas suondoadzad 01 pareas
:s1uauIsn(pe 9[41S931] PUL 1UdWISEULW J01¥F YSTF (7)
pue 983eysIp

SuMO[[0] TawoMm 2saU) Aq paoudradxo sonmoyIIp

I PALASO[T : ABYM MOU QWO pasreydsi(T, (1) Spue[ST
'Spoou  *aGreydsIp [eardsoy 101ye syoom syuoped [(2508JsRER Q0781 pUL 0102
01 PaIE[I SOWY) SUIMO[[0F o s1Uasaxd APMIs SIY],  §-¢ SMITAIOIU] PAFMIONIIS-TWOG SOV oewoy § $S0¥7) YFeWUa( e 30 WEYNSY
jefelalaly (G{AV RS
JTIPFEd U
aedpnied 1ou
prp g dnoiny
UORBIIqeYdT
(1000°0>4d ‘S'SF¢T A THF 1) J01avyaq [eros JTIpIEd Ul
pue (100°0>9d ‘c'9Fze sa '9F /1) swordwis syoowered oI Jo Lareng) pare[y paredonied [emn
o Surpredar ¢ pue v dnoro) usamiag punoj sem Peaf] F03 2xreuuonsanb v dnoiny  paziwopues (9002)
20UDFJJIP JUBILTUSIS © JBU) PaMOYSs Apris SIy T, owrreg] [2(J-09SL[A SOV 011 uoN 200015)  SIPNOYEUOITY
(0> d ‘62°0-=g) 23ua19ype ) pa1ipaid sjarq
preay euonessr g (g, = d) souazoype 01 panear 10U
sea vorssaxda( *(10° > d) suerseoner) uey) suLdIOWY SJOI[Oq IEIY [EUONLIIT
UBDIIJY SUOWE JOMO] SEA 9OUFOYPE Y7) IN] DIU2IoYpE pue uvorssazdop jo sonseaws
D Fomaq YA parerdosse a3am (G0 > d) swodur  Jurpnpour axreuvonsonb ourPseq YD) F0J PaIIOIl [eUON29s saeIg F1020) B
1y8Iy pue (G0 > d) 93 3opjo 1eyd pamoys Apms siy T, e parojdwod syuedpnieg siuaned 19 SS037) panun 12 UOSIOPUY
“famrorrd arezopowr € paadar L1anoe [earsiyd
01 pane[a3 SuruFes] YA JueIzoduw ISOW SE UONEIIPIW
pue suonedrdwod 93ed punom 3o pur 1SaYd 0 PAIE[AX
Sururea] Oy D-1s0d 103 paau € paadiad s1udneJ "Podu
Suruesy Juerzodwr 1sow siuaped se suonedrdwod (INTIDOIW) sosInu
PUE STONEIIPIW D3ed PUNOM 39] PUE 1$3UD INOqE £301U0AUT poaN] SutUIEY [ () pue s1uaned [euono9s (6102) Te
UONLWIOJUT PaAIdFad sasInu 18yl pasoys Apnis Siy T, SIUDNE DBIPFE)) PIYIPOIN o4qVD 06 $8017) uew() 19 peNsewy
sarpmys ugsop
(s)3urpuy urepy uonodod ereq  / stuedonreg Apmg Anuno) 0UIIYIY

164



Design of an early remote coaching program

"PIP SIOUIO UL} UOPEWIOJUT $$9] pajsanbox

‘SHS MO[ P asoy) pue ‘syuaped Jap[() “Sural Arep
JO SONIANDE PUE JUDWIEII PUE UONEIIPIW PIUIIIVOD
SPI9U UOREWIOFUT 3S9YSIY 38U} Pomoys Apmis siyT,

paar2232d syopraord

UEBY) JUSWNEIT) PUE SISOUSEIP UO UORBWIOFUT FOW
ax1sop prp s1uaned 1dooxo ‘spesu uonvwIrojur Juaned
70 1UBZ[US0d 230M s1opraoxd Y7 siuedpnied swosur
-USIY UBY) SPI2U UONEWIOJUT J91¥dI3 APUBIYIUSIS pry
syuedpnred o) swodu-mo[ Jeys pasoys Apmis sy T,

'suonearpaw pue 43oforsyd
pue Aworeue dBIPILd ‘VONIud093 worduwss :910Mm Spaou
Suruaea Juerzoduwr 1Isow oy 1ey) pamoys Apnis siy T,

*$19p30SIp 2AIsSardop

-snorxue i syuoned ur off1sa31) Surdrpow Jo A noyIp
oy SUNsI33Ns DSLISIP FL[NISLAOIPILD JO JSIF 1€ $199[qns
U $301ABYRq AI[ESYUN JO FAISTD € IIA PIIBIDOSSE dFE
£391xUL JUIXD 39559 B 03 UL woIssarda(y ‘uorssardop
30J 22UANPUT JOSTOMS B AIM ‘SOX9S 10q UT 9[A1SaJ1]
Aypeaqun ue 3o 1ururWINP Judpuadopur se pareadde
vorssaxdop pue farxue Yroq eyl pamoys pmis iy T,

‘suoniquie o3mng (A1)
pue O postq
-9s1039x0 Surpuane 303 saysmbozard yuerzodur (1)
‘aseyd 21noe oy ut spaau (1r)
€951279X2 JO 2ouaadxa snoraid (1)
“UONPIIIQEYDS JBIPILD ¥ DDULPUINIE
s1uaned souanpur 1ey s10odse syuasaxd Apras siy T,

Jran 23ed JeIpIed 2y}

1€ P2129[02 sem (SN [d) 2[E2S
SPIIN] SuTUILYT JUAREJ AT,

axreuuonsonb

(IOND) uonBaIqEyay
JBIPIE) UI SPIIN] UONEWIOJUT

981eydSIp J93JE OIUTP oY) 18
3ISTA 331 pue 98FeydsIp [endsoy
Je axreumonsanb spoou Surured|

‘uorssardop pue

fKorxue jo swordwids pue (3o1p
100d pue Supjows Kranorur
rearsdyd) sz010e3 91A5931]
Ayaeayun 3o 3uoWwssISSy

SISATeU’ 1UITOD 2ANINPUT
I PIZATEUR SMITATNUT

QwOoIpuAs
Areu0100

21108 I
siuoped (G

szopraoxd

O 8¢ pue
sianed D 90¢
*s130302d
BUIBUY 9[qEIS
10 GOV JO 1913e

10d Y pajeat
syuoned gg

IsEISIp
HNEUWN\wO%HNU
JOJF y[SHx 38
Juaned 7191

SOV
s syuoned 9

[eUOND9s
$S017)

L2S{JIRER
$S017)

Apms
[eutpruiduo|

L2S{JIRER
SS017)

[euond9s
$5017)

uepiof

vpEUL))

wuuwum
paun

RRIAR

uopasmg

“(1102)
Te 39 yeysyq

#102)
[e 21STYD
OPIN 2P

(L661)
Te 32 32))

(S002)

‘e 39 Iuuoyg

(L102)
.~.m 19 &Udm

165



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

“aimpoadord

fserdordue £reu0303 oy 30138 porrad £3040093 Lred
oY} UI UONU2I0F 93PaMOUY PUL SOFUBYD JOIABYD] JO
$30301paxd 210M A191XUE JO S]OAD] pUE suoneIdadxd

£2¥d139-3]9G "OWN FIAO PISLIIIOP $aSULYD LIS 0d
PuE 93po[MOUy PaUIEd[ [POE ISP UT SEA UONEIGIPOW 191J€ UIIOUOD
UOWWOd 1SOW Y} PUE JOIALYI] IPY) POYIPOW $109(qns pue spaou
jo fQaolews oy T, *odouraroduwr Y3y JO ParapISuOd aram Surures syuoped
QUOWSEULW [EAIAINS PUE UONEINPD JOIOL] YSTF S ANTTAHN Pue THVNID Surajoaur MITADY 0002)
ons 9SPI[MOUY [PUONEWIOJUT 1BY) PaMOYs pmis STy T, UT PO TIUDPT 9FOM SIIPIIG soIprs | onewasig VSN ‘e 19 Zu90)
233eydSIp
10puas pue ‘ssonsip wordwAs Kro8ms 1938 AL1s  FJ PUOW | UNPIM AI0ITOAUT
[ea1dsoy JO YISUD] 9F0M SPIIU 2FLI YILAY [[LIDA0 JOF SPOaN] 238)) I[EdIF pue syuoped [euONd3s (6002)
s30301paxd 1urazodwr 3sow 9 1eyd pasoys Apms SIy T, K301u2AUT ssansi( wordwig ogqvD €01 $SOI7) UBAIE], Te 32 ovo)
HAVYED YA PIssIsse Sem
22UDPIAD JO AIUTLIIID [[LIOA()
*01nPa303d 1UIWIIFOJUII
30 dn-moyo3 dnEwsss ou
papraoxd vorstaoxd uonewroyur
(sauedronied aArssed QUOWIDIOJUIDF PUL
GICT SAPMIS 9 10T 03 §9°0 T %S6 €8°0 W) uvoneoyue 10§ sanumroddo
‘vorssazdop pue (siuedpnied juonbasqns ym vonedppred SIOAISOIED
TETL SAPMIS G 90T 03 89°0 1D %S6 ‘S8°0 () Lwrxue 2AROT :papNPUT UOIsIA0K] [PWI0juL pETC
20npax Aew pue ‘Go*() 03 £1°0 ([D) [PAIOIU] 9DUSPPUOD  UONPTWIOJUI DANIE :PIZIFOFIELD PUE SIOATAINS
94,66 140 (CINS) 231 J0 Lenb pue a8psmouy 9ToM SUOUIAINU] 'SBIq JO -9)OMIS G676
J0AIAINS-00Ms 2a03dwy Aewr vorsiaord vonewIojur  YSIF pue AIIQISID [1H) PassIsse Surajoaur MOTADX (1202)
aarssed ‘SA UONPWIOJUT 9ANJE BY) PaAMOYS Apnis STy T, Apuopuadopur s1omoradr g SoIpMIs ¢¢ onewasig SNOMBA  E1D JIISIO
sarpmys ugsop
(s)3urpuy urepy uonodod ereq  / stuedonreg Apmg Anuno) 0UIIYIY 3



Design of an early remote coaching program

‘way Suowe A[eadss ainsua 01 3urazoduy

27 SUI[PSUNOD PUE 238D JO WNNUNTOT) "UONIFEJUT
[erpred0Lw 21moe snoradxd oy syuapuodsar pue
‘AQHD JO uonenp 128U0[ B [PIA IS0 ‘VORELINPD JO
[2A3] FOMO[ & SUNENSUOWIP 2501 ‘s1uaned 2andeur
Aqrearsdyd ‘syuoned o13urs ‘vowom 01 vonuane eNxo Aed
pmoys speuorssajoxd o3edya[eay 1LY} pamoys Apis Siu T,

‘2111 30 Apenb Supueyuo

pue ‘suonesrpow ‘sonrande ‘suopedrdwos pue
JUSUNEIT) :PIPN[IUT SPIIT BOPELUWIIOJUT JO SLATE 3SaYSIY
9Y,J, 'USWOM PUE UdW U22M)3(] SPI2U UONBWIOFUT UT
PUNOJ 230M $IOUDIDIP OU 1B} PIMOYS APIs SIY T,

saoueuy ()

sds reuonows (y)

amadde (9)

Krowow(g)

Sumoyuow wordws4s ()

Sipqow(e)

uonedIpaw (7)

JNOQE UONBWIOJU]

SBurop 2q 01 pasoddns w, T 1eym Jumouy, ()
:noqe 1roddns pue vonewroyur

asadwod gy 1wamzopun 1y s1uoned Jo SIOAISITED
[EWIOJUT JO SPIU A3 JBY3I Pamoys Apmis SIy T,

"(0L< arewr) doays 3501 pue ¢(()L> sorew) sieds Sumoasdn
$(saew [[e) [[¢ 31 SUIOP PUE ‘WORBWIOJUT JUISISUOIUY
JOIoF FOAIBOFED £(()/ < SI[PWD]) SIOPUILIDI IFLI-J[S
3240 393uE pue ‘syuounuviodde Suneurprood ‘Suruued
[eow £(()L> so[ewoy) 2301 SUIq PUL ‘SIO[ABY] AYIeay
Suzoyurds Yoeq Surlrmy Korxue uSls (LA ‘sresns
poolq Sunemsor ((sapeway [[e) voneizodsuen pue
SOITOM TOISIOUT 0] PAIE[AF SAWI) dF2ds-Topuan)
*(0L<) 2ouerpI-3os pue 9soy 1xoddns Surdidde (o2 >)
9S[DJOXD SUNBANOW O} Pare[oF soway) dyads-o5e

e PaMOys Apnis SIy T,

23reydsIp

readsoy 1213¢ axreTONSINb
98LISI(T 3L AILU0I0)) PIM avo
o1doa jo 130ddng [epog Y uoned 914

[910%0)
“98xeyosip [eardsoy 1o1je APO2IP  2ANII[H oW IST
uonsanb papua-uado pue € (DI UDWOM

o[edg SPOaN] SUIUIEY [ IUGNE] ()7 PUE UdW ()7

94vO

JUDMFIPUN JE)

93reysip 3sod syuoned jo

SyIuoOW ¢ smarazaiur auoydapa, $10A13938)) 7¢
a8reyastp rendsoy o1z STOALSO3ED

SYIUOW ¢ 38T 9Y} UT SMIIATIU] gV ¢

[euond9s (L102) e
SSOI7) puruny 39 U2UONYEBY]
[IASIaRER (L661)
$S037) TprUE)) “Te 32 Surppr
[euOp2s (9102)
SSOI7)  $91¥IS PINU) Te 39 weH
ﬂNGOﬁuvm

SSOIT)  $93TIS PANU[) (L102) wrey

167



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

F00=d"L0T

= (69).1,) porad sy Supmp padnpax APULIHIUSIS st
ASEISIP 1383 UO UONEWIOFUL DGHUIDS ISE] oY) [PIA
39N3,, € 70§ PIU A1 Put (100°0 > d 94°€ - = (69).L

) £3985ms oy D) FO1J 9SLIIOUT IULIYIUSIS & PIMOYS
S8NIp JO SurpULY 1993300 ) INOJE VONLWIOJUL,, JO
Supes oy T, 1uerroduwr 1sow oy se ¢ sSnp jo Surpuey
199330 9y INOJE UONBWIOJUL,, JOJ PIdU I3 HYVYD)

*281eYdSIP
[edsoy so13e sfep ] pue

siurod own

3913 pue ¢, A303ms 303 uoneredord,, 303 paou oy a8reysip [edsoy 1913e sinoy siwoped 7 i Apnas (6002)
wubumu quUﬁNﬁm AUMM<U D.HO-«DQ jey @DBOL@ %ﬁﬂ—um WEH w.v mﬁvuwﬁ H%Dﬂu ur ﬂvv—.—m muﬁ@ﬁﬂﬂﬁ Umz\u O\l —.Nqﬁwuaﬁwﬂoq %QNEHU@ Te 19 QUMQCN.HVH
*SONSS] [BUOROWD
pue [eposoydssd uo 230w pasndoy pue Juerrodur
1591 se uonde [edrsiyd paarediad sasinu deipre))
"UONPWIOJUI [LUONOWD Put [e1osoydssd ‘vonoe
rearsdyd ‘swonr ogads-aseasi(] anoqe 13oddns pue osImu ¢ | [euORISIS (1102
uonewirojur —UUHHUMUHHH quUﬂNnm jep TUBOLW %ﬁﬂ.ﬂuw ST, 1Dd »ye »mﬁuu.ﬂmu %UDHSW muﬁuﬁmﬁm IDd ¢¢ SSOID) pueI Te 39 OZUOIy
axn[rey
1391] 21N0E
3opraoxd axed yareay 130ddng 3O UOpe[IqY
UONEWIOJUL PIIO[IL], [er3Ie OWOoIpULs
:JO PI2U UJ O3k -o8reyosip [eadsoy  Areuozod ande [euOnd3s (0202
syuoned oSreyasip [eardsoy 1013 1Ly} PoMOYs APMIS SIYT,  J91J SMITAIOIUL PAFMIONAS [Wag  (Pim syuaned 9| SSOIT)  SPUR[IUION  ‘[¢ 39 UISSIIY]
‘spreasoiye 13oddns
2JOW PIPIIU UIW I[IYA ‘$21nPad03d 9303J0q UdW UL} SPILMIJE SYPUOW 7|
130ddns [euonewsoyur oxow popasu dnois YOI oyr  pue 9 sosreuuonsonb pafrew &g HGVYD PUt [DJ
ur TOWO\ ‘SIuawleas) 94l 191je TEN 210329 WEMQCMAUQSM TQN wDH.D—U@UO.HQ %ku.ﬁw %.MNEC.HCU D\ﬁuUQMM guﬂa
[erosoydisd pue £1940597 INOQE BONEBWIOJUT PIPIAU 2J0J9( MIIAIIUT POINIONAS  UIWOM §/ [PUL Apmas #002)
sdnoi3 yoq ur syuoped yeyq) pamoys Apmis iy, £q pa1297[02 939m ITP O T, U 6Sp  [PUIPMISUO | PUB[UL]  [€ 19 UdUTENEY]
sarpmys ugsop
(s)3urpuy urepy uonodod ereq  / stuedonreg Apmg Anuno) 0UIIYIY

168



Design of an early remote coaching program

"POPI9U APSOW St SUTITOD

vonuaasrunsod pue suopesndwod vonuaaznunsod
STONEIIPAW INOCE BONLUWIOJUT paardiad syuoned
searoym ‘syuoned 03 papaau sow st L1anoe [edrsiyd
INoqe vopewIour paArRdrad sasmN Krapoe [earsdyd
sem paou Surures] A13orrd-159MOoT oY) 1SeRTOd UT
"UOPEDIPIW PUE 9FED PUNOMA TO UONLUWIOJUT SEM
sosinu derpIed pue syuaped yroq 03 SurpI0ddE Spadu
Suruzea] Lamond-dol oy 1ey) pasoys Apms siy T,

'sasnods sop[o
ueyy 193ue o3ow parrodar sasnods 1aSunogx Kra8ms
3913€ $29Mm 9 Je syuaned uey ssansip [earsojoydLisd

azow paduaradxa sasnods ey pamoys Apnis sy,

"9SBISIP

AU JO 2SIN0D 2Y) U $23UEYD Pardadxoun pue 93ed
pauued £prood ‘sworqord epuruy 03 anp furerzedun
I[°J SIUEWIOJUI [y "sFopraoxd oyed yaeay woiy 1roddns
919297 10U PIp £5Y T, 'TONENIIS 1LY} UT SUOLE 2 O3
soAfaswaY 393 A9y T, 931] AepA1oad 03 Lpiqrsuodsas
sumsse 03 pey Aoy, 130ddns pue puelszopun Ored
oyes ‘swordwds jean ‘swordwids 303 030w 03

PeY :SIOAISOIED [EWIOTUT 1eY) PIMOYs Apnis SIy T,

*28IYDSIP 18 UONPWIOJUT JUIDYINSUL PUL NIOM O)
uImaz Inoqe furelredun ‘suonedrdwod aaperadoisod
“amrqearzar ‘uzoned doars Y soNMOYIIP ‘suonEdIPowr

moqe Qurelsedun 9spIoxd /A1ande earsiyd g
$90UaFadX0 TUDIIFIP 9IS [EII3INS JO UONBSUIS

pue juswssasse ‘ured aaneradoisod oy [ewIou sem
1eUYA puE 309dXD 01 JeyM 0} PIIE[IF SILIIOM PUE
£urelrodun Jo JuUNOWwe [LRULISNS & AQ PIZIFNIOLILYD
o3om syuaned JO SPodu 1B PaMoys Apnis SIU T,

*28reysIp [edsoy

T SINOY Gp-HT UIGIA
(SN'Id) 2[¥>S spaaN Suruear
udbﬁd& Oﬂu TUHDMQEOU muﬁwﬁﬂnﬁ

DdVO
1s0d sy2am 9 axreuTOnsanb
$91EIS POOW JO SA[YOI]

axreuuonsanb
sgonsanb papuos vad()

OV F9IJE SYoIM § PUE 7

sasInu

SPIPIEd 99 pUE
(©gvo pue
IDd) syuened

2eIpIEd SO¢

sosnods pue

s1uanE] DIV

DAVOHC

IDd YuamIapun
e Juoned

JO S1OAIZOIED

[[ACERXOOnt )]

syuoned
O4dVO €6

Apms
[euondas

Nexig} ueprof

[euonoas

SSOI7D)  $IITIS PAU()

[euon29s

$S037) pueuL]

Apmas

[euwpmISuOT KemIoN

(L102)
ﬁm 19 Juﬁwoz

F661)
‘Te 32 2300\

(€002) Te
Sy COQH.HNMMD‘H

(Z100)
e Tary

169



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

-2Anoe Aqresrsdyd Aprensos

9JOM J[BY UL JoAD,] [[0FUD 10U PIp sjuaned omy jo
INO VO ‘VONEBIILYDIT JLIPILD 01 BT [IIJOTF 0/,()Q UL
30 211ds uT “130ddns TONEssId FUROWS PaFaJJO dFM
989U} JO J[eY f022EQOI 95N 03 PINUNUOD 049 ‘[Dd PNV
"28UBYD [BIOTABYI( POPIIU PUL dSLISIP FL[NISLAOIPILD
pey [os Loy 1ey parzodas o/ 7 930w SIIqey JaY)
93UBYD 01 PIIU OU SeM 239U} 18y} UONEWIOJUT UIALS oY}
woxj paaradrad 0/,8¢ pue ‘paind oxom £oyy paardsad
(94.29) sruoned 1so]y *(s11qey pooy “ranoe [esrsdyd
‘Supjows) s1019¢3 2[qeyIpow 03 paredwod dsLASIP JO

'$$9MS PUE $)IqeY pooy Krande
Tearsfyd ‘oooeqoy Surpredos
1Dd 3sod a[f1sa31] Ut sadueyd jo
JUDWISSISSL-F[3S B PUE ‘SasInu
pue suepisdyd 4q papraoxd
vopewo§ur 93 Jo uondosrad
UIAD DBIPIED O JO ISNED

o jo vonngrme sjuaned

28N 9 ST 21EF JOYSIY & paInqrIe a5om (Krparoy 0fe) NOQE UONBZIIL[NISLADS syuoned [euono9s (5102
$I010¥J YSIF O[EYIPOW-UOU LY} PIMOYS APMis SIY T, 191JE IEUTONSINY) D €L0°T $S0I7) uopamg Te 39 39 d
*SOADE[OF
JO UOISN[IXd PUE ‘VONLUDI[E AQ UOISN[IXD ‘FUIPSUNOD ~qD 239dwoo j0u prp
WOIJ VOISTIXD ‘sJorjaq yp[eay Aq uorsnpxa oe[d pue e g1 pue wersoxd o [y ‘SIOAIS0IED
own Aq TOISN[IXD :$aWoY) SUIMO[0] 9 Aq paureidxa o parojdwod rewyy syuoned Zp  [ewIojUI 7] puUE [euondas L102)
sem YD) ur vopedpnied-vou ey pamoys Apmis SIY,  YIIA SMITATIUT saImIONMs Twog  s1uaned QOV 47 $S017) SFRWUA(] e 39 UISIOPI]
'SNIEIS SURIOM JIDU) PUE SISSIUJ[T
103D 98k JPY) puE Spadu Surued] Jo suopdadzad
S1uoned uoom19q $9IUDIDJFIP TULIHIUSIS 270/ 30T,
‘spoau Surures] Juvazodwr 3sow o arom Aanoe (IN'TIDIN)
[earsdyd pue vopesrpaw ‘suonesrdwod 9red punom 3oy £301U2AUT SPIaN] SuTUTEY | syuaned [euond9s #102)
PUE 189D INOQE TONEWIOTUT 1LY} PaA0Ys Apms STy T, SIUONEJ JBIPFL)) PIYIPOIAL ogvD S¢T SS017) eIAQ [e 19 Bew()
00 2YB1n)
anque Jueazoduwr 1sea] o seA | 23eIUT Jo Aouanbaiy,
YL “(L11°0 HySea) (Burpas|q 192352 2pIs,, put (S91°0
aysom) | eaudsAp 1093390 aprs,, £q pamorios ‘(720
ySPM)  UONDILIUT [BIPFLI0AW MIU & JO UONUIAdXd,,
oU seM 2InqEIE parieyard 1sow puodas YT, (0t 0 *SOWO2INO
AYSoA) NSIF A[eIsow JO TONINpas,, NqEIE oY) J0J Juoned 1ueizodwr orenfeas 03 syuaned [euondas ‘(9102) Te
fmopd Feapd € pamoys syuaped jeyy pamoys Apmis iy, SS90 [EIIYDFEIINH dNA[euy SOV €29 $S0I7) fuewron 10 FOUDEqUIA
sarpmys ugsop
(s)3urpuy urepy uonodod ereq  / stuedonreg Apmg Anuno) 0UIIYIY

170



Design of an early remote coaching program

vopewroyur pue 330ddns 103 39783 913 JO Spasu o (§)
pue diysuoneor

juoned-1a3d o) JO saSuryd puE saSuAEYd ()

‘[0d Sumorjoy

Juounsn(pe Jo ss9203d oY1 pue JorPgsIP Yoy (7)
$Surred pue ssaur ‘yiyeay 01 yorordde paropuas e (1)
:paspdwon

SIDAISOIED JO SPaau Iy IEY} PAAOYS Ap3s Sy T,

‘(3318 Sursinu

pue [ed1pow 93 3snx) 03 Paau oy 30§ 0100=d pue
spaou [ed1sAyd pue spoau [LUOROWD ) J99W 03 PIAU
oy 303 100°0>d Guaunean 30y /sy 03 vonedonied
[euoszod sjuoned oy 703 PUL TUIWIESR PIZIENPIAIPUT
10 PaoU 93 J0F [(0°0>d ‘SOAIL[OT YA UONEIUNIIOD
Supnsud pue ‘sdnoid 1uaned IO YA 10LIVOD Ut Suq
303 Pasu oy 303 1()(°0>d GeIs SursINU pue [EAPIW I
WOIJ PIWIOJUT 9q 01 Paau 2y} 303 [0’ 0>d “@ouepms
pue 130ddns 103 paou oy 03 100"0>d) ‘SOV Jo 2dfy
O} I PIE[IIFOD ANULDHTUSTS A[EONSTIEIS DToM SPIdU
x18 1V *(¢00°0=d) vonezieardsoy jo asusmadxo sourd
pue (100°0>d) aseasip jo yuowadeurw (gno'0=d)
95UdpIsaF JO 29e[d oY YA PIIE[2IFOD JULIHTUSIS
Areonspes sea gOY 3o odA1 oy 1eyd pasoys Apnis Siy T,
*109JJ8 JANEIIU

pue f1orxue ey Superas[re 305 Juelrodwy UONBWIOFuT
STy} PaFapISU0d s1uane] 13oddns eros s1uoned
20UEYUD 0 A[qLIOU 1SOW ‘TONELUTIOFUT [E0SOYAsd

pue ‘swordwis [eorsfyd pare[ai-ysir jo yuswaSeurwr
PUE GONEIYNUIPI PIPNIIUT SPIOU UBONLWIOJUT
JuauTword Jsow o) ey panoys Apms ST,

‘IDd YuamIapun
e syuaned jo

dnoid snoo,g SIOAIGaTEY) QT

2318 ISIp
[eardsoy Je axreuTOnsonb SOV
aseasip £1017e £12U0500 I P syuoned

syuaned pazieardsot] Jo spaaN]  pazieardsoy 64

avo
SAOIAINUT PAINIONNS-TWAG  im s1uaped 41

[euon29s
$S03D)

Apmas
[euond9s
$S0317)

Apms
[euono9s
Nexig}

171

(1102)
elensny Te 32 L9710y

(5107) Te 12
Duwuuw ﬂcﬂkﬁﬁmmﬂcm

(8002)
elenIsny ‘Te 39 P1 g



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

‘puryaq Aem

Suo[ e o3mb po33e[ sopraoid uvonewioyur uE sE JO) A3
JO 9[0F YT, "PAILUIPIO0D 393329 2q P[NOJ S12p1a0Id-o3ed
2018 [BUOIss9J03d SNOTIEA oY1 Aq UAIS UONLWIOJUT

9], "UONPWIOJUT UM JULAIDI ‘UIAIS 9 PUE ‘INOqe SIOAISIED /7 (s002) T8
PAWIOJUL 9q O} PUE U} UIYIIM UONPWIOJUI 9AI993 01 28Feydsip [eardsoy 101je sypuow puUE S10AIAINS Apras 19 uuBWINE Y|
30301d s30A1893d pue syuaned ey pamoys Apnis sy, 21 pue ¢ 1e Loains suoydoapay, NOMNS ¢¢  [BUIPMISUOTT  SPUBEIIYIAIN -STOIYITA\

‘ssuounurodde dn-mofog res[d ampayds 01 pue
$90IN0SAF PIsEq-LUNUWOd 0} STORIIVUOD NEIIE O}
djoy papoau os[e s1udNEJ “TONLWIOTUT YI[EaY 218I5o1U] 21€d JO Aymunuod 230[dxa :
01 A0Y UO UONELWIOJUI PUE UONINASUT 91enbape 01 ) Joe s9om g-9 s1uaned [euondas L102)
Suraredar 10U oM syuaned 1ey) pamoys Apmis Siy T, s smoraznut pdop up  sywened 1D 7z $S017) KemzoN ICREREN TN
‘Furesunod
S[£1S91 pPUE TONEINPD PaFNUad JudNEd PIZIEenpIAIpUT
Surpraoxd pue onSofeIp 9ANI93J0 UL SUNLIIDL] SPIdU (sas180[o1prEd
Surures] ;o Supmided ‘syuoned i sdiysuoneor pue
[euosiodioiur ysqeIss 01 9[qe Surq SIPN[IUT SIY T, systdesoporsfyd
:s3opraoxd a1ed yaeay Aq pauyop ‘sasInu)
107220P3 POOS € SUIDQ J0J PIPI S[[IYS PUL IFPI[MOTS] "UORESUIPUOD 1X9) DPBLIASAS szopraoxd 2SISJARER KemzoN (9102) e 3@
:pamoys Apris ST, A POZATEUE SMITATNUT 278D LAY (] SSOJ)  PUE PUR[PI]  INIOPSIBABAG
109dsor pue Lrenbs ym voszod
S[0UA E e pajeant Suraq axe Loy 1093 syuaned oy ey
0s quoned [ENPIAIPUT o) RIM SUND2UTOD 18 POOS pue
9[qeaSpa[mouy aq 03 303edINPa oY1 Surardrd siuaned
o wo Juopuadop sem Isnn Surp(mg aSensue e[ ur
uopenyys [euosiad IOyl 03 UOREBWIOJUT [2I0U23 SIE[SUET
PUE 1X21T0d puUE Spasu s1uaned 01 tonesnpa oyl
SOZIeNPIAIPUT OYM PUE AYIroMIsn S| 993 £33 0yMm U0 ‘UONESUIPUOD [euondas AemroN (S102) TE 3
SE J01E2nPa PoOS © Mes syuaned 1ey) pamoys Apmis SIUT,  IX9) dNPWAISAS (I SM[AINU]  syuoned (D L] SSOI)  PUE PUB[I]  JNIOPSIBABAG
sarpmys ugsop
(s)3urpuy urepy uonodod ereq  / stuedonreg Apmg Anuno) 0UIIYIY

172



Design of an early remote coaching program

(zd) Suounv (iaa st ‘sugy Suswousy JoN sajpuvy 07 JJqu 14v2q (i 51 710G 4.
(#d).prq Caoa sy puif [ yovq Turyoo) ‘op jou pprnos puv pnos [ oga 1noqo uoyvutiofur (ip s 2avs jou pip (.
(#d) MGaazgw poastyd op fi Apoq Kaue 2anlisz | Ji puv Grazgrw oastqd (uw op uvs [ Ji aouzy 4uop |,

(Sc) 2aont o7 qpquun puv suaqaulians aqov aasnu ‘paq prap v 3y Ganod agf 1o jvs [ Y40l 0f UPTIq SUIV]S
aq7 jupun “uorpafur jpipavsolue (u 4o uvqy 4agpaq Jjaf T I5a1f 157 Spaffa apis puv uoypapau jnoqy uoyvuLLofins passiu |,

(6d) Staffo apis Jo spop prg T Syed asoqy axyvy o7 aavq T lqa aony of o1 prnod .

(01d) Joj0doazon Jo 1affa apis v sva g2 ou prog (aqy spavauayfy s pauvxa (g
gt w00 (uaTianla 2Gy 07 Yovq puaat T 05 ‘paxyoruvd [ 1waq v paddrys 1vaq (i oy 592 (i o anssaid pazoat v 77/ T,

(01Ld) . 24nsasuz out apvue suqy

£ranoe rearsAyg

TOoRedIpalt §199139 9pIS

98xeyosip errdsoy

paws aq [jv s1pqy ‘w0 0F pjis T pros uagy pup woypIpant i 45 ajoqa v i aavs upiisiyd aqy azivqasip joidsoq 157 UONEJIPIJAl  UOTEULIOJUI JO [OeT]
(91d) 12050 auvs aqy aq Jpu SurgoN].
(Z1d) 1uaas (au sagfo paguvqs svq afy uo yoopmno aoqa (. vorssardacy
swarqoxd
(Z1d) Syora0 2muvd Cuvue 2avg |, Lorxuy [esr3o[oyoAs g
(S) (ont suagqsef 10q T “Guzgs Cioas Jaa) T ‘puno.v Susypvar 40 “Ganos 2q1 o TuLyes wy [ uaqat pug,,
SuOnEsU9s
(£ 1d) (204 1avaq (o dopiom T, ATIpoq 3o 39,1
(0Ld) G1v24q o 1405 aut022q 07 snorxuv (vas w, [ Guqilip op Juop [ waq v sqiys 1vaq e J].
(91d) gt op o7 aavp Juop T, 2oue[SiazodAL]
ured
(1 1) (omiw uwd gy jaaf o7 juva uop |, 150y / ured punopy
s[eusrs
($1d) Gommb os pasy 195 T, angne] Apoq Surssansiq
sajond sarodareoqng sarr03a1e)

"SNOLLVLONO "€ XIANAJddV VIAAWLLTAW

173



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

(8) a110q qonau 05 g1 25yvae ot pvgunos upuing auos jsuf pwlfv spac T fi puv sutop sat [ aoq o ysv
07 e 07 ULV DY AU0 OU SDAL AU [ PV TuLsanut aqy v (075 (i Tuzinp auoliv aas jou pip puv paq v uz auopw ifay sva I,

(1) ouolians 4of susy aavq jou pap (oqy (5uq os sva ouolioary,

(Sid) om o1 wsysy you pip £aqy nq any 5oy v 4of jrat paaf Jupip .

(Zd) e14vaq aq7 110qv aqv1IqLY24 0F 24041 ST IVG A
(01d) ouvpyIqas wwipavs 4of Suzgwa ajuqu 5oy apnb se syaoat 4no,].

(Z1d) 5oy 007 52D puv FTavqosip uaaajaq aniy gz g [
w ¥l mu (07 J0U dut plog 43410 247 Uaq 11q im%w m\s@, pjnos T aut pjoy t%.&&& 242 Gvag (),

(#1d) Aoypuasnd v 157 pinoa T wouzy jou pip |,

(6d) 2o qonue op ups [ qonos agy uo puv paq uz Sulss gl w, | Sy x1s of Surgptuy op jou pip |,
(91d) omen 241 17 pag vz aq 42qpoa |,

(S) Stqr moq yusgy [ Yo Tuzgoof 1ou i, Ji Ciapiv ogy urquat 3fags uvs guajs v 1oy i pjoy auwosuos,
(L) Jridsoq aqy 1fa) T ad0faq ravay K o7 pauaddeq poy 1pqa jnoqy uvirstyd Gu of Suryypy passiu Gpvad |

(01d) cnoanfur
JopavI0iin dagpou affirs g uoat T sips oq 4| yomnb os &g passvd 11 puv jopdsoq aqp i Surquiw o jag 4 upip g T
(8d) (mouzy 4 uop

78 1o€ aavay nol uagar puv uo Fut0F §1vqac aousy 4.uop 1ol Jpjdsoq aqy U] “Yovyy 1vay v U Gur jjpus v 10u 17

(Zd) ¢15va 12 237 07 uvant 12 s20p G 4.

readsopy
2oudFadxd 2ARESIN]

UoREN[IqeYdT
JBIPIED JO 2DUBAIY

TONEINETSE
JBIPIED [RUN OWIT,

sopraoxd oxed
[I[ES}] UOREUNUWIWOD
TEIPUN)

fyanoeuy

2INPIdOI]

JU2AD JRIPIE))

wId)SAS d3edYI[ed

91k1s Surdoo aarsseg

UONBWIOJUT
(1) vq1 2m sjpa7 a0 agy suqy out sjjag 4apuaosd a4vs qyvag au(). 1U2ISISUODUT
(Zd) Sojeee 4of Surzypoat 40 sawps Suryyoa (q fasiae aanlinz 1 uop T 1vqy uwsp juapifuos aq juva |,
(11 d).o402 Cat aanap T vy jsiivgs agy o T uvs op j0uuvs pup upy [ 1oq 10qv uoyvuiiofur ojquits auios juva Jsnl |,
sajon) soprodareoqng sarr03are))

174



Design of an early remote coaching program

(§d) Sorar045 (u op
07412 2qy o pragsur 31q ag7 2Yv] 0 qU 2 Jjidl | SPADALALD 107 pUY 4oyPIIGGaL Iipv) 104 J1fatiaq [t T g7 adoq T

(91d)

1G24 Jaaf Jou prioa 72 jnq ‘G 0p Uy [ uapifios Jnoqy S “UDPIT JHOGIA TUISIIXD Pavis [ Ji snowxup 1aaf pjuodt |,

(S) (auopw Tursimiaxa javjs uvs T spavauialfv (g7 o5 22uapifuos uws oy uoyviiqugal wwpivs u1 3vdunird of v |,

(/d) poutarfuor-a. aavq of o pnoa [ SsuLgy uiwgaa”),

(Zd) (Tuoda sz Suzggon 1o jjag puv DI uv 3yvud of aukag aq1 Jjv 104 07 JXau 20208 3 pIrodt 24347 Ji Jvadd aq pruod 1]
(L) Xvpad 07 out sjjap pup Furyoos pup sauaodd aqy Jjv saop puvqsng (.

(01d) . wawop 125 o1 2t sjjag puv (dsup soutonq puvqsng (e Spurwyducos 193 [ puv qona 007 op T J.

(L1d) oy aqs 1o o prfoava oq o1 0q fpor Gy .,
(LI ) Ui op guop T Saui22043 gy j0 op uaupjegs G,
(zd) Juvrodur o s spsiqvaaqrorstyd siauozzpovad asinu Isi50]01pavI 490102400 TUSHAT

(#d) 1030 qipadq Jo 110gs ou sayvi sigp Jnogp Suryu ] papadxa soa
DG pup 0F 07 Papatl [ oqac 4vap SOl J 240fq $a50 007 1T “Tuodr (apadaios juaa uoypiyqrgas wipirs 0f jradafas aq T

UONEI[IqeYdF dIpIE))

JOAIGOTED [BWIIOTUL
soueiSiazodAy

sanrande Ajreq

s10A13a7Ed Funsniy,

110ddng

175



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

“SONIARDE
jo amoradar

oy Surpuedxo
A[renpess pue
sonianoe [edrsfyd
A[rep Surop noqe
JUIPYUOD FUT,]

‘ueld Juouneon
[EdTpoW FY) 01
Supaype noqe

JUDPYUOD [99,]

‘syureidwod
[eanpadozd-1sod
i Sugpeap jo
oqeded oxe Loy
el JUopyuod
[99F s1UaNE]

*£78$S920U JT SONIANDL
SANBUIAIE IENWNS PUL
son1anoe [earsfyd dn
Surppmq ur syuaned 1z0ddns
SIDAISIED [EWIOJUT

'$109779

oprs o[qrssod ym Jureap
djoy pue uerd juouneon
[ES1PAW J9U3 03 SuTAYpE
s siuaned 130ddns
SIOALGOFED [BWIOJUT

‘ured [empasord-1sod s
Surpeap ur syuaned 1xoddns
SIDAISIED [EWIOJUT

“f1anov [earsdyd
Aqrep wo yoopno
aanisod ¥ Suaepy

'$199330 (oprs) pue uerd
JUSWIEDT) TONEITPOU
JoUOW A[PANDY
'$$9203d £3040093

oY) SPIE TONEITPau
1eU) 98PIMOUNDIY

*2duanbasuod

v se syureidwod
empasord-1sod aaey
pue ampasord serpred

© pey Loy ey 1dosoy

'san1anov [edrsAyd A[rep
urzoyrad 01 sorSorens
aaneurnfe dojasp
pue sonranoe [earsiyd
dn ppnq A[enpeioy

“A3e$5900U

31 3op1aoxd a3ed yeay
® 3[NSUOD PUE $1993J9
aprs aqissod 9z1ug0o03
UONEIIPIW 03 AIYPY

‘syureidwod
aanerado-1sod g
[E9pP O3 IS Y3 $SISSO

SOMIANDE

Tearsdyd Arep wirogzod

01 1[Iqe 1213 sa0UANYUT
ampasoxd oerpred Iy
MOU] PULISIOPUN PUE
£ranoe reorsdyd jo
Ayssadou 9y purlsIopu()

‘uerd

JUDUNEIT) [EDIPIW IO}

01 Supoype Jo £115$200U
S} PUEISIOPUN PUL
199332 aprs a[qrssod noqe
MOUY PUE TONEIIPIUT JO
UONIUNJ Y} PULISIIPU()

“fpoq 1y) $19933¢
STy AMOY PUE 13T JOY) 01
pauaddey 1eym puelsiopun)

aanpow (warstyd

v puv 35ArqIsip Jojidsoq
Aoy Gafos op g uvs puv
uvs oy sajagov jpastyd
Grop qorqat aonzy spuanv g

523
apis puv woyapal 110gy
ATPaJAOUY UIWT SUD]

“Gpaq puv sorpoq 4rqy
spaffv woypkripynsvaa

puv (T aoq 1o
ATpajaonzy U SpUARILJ

uoyUIIIUL GYPIE]? J0 JU21U07)

Aoeoyya-J1o8

DUINPUT [BID0G

SopMImMIY

STIFIS

aGpamouyy

SIUBUTULIDIOP [Ed1I03Y T,

BINSLET Y
OUBWIONIJ

XIS LVIALLNVNINYHALAJ ¥ XIANHddV VIAHIWILL TN



Design of an early remote coaching program

177

STOAIGDTED [EUWIIOJUT 01 $39J27 Os[e siuaned O[qel Siyl UT 4

‘wroperd

[esf]o ue Suisn
siuoped Surydrod
UT 20U2PHUOD SEE]

“JUDTUSSISSE SPIdU
aarsuayrdwod

© Surwrrogzad

ur o[qedes pue
JUOPYUOD S[99,]

‘papaau J131zoddns
(feuorssajord)
Sun{a9s A[PANDIIJH

30ddns
[E120s 1UBAD[2F SurZIIqow
ur uaned saypeon)

‘JUDWISSISSE

o1 Junp sFAI301Ed
[BWIOJUT 91 DA[OAUT PUE
Juoned oY) JO JUIWUOIAUD
[BID0S O[3 $SISSE A[DANDIIFF]

o8reyosip rerdsoy roiye
$samsIp [earsojoydAsd woiy
Supaygns s;uoned 170ddns
SIDAISIED [EWIOJUT

“28reydsIp [edsoy
3013 9seyd 15313 o UT
STOAIGOTED [EWIOJUT PUE
syuoned 03 syroddns
210WdI SIAIO)

‘[ENUDSSD ST SPooU
SFOAIGIED [EWIOJUT UL
syuaped Jo Juowssasse
ySnoroys pue proiq
€ JeU) SOSPIMOUDY

'S[eusts Apoq
SuIssomSIp ALY PUL
ssamsIp [edrsojoyaLsd
wozy 323308 Loy

1B} 9SPI[MOUDY

'syuaned jo sdnorsqns

0} UORPWIOFUT 9}
JO[IE} 03 J[qE 2Ty

*SIOAIGITED

[ew3o0jur pue s1uoned
JO SPo2U §SIsSE O}
SIS JUDWUISSISSE SIS
"S[euSIs

£poq sso[wirey pue
[rywrey ysm3unsip
01 9[qe 27E puE
$samsTp [ears0[oyaAsd
INOQE NETUNUIOD
A[2An29330 01

9qe Surg

‘siuaned

pue syuoned oerpred jo
SPa2U 1NOqE 25PI[AMOUY
2A1sUYRIdWOod AL
'sdnordqns

SNOTIEA UT SIOAIGOIED
[rewzojur pue syuoned jo
swoyqod [earsojoydssd
pue [earsdyd vowwos
mnoqe UW@UTK/OCJ OAYH

'speusis Apoq sso[wirey pue
[NJWIEY UIMID] 2DUIIIIIIP
oy SurpuelsIopun pue
£poq 1913 UO SSIMSIP
Teatdojoya4sd jo 3oedwr oy
INOqE 23PI[MOUY SUTABE]

$40a150402

Jvtiofur dzagy puv sjuand.
Iw1pAv) 07 140ddns puv
uopHLIOfUt PaLo]iv] 2atT
Ssdaprao.d aivs qivapy

20uvqIsp

Jv1eds0q 4a1fv Yoo 7sasf aqy
Uz Spat SA2a150409 J0HLL0fi7
puv spuanpd ssasso
suapraod auvs gy

avo fo
saouanbasuos jp1osoqilsqd

a7 et jpap uvy SpUYJ



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

*$79PrA0Fd o7ED I[EIY YIIA SIIEN[EAD PUE SISIIIIXD
wroyzad 9ansadsiod 11ys 01 sdip oopra sorpnis 1uaNE(
‘soprepunoq a1dsap sanriqissod Sumors oy

JOAODSIP PUE J[9SI9Y JO -WIY IFUD[[BYD O) SUIL[ JUINE]
*(L1apoe

earsfqd pue ssomsip [earsojoydssd ‘swapqord yresy)
aandadszod 1U93yJIp © WO UOREMIS JPY) 18 SUROO[
ur paydeod 3uraq st 1uoped oyl UOREIMSUOD FumM(]

Uaprao.d auvs qivaq v G yusuo”)

"TONEINSTOD IX2U o) Jurmp opraoxd
2TED LAY oY) M PaIen[EAd ST SAIDOIPIA JO 1TUIUOD
9T, 'S[euSIs Apoq pue ssansip [earsojoydisd i Sureop
“aranoe rearsdyd dn Suippng ‘5100330 opis Ym Jureop
pue ue[d 1usunean [edrpaw 01 Supaype ‘ured fermpasord
-sod s Sureap 1noqe sdip oapra Apmis syuoneg

o8reyosip [evdsoy 1093 aseyd 1831y o 10§
S[LOS 2191000 NE[NWIO} sFOpaoid YI[Eay pue SIUINE]

.&wx&.ﬁ&&& 24D) GIJD2G U Gyl J]isuo”)

"UONEINSUOD IXaU oy} Supmp Jopraoxd ored yieay
o I paten(eAd ST SAIDOIPIA JO JUNTOD YT, *SSITISIP
[eaisojoyadsd  pue  sopmpor easfyd  {(HgvO/10d)
sompasord ‘oseastp £r013e £3RU0I0D ‘Osn wonEdIPoW
JNOqE  UOREWIOJUI  JUISISUOd U sdip  09pIp
*pazIenprarpur pue sdnorgqns 30 pasofred ST UONEWIOFUT
'SJOI[Pq MOU SUPNPONUI ‘SJAIAq ANESOU  JUTUIYEBIM
‘sjoroq oaprsod SULBEIN0dUD ‘SJAIPq  JO JUIWISSISSY

UapIao.d 24y Giaq v quaL jjusuo”)

SUIMITAINUT [EUONEANOTAT
amsodxo pareadoy

9duarradxa 1003

‘woneroqey ‘@andsadsiad Supjyg

'$ysel popes Suniog

‘sorers

revonows pue [earsiyd Suraorduwy
JOIABYDq JO SUOIVOW-J[O
Sururen vonnqraIedy

Sumos [eon)

UONEIOqE[H
‘KxoBewr uisn
‘TORELIIUNWIWOD AISENSID ]
“GONEZI[ENPIATPUT

Bunorrey,

‘uond9Rs oIy

'SSOMSIP [e2180[0ydAsd
3o 2ouradoody “rande [esrsiyd Aqep uo sjoopno
oapisod v Sumaey ‘ueid juouneon  uopedIpow
jouuowr  Appapoe  ‘smels  Juormd  Sundodoy

pnpy”

'S[eusdts Apoq
SSO[WIEY PUE [NJWIBY U22MIDq SUNTUTUIIISIP

pue  ssonsip  [eddojoydhsd i Supea(
“franoe rearsAyd dn Surpping A[enpeso)
"$109§J9

opIs YA Sureap put sued JuowEon [edrpow
01 Sunoype ‘ured eanpasoxdisod i Supeaq

/R

s[eudts £poq pue ssamsip earsojoyaLsd jo
uiSo ‘sanrande Arep vo aseasp £1o1re L3eU030d JO
2duanpur pue A1ande [edrsiyd Jo £155009u 6109739

9pIS pUT UOREIPIW JO UORIUY (HGVD/IDd)
sompaoord ‘osvasip Aroyre AIeu03Iod Fuipuvisiapun)

aTpajtony]

ABATTAD) [DULIOJUL PUD UL

sar3arens [eonoery

spoylawr paseq A10dyJ,

AOHLVYLS NVYOO0Ud 'S XIANHddV VIAHWILLTANW

SIUBUTULIDIOP [EO12I03Y T,



Design of an early remote coaching program

‘siuaned

jo sdnoi3qns snomeA M NEITUNWWOD 0) SUTUILY |
's309d M J913050)

S[ys  Juowssasse  Supnoeid pue Suruied] e pawre
sdoysyrom £zo1epurwr moqoy sropraoid o1ed yieoH

'syuoned derpred Surydeod pue Suproddns
moqe d3pamouy ures siopraoxd oxed I Supjew
UOISIIP Pajeys Suisn ‘spasu Surssasse oy saypeordde
[eo02EPIP 189q 9yl MOUY pue syuaned JBIPIEd JO SPIdu
130ddns pue wopewsoyur [ea1d£) moqe oSpamouy ured
pue sdoysspom £zo1epUTy MO[[0] s19prA0Id 23ed YIEIH]

“JUDWIUOIATD
PreaH? oy ul ssardord Uo $100par pur S[EOS O[qISEd)
91910000 SANEMWIOJ 1U2NEJ ‘$aoUamadxa pue sopmipie
‘sjo119q Sursueyd £q paremnwns st syuaned jo £oedoyzo-Jog

uapiaosd auvs qipag v qrac Jnsio”)

IO YOI P
10BIVOD 0IUT 1YSNoIq 23y "$UdIadxa dreys (SI9AISIILd
[ewzojur  pue) swuoned XYM pIEOq  UOISSNOSI(]

‘Teazod yaeay ysnosyy 1soddns [epos puy pue 1o
OB 01 AOY UO PIYIL0d 27 1aulied € INOYIM SIUINE]
‘syuoned Suproddns 1noqe sropraoxd

238D [I[BAY AQ POYDEOD PUE PIAJOAUT A[DANDE S| JOAISOIED
[ewrzoFuT 91 s12praoxd 2IEd ALY PIA SINSUOD Fumm(]

Uaprao.d aupy Giaq v quat usuo”)

Sunopre],

APTAPao
2onoe3d papmo)

UOISSNISI(]
SIOZIULSIO OUBAPY

Supunyy)

sosuodsar Surdoo Suruue|g
Supies [LoO)
Supouow-J[og
UONNqIIIE-9Y

2onoexd papmo)
SUIMTAINUT [EUONEADOTAT

vospredwod

[eros 103 sonunizoddo Surpraorg
130ddns [eos Surziiqoy

“JOIARYD( 2y}

woiy Aese TonuaNe SUNJIYS JO JOIALYIQ
yeindodun oy jo Surpry Sundworg

‘syuoned

30 sdnoi3qns 01 TONEWIOIUT Y} JO[IL) 03 J[qE Iy -
SIDAIGOTED [EWIOJUT PUE

syuoned JO SpPaaU $SSSE O3 SIS JUAWSSISSE Jurs() -

s

'syuaned pue
syuoned JBIPIEd JO SPaau INOqE 93paMOuY SUTARH] -
*281eydsIp [e31dsoy J913e SI9AIGOIEd
[ewsojur pue syvoped jo swoyqord [earsojoyassd
pue [edorsdyd wowwoo noqe oSpo[mouy SulABH] -
aapajoy]
suapraoad 27y qupIp]

's[eudts Apoq pue ssamsip earsojoyadsd Krapoe
Tearsdyd ‘uerd juouneon [esrpow 01 Supaype ‘ured
remposordisod g Sueop INOqe  JUIPHUO)) -

Gvarffa-3198

“IOUI0 YOI (P
soouonadxo Sumreys Aq 3aupo Yoo 1roddns siuaneg -
'speusts Apoq SurssamSIp pue ssomsIp [edrso[oyd4sd
i Jureap ‘sonrande [esrsiyd dn Suipyng ‘uerd
juounean o) Supoype ‘ured [emmpoasord-isod
Sureap ur juoned s13oddns zoArSored [ewIOUT -
aouanfur jpog

179



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

wope[d Yieapd oy Sursn s1ood Yam

S[s Suryoeod soonoerd Appanoe sopraoid ores yieol
‘uawssasse Surwroyrad ur isnn sures pue srood qm
SIS 1Uawssasse $9010erd A[pAnoe sopraord o3ed YIEaf

*(33u00 woRENIqeYRT

Serpred  ‘eardsoy  Foardored [ewrojur) 1zoddns [epos
Surures ur syuaned oyp saydL0d Jopraoid axed Yaeay Ay,
'syuaned o) Jo

JUSWUOIAUD [L[20S 9} U TORUIATNUT OY} JOF SIOVEI[IOL]
pue siomIeq sossasse A[oanoe siopraoid ored yIedf|

‘wiropre[d PEd]2 a1 Jursn pue
Suryorod a0was Inoqe 2anisod axe s1opraord o1ed yIeat|
‘BuIOLOD 910WDT 133 K[9ANDIIJIO 01 JUIWISSISSE YINOFOY)
v JO A)ISSOI0U AU} JO o3eME o3e s3opraoid ored yed|

Supios [Lon)
Supouow-Jog
2onoe3d papmo)

vospedwod
[eros 103 sonfunzoddo Surpraosg
130ddns [eos Surziqoy

amsodxo pareadoy
oouamradxo 10031
oandadsrad Sunjiyg

wirope[d yeapd

ue Juisn sjuoned SuPEOd UT 2JUIPYUOD SEE]
JUDWISSISSE SPIIU 2AISUIYRIdw0d

v Jumwroyad ur o[qeded pue IUSPYUOD  S[9I]

Grofpfos

170ddns [eos Surziqow ur 1uaned saydeon)
JUDWISSISSE U}

Supmp 1913938 [BWIOJUT I SIA[OAUT puE Juaned
oY) JO JUDWUOIAUD [BID0S JU} SISSISSE A[DANIIIYH

auamfur jvr0g

o8reyosip [eyrdsoy 1013e aseyd 1I1y oY) UT STOAISOTED
rewsoyur pue syuened 03 sizoddns o30war sI93F0)

“TERUISSD ST SPIIU
SIOAIS0IEd [pwiOul pue siuoped JO UOWSSISSE
ysnojoyy Ppue proiq T IeY)  SISPI[MOUIY

SopniIy”

sordarens reonoerq

spoyiawr paseq ArodyJ,

SIUBUTWINDP [EDTIDI0IY T,

180



MULTIMEDIA APPENDIX 6.

EHEALTH PLATFORM

Design of an early remote coaching program

SCREENSHOT OF

Demo filmpje meetwaarden

Website

Demo filmpje V-points en

foto uploaden

Website

Bekijk

Fysieke activiteiten

Webgite

Herstel na

dotterhehandeling

Medicatie en bijwerkingen

181



Part 3: Bridging the gap from hospital discharge to the start of cardiac rehabilitation

MULTIMEDIA APPENDIX 7. SCREENSHOT OF
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Design of an early remote coaching program

MULTIMEDIA APPENDIX 8. SCREENSHOT
OF PHYSICAL ACTIVITY AFTER CARDIAC
HOSPITALIZATION INTERVENTION.
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Chapter 8

General discussion



Important learning points from this thesis

The TSK-NL Heart is a reliable, valid and responsive measurement tool
and can be used to measure kinesiophobia in patients with CVD.

Patients who scote below the cut off score of 29 points on the TSK-NL
Heart, may have clinically significant kinesiophobia.

A categorical approach to define kinesiophobia is more suitable for patients
and clinicians.

Patients with high levels of kinesiophobia often have negative experiences
with the health care system and have negative beliefs about physical activity.
Although kinesiophobia seems a relatively stable construct, kinesiophobia
scores decrease during cardiac rehabilitation. Therefore, cardiac
rehabilitation is advised for patient with high levels of kinesiophobia.
Kinesiophobia at hospital discharge decreases the likelihood of CR-
initiation. Therefore, kinesiophobia needs to be identified at hospital
discharge and an early (remote) coaching program should be offered to
reduce kinesiophobia and bridge the gap between hospital discharge and
the start of CR.

Kinesiophobia at hospital discharge is negatively associated with self-
efficacy and higher education. Understandable hospital discharge
information should be offered.

Kinesiophobia at hospital discharge is associated with cardiac anxiety and
social complexity. Patients need to be offered social support during the first
weeks after hospital discharge and the informal caregiver should be actively
involved.

Kinesiophobia is not associated with objectively measured physical activity,
in the first 12 weeks after hospital discharge.

In the first phase after hospital discharge patients with CAD require
information and support concerning the following topics: CAD and
revascularization, physical activity, medication and side effects, psychological distress.
Information and support concerning these topics can be offered remotely,
directly after hospital discharge.




General discussion

GENERAL DISCUSSION

The overall aim of this thesis was to explore kinesiophobia in patients with
cardiovascular disease. First, the psychometric properties of the TSK-NL Heart,
in order to identify patients with kinesiophobia, were investigated. Second, the
course of kinesiophobia was studied with a qualitative approach, by investigating
the perspectives and needs of patients with kinesiophobia after cardiac
hospitalization. Subsequently, a quantitative approach was used to assess which
biological, psychological and social factors are associated with kinesiophobia. In
addition, the impact of kinesiophobia on CR-initiation and objectively measured
PA were investigated. Third, based on the findings of the previous studies, we
developed an intervention to target kinesiophobia in the early phase after hospital
discharge.

MAIN FINDINGS

Part 1: Measuring fear of movement in patients with cardiovascular disease
In chapter 2 we found that the TSK-NL Heart has sufficient internal consistency,
test-retest reliability and was significantly correlated to other anxiety measures
(HADS and CAQ). In addition, our principal component analysis revealed a three
factor model as most suitable, consisting of the factors: fear of injury, avoidance
of physical activity, perception of risk. This study also showed that high levels of
kinesiophobia were present at the start of CR in 45% of patients. In chapter 3
we revealed that the TSK-NL Heart has moderate external responsiveness, using
the HADS and CAQ as external validation tools and thus can be used to evaluate
CR-interventions targeting kinesiophobia. Moreover, we found that high levels
of kinesiophobia decreased from 40% before CR to 26% after CR. In addition,
31% improved at least 5 points on the TSK-NL Heart, indicating that relevant
improvements are made during CR.

Part 2: The course of kinesiophobia in patients with cardiovascular disease
Perspectives and needs of patients with high levels of kinesiophobia

The results presented in chapter 4 show that high levels of kinesiophobia, in the
early phase after acute cardiac hospitalization, are related to a “disrupted health
care process’ and ‘negative beliefs about physical activity’. On the other hand,
‘understanding the necessity of physical activity’ and “experiencing social support’
are related to lower levels of physical activity. Patients reported "receiving tailored
information and support’ from a health care professional, as most important need
after acute cardiac hospitalization. Patients emphasized the need for information
and support but also stated that the time between hospital discharge and the start
of CR was too long,
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Factors associated with kinesiophobia and the impact of kinesiophobia on initiation of cardiac
rehabilitation.

Our path-analysis (chapter 5) showed that kinesiophobia decreased the likelihood
of CR-initiation, with 8% per point increase in the TSK-NL Heart. This is an
important finding, since our previous study showed that participation in CR
significantly decreased the level of kinesiophobia (chapter 3). In addition, this
study shows that kinesiophobia is negatively associated with higher education and
self-efficacy, and positively associated with cardiac anxiety and social vulnerability.
These findings emphasize the need for attention for kinesiophobia in the eatly
phase after hospital discharge and guide the development of strategies to improve
kinesiophobia and the uptake of CR-initiation.

The longitudinal association between kinesiophobia and objectively measured physical activity
In chapter 6 we explored the longitudinal association between objectively
measured PA and kinesiophobia. No association was found between PA-intensity
and kinesiophobia in the first 12 weeks after cardiac hospitalization. After re-
examination, a new model was developed. Best model fit was found for a model
were kinesiophobia was modelled as a stable beween factor and PA-intensity as
dynamic process in time. These results indicate that, in our study, kinesiophobia
remains relatively stable in the first 12 weeks after hospital discharge and can be
seen as a trait-like concept.

Part 3: Bridging the gap between hospital discharge and the start of cardiac
rehabilitation

In Chapter 7 we used the intervention mapping approach to develop a remote
coaching program for patients with CAD in the early phase after hospital discharge.
Based on our exploratory literature study and patient interviews, we found that
after (acute) hospitalization, patients were in need of information and support
concerning the following topics: coronary artery disease and revascularization, medication
and side effects, physical activity and psychological distress. A remote coaching program
consisting of health video clips and remote coaching was developed based on
our findings. The overall aim of this remote coaching program is to improve self-
efficacy, reduce psychological distress and provide tailored information.

IMPLICATIONS FOR RESEARCH

In Chapter 2 and 3 we found that the psychometric properties of the TSK-
NL Heart were sufficient. After establishing the psychometric properties, we
found that kinesiophobia was present in 45.4% of patients at the start of cardiac
rehabilitation. Few studies assessed the prevalence of kinesiophobia in patient
with CVD since it was first described in patients with musculoskeletal disorders
(MSD). However, kinesiophobia has been studied more frequently in patients with
neurological disorders such as stroke, Parkinson’s disease and multiple sclerosis,
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Chronic Obstructive Pulmonary Disease (COPD), renal disease, and patients with
various forms of cancer (1-5). Although kinesiophobia might behave different
in other patient populations, the findings from this study will help researchers
to develop hypotheses about the characteristics and outcomes associated with
kinesiophobia in other populations. In line with other studies, we used a cut-off
score of >28 to define “high levels of kinesiophobia’ since there is no golden
standard to measure kinesiophobia (6). A large variation of scores was found
in our sample, with a substantial number of scores above the cut-off score. In
a recent study the clinically meaningful severity levels of the TSK-pain were
assessed in a sample of patients with musculoskeletal pain and divided as follows:
subelinical: 13—22; mild: 23—32; moderate: 33—42; and severe: 43—52 (7). It is unknown if
these cut-off scores can be generalized to our population. However, it is useful to
define several categories, since the presence of kinesiophobia is not dichotomous
and is therefore of better use for the clinician and the patient (8). In addition,
31% of patients showed an improvement of at least 5 points on the TSK-NL
Heart after CR, which was previously suggested to be a clinically relevant change
in patients with chronic low back pain (9, 10). This finding indicates that relevant
improvements are made during CR and is line with a recent study that shows
the potential benefit of CR on fear avoidance beliefs (a concept closely related
to kinesiophobia). During CR patients are exposed to PA which in turn helps to
alleviate negative beliefs about PA (11). Graded exposure is also used in patients
with low back pain and has been shown effective in reducing kinesiophobia (12)
(13). Our study showed that the TSK-NL Heart has sufficient responsiveness to
assess changes in kinesiophobia. Therefore, the TSK-NL Heart can be used in
future studies to assess the effect of CR-programs on kinesiophobia.

In chapter 4 we included patients 2-3 weeks after hospital discharge
and performed semi-structured interviews to assess factors associated with
kinesiophobia and to assess patient’ needs with regard to PA and participation in
CR. We used a cut off score >28 points on the TSK-NL Heart to define “high
kinesiophobic scores’. This study shows that patients attributed high levels of
kinesiophia to a “disrupted health care process’ (categories: negative experiences with the
bealth care system and inconsistent information at hospital discharge) and “negative beliefs and
attitudes concerning physical activity’ (categories: distressing body signals during physical
activity and passive coping style). Previous studies have found an association between
the ability to obtain and understand medical information (health literacy) and
anxiety, readmissions and lower social support (14). This finding might also apply
to cardiac patients with kinesiophobia and emphasizes the need for accessible and
understandable information. Similar results have been found in qualitative analysis
of patients with low back pain, where patients with kinesiophobia held the belief
that PA results in injury and that pain during PA, results in more suffering and
functional loss (15).

This study also shows that patients, who had already participated in CR, were
more positive about PA and exercise and were looking forward to starting CR.
Previous experience with CR is an important facilitator of participation in CR
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(16). Patients who already participated in CR felt supported by patients who went
through the same experience during CR. Based on the findings in this study,
an early remote intervention was developed to support patients and informal
caregivers in the early phase after hospital discharge (chapter 7).

Our path-analysis (chapter 5) showed that kinesiophobia decreases the
likelihood of CR-initiation (OR™®<'*% = 0.92 95%CI: 0.84 to 0.99). A potential
explanation is that patients with kinesiophobia have negative beliefs about PA and
have negative experiences with the health care system (chapter 4). However, as
shown in chapter 3, patients with high levels of kinesiophobia might benefit from
CR and therefore need to be adequately referred. In addition, chapter 5 shows that
kinesiophobia is negatively associated with high education (3=-0.18 95%CI:-0.34
to -0.02) and self-efficacy (8=-0.29 95%CI: -0.47 to -0.12) and positively associated
with cardiac anxiety (3=0.33 95%CI: 0.19 to 0.48) and social complexity (3=0.23
95%CI: 0.06 to 0.39). This study confirms the finding by Brunetti et al. who found
a negative correlation between kinesiophobia and educational level in patients with
CVD (17). Zelle et al. reported that the relation between kinesiophobia and PA,
in patients with renal disease, is largely mediated by self-efficacy and is therefore
important to assess (3). Similar results have been reported by Cai et al 2018, who
revealed that, after a knee arthroplasty, kinesiophobia is associated with lower
education, negative coping styles, lower self-efficacy and less social support (18).
In our study, a small but significant association was found between kinesiophobia
and social complexity. This finding is in line with our findings in chapter 4 where
we concluded that patients with low levels of kinesiophobia experienced more
social support than those with high levels of kinesiophobia. In patients with low
levels of kinesiophobia, informal caregivers often stimulated patients to do PA
and helped patients to cope with fear of movement (Quote: Last weekend 1 went
Jor a walk with my neighbor. I was a bit anxious, so we walked for a short while and that
Jelt good. She really helped me throngh). The presence of a partner has been shown
to improve adherence to CR (19). Moreover, participation of partners in CR-
programs improves PA-levels in patients. (20, 21). Future studies should evaluate
the role of social support on levels of kinesiophobia.

In chapter 5, cardiac anxiety measured with the CAQ was associated with
kinesiophobia, but only predicted CR-initiation indirectly with kinesiophobia as
mediator. An explanation for this finding is that somatic symptoms such as chest
pain or palpitations (cardiac anxiety) (22), can lead to negative beliefs about one’s
physical state (kinesiophobia), which in turn can lead to not initiating CR. In our
study, the HADS only predicted CR-initiation in univariable analyses (P<0.10).
The HADS measures generic anxiety and is therefore not suited to determine
fear of PA or likelihood of CR-initiation. Future studies, using a causal design,
can use the results of this study to investigate determinants of kinesiophobia
and the effect of kinesiophobia on CR-initiation (23). Meanwhile, patients with
kinesiophobia should be supported with early coaching programs to improve self-
efficacy, reduce psychological distress, stimulate PA and the uptake of CR.

Our comprehensive random intercept cross lagged panel model found no
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association between PA-intensity and kinesiophobia in the first 12 weeks after
hospital discharge (chapter 6). In the first 12 weeks after hospital discharge,
light and moderate PA fluctuated, while heavy PA was avoided by all patients.
Contradictory findings are reported in the literature concerning the association
between kinesiophobia and objectively measured PA. Recent studies, in patients
with low back pain and whiplash, also shows that kinesiophobia is not associated
with objectively measured PA, measured with an accelerometer (24, 25). In
addition, other studies did not find an association between kinesiophobia and
physical capacity measures such as: walking endurance, physical deconditioning
and maximal oxygen consumption (VO2max) (26-28). In contrast, Bick et al.
found that patients with high levels of kinesiophobia took fewer steps than
those without kinesiophobia 3 to 10 months after cardiac hospitalization (29).
An explanation for these different findings, might be that all cardiac patients
perform less PA in the first phase after cardiac hospitalization, thereby making
discrimination between patients with and without kinesiophobia difficult. Our
study clearly shows that all patients avoided activities with high intensity in the
first 12 weeks after hospital discharge, while light to moderate PA gradually
increased. Although we did not find an association with PA, kinesiophobia is
associated with disability, low self-efficacy (chapter 5), and self-reported PA and
is therefore important to target after cardiac hospitalization (30). Furthermore,
this study shows that kinesiophobia remains relatively stable in the first 12 weeks
after hospital discharge and therefore might be considered a trait like construct.
PA, on the other hand, is a dynamic process that develops over time. Although
kinesiophobia can be considered a trait-like construct, our previously conducted
study shows that relevant improvements in kinesiophobia are made during CR
(chapter 3). CR in the form of exposure in vivo, is recommended for patients
with kinesiophobia to alter negative beliefs about PA (11). Our previous study
(chapter 4) shows that in the eatly phase after hospital discharge, high levels of
kinesiophobia are related to negative beliefs about PA such as: “By being careful with
unnecessary movements 1 can prevent mzy heart problems from worsening’ and “If 1 tried to be
physically active/ exercise my heart problem would increase”. Unfortunately, exposure to
PA, under the guidance of an experienced physical therapist, is limited to those
that are referred to CR. Therefore, adequate referral to CR of those with high
levels of kinesiophobia is important.

In chapter 7 we developed a remote coaching program for patients with
CAD in the eatly phase after hospital discharge, using the intervention mapping
protocol (IM) (31). The IM-approach is theory based approach to intervention
development and is often used to create behavioural (digital) interventions to
reduce psychological distress, improve PA or target lifestyle factors such as the
cessation of smoking or weight gain (32-34).

In this study, patients’ needs and expectations were taken into account in the
carly phase of the design phase which contributes to the usability and utility of
this intervention (35). Results from our literature study and interviews indicated
that the interval between hospital discharge and CR was too long and that
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patients wanted to be in contact with a health care provider to receive support
and information directly after hospital discharge. It remains unclear, however, if
this remote coaching program is applicable for older adult cardiac patients with
comorbidities, as they are often reluctant to use eHealth apps (36). Despite the
technological barriers, older adults might view digital coaching as social interaction,
which is often desired by older adults. In addition, older adults might have more
time to engage in digital technologies (37). This remote coaching program helps to
bridge the gap from hospital discharge to the start of CR. Delayed participation in
CR negatively impacts physical and psychological outcomes, while early initiation
of CR positively impacts health outcomes (38-40). The findings of this study
might also be useful for other patient- populations. For instance, initiation of
pulmonary rehabilitation, in patients with COPD, within 3 months after hospital
discharge significantly lowers mortality rates at 1 year follow up (41). An carly
remote coaching program, starting directly after hospital discharge might help to
overcome logistical issues and delays in rehabilitation programs.

Future studies should focus on program refinement (IM step 4) of this remote
coaching program and assess its feasibility and effectiveness in studies with larger
sample sizes. It would be interesting to assess the effectiveness of this early remote
coaching program on symptoms of psychological distress and participation in
outpatient cardiac rehabilitation.

IMPLICATIONS FOR CLINICAL PRACTICE

Using the TSK-NL Heart at hospital discharge, helps to identify and refer patients
with high levels of kinesiophobia. Patients with kinesiophobia might benefit from
carly (remote) coaching programs to improve self-efficacy, reduce psychological
distress and improve physical activity and the uptake of CR. The Dutch guideline
for multidisciplinary cardiac rehabilitation states that ‘overcoming fear of
movement’ is one of the aims of cardiac rehabilitation (42). The validation of
the TSK-NL Heart and development of an intervention provide in the need to
objectify kinesiophobia in patients with cardiovascular disease. In addition, the
TSK-NL Heart can be used, during CR to evaluate specific strategies aimed at
targeting kinesiophobia. Chapter 2 and 3 show that the TSK-NL Heart has good
psychometric properties (reliability, construct validity, responsiveness) and can
be of added value to cardiologists, registered nurses, physiotherapists and allied
health care professionals. The cutoff point of >28 points to define “high levels
of kinesiophobia’ should not be used. The use of categories (subclinical, mild,
moderate and severe) is more suitable and allows for useful differentiation between
levels of kinesiophobia (before and after CR). Since an 8% per point increase
on the TSK-NL Heart is associated with not initiating CR, we suggest using the
TSK-NL Heart at hospital discharge to determine the presence of kinesiophobia
and likelihood of CR-initiation. The TSK is also of use to physicians, nurses
or physical therapists working with other clinical patients population including:
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patients with COPD, Parkinson’s disease, Multiple Sclerosis or Stroke or various
forms of cancer (1-5).

After cardiac hospitalization, patients with high levels of kinesiophobia, are
in need of tailored information and support provided by a health care provider.
Patients often experience a gap between hospital discharge and the start of cardiac
rehabilitation, in which they suffer from psychological distress and lack tailored
information. For instance, patients often report to have distressing body signals
after cardiac hospitalization. Insight in the origin of body signals, and learning to
discriminate between “harmful’ and “harmless’ body signals may prevent avoidance
behavior (43). We suggest providing tailored, understandable information
and social support to patients with high levels of kinesiophobia (chapter 5).
In addition, informal caregivers often perform all physical tasks as a result of
hypervigilance. Research suggests that hypervigilance in spouses, although well
intended, may undermine the patients’ functional recovery (44) (chapter 4). After
cardiac hospitalization, patients and informal caregivers could potentially benefit
from an eatly remote coaching program aimed at reducing psychological distress
and improving self-efficacy and physical activity (chapter 7).

IMPLICATIONS FOR EDUCATION

Currently, kinesiophobia is an important topic in the curriculum of physical
therapy education, especially in patients with musculoskeletal complaints.
However, kinesiophobia is often unrecognized in patients with CVD and other
patient groups with chronic illnesses. More attention for kinesiophobia is needed
in the curricula of health care professions to assure that students learn to
recognize and adequately treat or refer patients with high levels of kinesiophobia.
Moreover, as graduation thesis, kinesiophobia is an interesting topic which can be
studied from multiple healthcare perspectives (biological, social, psychological)
and is therefore of interest for physical therapists, occupational therapists, nurses,
physicians, social workers and other allied healthcare professionals.

From hospital discharge to the start of cardiac rehabilitation, patients come
into contact with a vatiety of health care providers (e.g. cardiologist, nurses,
physical therapists). Chapter 4 clearly shows that patients are in need of early
information and support in the period between hospital discharge and the start
of cardiac rehabilitation. Recognizing kinesiophobia and learning specific skills to
reduce psychological distress are important for a variety of professionals in the
process from hospital discharge to the start of cardiac rehabilitation. This thesis
offers specific remote strategies to deal with psychological distress (including
kinesiophobia) and can be implemented in the curricula of a variety of health
care studies.

In chapter 4, bachelor thesis students wete involved in interviewing patients
at their homes or at the CR center. Based on their findings (partly), a remote
coaching program was developed to bridge the gap between hospital discharge
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and the start of CR (chapter 7). For future studies we suggest to create more
Living Labs such as Polifysiek (at the Amsterdam University of Applied Sciences)
ot Fit for Practice (at the Heart Center of the Amsterdam UMC), where patient
care, education and research are combined (45). In a Living Lab, patients, students
and researchers with different backgrounds work together interprofessionaly, in
cocreation, to develop new innovative healthcare products.

CONCLUSION

This thesis explored the construct kinesiophobia in patients with cardiovascular
disease and shows that kinesiophobia is prevalent in a substantial proportion
of patients at hospital discharge and at the start of cardiac rehabilitation. The
following recommendations can be made:

First, the TSK-NL Heart has good psychometric properties but the cut off
values should be further evaluated. We recommend categories when using the TSK-
NL Heart. In addition, the TSK-NL Heart can be used to measure kinesiophobia
in clinical practice and in studies where interventions to target kinesiophobia are
tested. Second, patients with kinesiophobia are in need of tailored information and
social support after hospital discharge. Specific information concerning coronary
artery disease, medication and side effects, physical activity and psychological
distress should be offered in an understandable manner (such as health video
clips). In addition, social support should be provided in the eatly phase directly
after hospital discharge to reduce psychological distress, improve self-efficacy and
improve CR- initiation. Third, kinesiophobia at hospital discharge decreases the
likelihood to initiate cardiac rehabilitation. At hospital discharge, patients with
kinesiophobia should be adequately referred for cardiac rehabilitation and offered
an early remote coaching program. Fourth, gradual exposure to PA during CR
helps to alleviate symptoms of kinesiophobia by altering negative beliefs about
physical activity. Fifth, although kinesiophobia is not associated with PA in the first
weeks after hospital discharge, kinesiophobia is associated with cardiac anxiety,
self-efficacy and social complexity. Therefore, evaluation and management of
kinesiophobia is warranted. Future research should focus on determining specific
clinical severity levels of the TSK-NL Heart for cardiac patients, determining
the feasibility and effectiveness of a remote coaching program to target
psychological distress, stimulate self-efficacy and stimulate the uptake of CR, and
the development of treatment strategies for kinesiophobia during CR.
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Summary

SUMMARY

FEAR OF MOVEMENT IN PATIENTS WITH
CARDIOVASCULAR DISEASE

Chapter 1 provides an overview of the framework of this thesis. Cardiovascular
diseases (CVD?’s) represent 32% of all global deaths. Physical activity (PA) is a
cornerstone of secondary prevention of CVD and a core component of cardiac
rehabilitation (CR) as it improves functional capacity and quality of life. Only a
minority of patients with CVD (17%) perform the recommended amount of
PA (at least 150-300 min a week of moderate-intensity or 75-150 min a week of
vigorous-intensity aerobic PA), after cardiac hospitalization. An explanation for
these low PA levels, is anxiety that is often reported after cardiac hospitalization.
Especially, fear of movement (kinesiophobia) is an important barrier for patients
to achieve adequate levels of PA. Kinesiophobia is present in 20% of patients
with CVD and is associated with reduced quality of life and non-adherence to
CR, despite it’s well known benefits such as: reduced mortality, morbidity, and
unplanned hospital admissions. The overall aim of this thesis is to explore
the influence of kinesiophobia on patients with cardiovascular disease. First,
by developing a measurement tool to identify patients with kinesiophobia:
The Tampa Scale for Kinesiophobia (TSK-NL Heart) Second, the course of
kinesiophobia was investigated by exploring experiences and needs of patients
with kinesiophobia after cardiac hospitalization. In addition, by assessing factors
associated with kinesiophobia at hospital discharge, and by investigating the impact
of kinesiophobia on initiation of CR and objectively measured PA. Third, based
on the findings of the aforementioned studies, we developed an intervention to
target kinesiophobia in the early phase after hospital discharge.

In Chapter 2 we assessed the test-retest reliability, construct validity, and factor
structure of the TSK-NL Heart, in patients attending cardiac rehabilitation (CR).
In this cross-sectional cohort study, 151 patients (70,4% male) with a mean
age (SD) of 61.5 (11.6) were included. The TSK-NL Heart, Cardiac Anxiety
Questionnaire (CAQ) and the Hospital Anxiety and Depression Scale (HADS)
were administered at the start of CR. The TSK-NL Heart has good test-retest
reliability ICC = 0.82, 95%, CI 0.75-0.86) and correlates well with the CAQ
Reperman = (.61, 95%, CI 0.51-0.71) and HADS-anxiety (R**™ =0.60, 95%, CL:
0.48-0.70). Our exploratory factor analysis revealed that a 3-factor structure is
most suitable for the TSK-NL Heart, consisting of the subscales: fear of injury,
avoidance of physical activity, and perception of risk. In addition, high levels of
kinesiophobia (TSK-NL Heart >28) were found in 45.4% of patients at the start
of CR. In conclusion, chapter 2 shows that the psychometric properties of the
TSK-NL Heart are sufficient and that kinesiophobia is prevalent in a substantial
proportion of patients at the start of CR.
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In Chapter 3, we determined the responsiveness of the TSK-NL Heart at the
start of CR and at 3 months follow-up. In addition, we assessed changes in
kinesiophobia during CR. In this longitudinal study, we measured kinesiophobia
with the TSK-NL Heart in 109 cardiac patients (76.1% male) with a mean age
(SD) of 61.1 (11.6). Internal and external responsiveness were determined using
the effect size of change scores. For this step, the CAQ and the HADS were filled
out as external measures in a subsample of 58 patients. The ES of the TSK-NL
Heart for the full study population was small (0.29). In line with our hypothesis,
the effect size was higher (moderate) for patients with improved CAQ (0.52) and
HADS scores (0.54). Prevalence of high kinesiophobia levels (TSK-NL Heart
>28) decreased from 40% pre-CR to 26% post-CR (p=0.004). This study shows
that the TSK-NL Heart has moderate responsiveness and can be used to measure
changes in kinesiophobia. Improvements in kinesiophobia were observed during
CR. Nevertheless, high kinesiophobia levels were still highly prevalent at 3 months
after the start of CR.

In Chapter 4 we describe factors related to kinesiophobia after acute cardiac
hospitalization. We performed semi-structured interviews with 16 patients
(median age 65, 10 males), 2-3 weeks after acute cardiac hospitalization. High levels
of kinesiophobia (TSK-NL Heart >28) were associated with: (1) “a disrupted
healthcare process’ (categories: megative experience health care system and inconsistent
information at hospital discharge) and (2) “negative beliefs and attitudes concerning
physical activity (PA)’ (categoties: body signals during PA and passive coping style). Low
levels of kinesiophobia were related to (1) “understanding the necessity of PA’
(categories: previons experience with serious illness and receiving and understanding information
and positive experience with exercise and PA) and (2) “experiencing social support’
(category: social support network). All patients formulated ‘tailored information and
support from a health care provider’ (categories: consistent information and guidance
health care provider) as most important need after hospital discharge. The findings
of chapter 4 can be used to develop an early intervention to stimulate PA and
uptake of CR.

In Chapter 5 we describe our path analysis by which we identified factors
associated with kinesiophobia at hospital discharge, and by which we investigated
the impact of kinesiophobia on initiation of CR at 3 months follow-up. In
this study, 149 patients (78.5% male) with a median (interquartile range) age
of 65 (14) were included, of which 82 (59%) were referred for CR. At hospital
discharge, kinesiophobia was positively associated with cardiac anxiety (3=0.33,
95% CI: 0.19 to 0.48) and social complexity (3=0.23, 95%CI: 0.06 to 0.39) and
negatively associated with higher education (3=-0.18, 95% CI:-0.34 to -0.02). In
those referred for CR, kinesiophobia was negatively associated with self-efficacy
(=-0.29, 95% CI: -0.47 to -0.12) and positively associated with cardiac anxiety
(=0.43, 95% CI: 0.24 to 0.62). Kinesiophobia decreased the probability of CR-
initiation (ORRMneeti=2points = (.92 95%CI: 0.84 to 0.99). In patients hospitalised
for cardiovascular disease, we found that kinesiophobia is associated with cardiac
anxiety, social complexity, educational level, and self-efficacy. Kinesiophobia
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decreased the likelihood of CR-initiation with 8% per point on the TSK. Adequate
referral of patients with high levels of kinesiophobia to CR is warranted.

In Chapter 6 we present the longitudinal association between kinesiophobia
and objectively measured PA. In this study 116 cardiac patients (83.6% male)
with a median (interquartile range) age of 05.5 years (9.88) were included. PA
was objectively measured with the Personal Activity Monitor (PAM). The
PAM measures time spend per day in the following PA-intensity categories:
light, moderate, heavy. The longitudinal association between PA-intensity and
Kinesiophobia was assessed at 4 time-points (week 1: hospital discharge, 3, 6, 12
weeks) with a random intercept cross lagged panel model (RI-CLPM). This study
shows that no cross-over effects were found between objectively measured PA
and kinesiophobia on any occasion. Model fit for the original model, with cross-
ovet effects, was poor (X? = 44.646, P<0.001). In our final model, we modelled
kinesiophobia as a stable besween person factor while objectively measured PA was
modelled as autoregressive component (dynamic process). We found a good fit for
this model (X* = 27.541, P<0.12). Kinesiophobia and objectively measured PA ate
not associated in the first 12 weeks after hospital discharge. This study shows that
kinesiophobia remained relatively stable12 weeks after hospital discharge, despite
fluctuations in light to moderate PA-intensity.

In chapter 7 we present the design of a remote coaching program to bridge
the gap from hospital discharge to the start of CR. For this study we used the
intervention mapping approach. Three consecutive steps were completed in
this study: (1) identification of information and support needs in patients with
coronary artery disease (CAD), using an exploratory literature study and semi
structured interviews, (2) definition of program objectives, and (3) selection
of theory-based methods and practical intervention strategies. Our exploratory
literature study (n=38) and semi-structured interviews in patients with CAD
(n=17) identified that, after hospital discharge, patients with CAD report a need
for tailored information and support about (1) CAD itself and revascularization,
(2) medication and side effects, (3) physical activity, and (4) psychological distress.
Based on the preceding steps, we defined the following program objectives for
patients: gaining knowledge on how CAD and revascularization affect their
bodies and health, gaining knowledge about medication and side effects, knowing
which daily physical activities they can and can’t do safely after hospital discharge
and being physically active, knowing the psychosocial consequences of CAD
and knowing how to discriminate between harmful and harmless body signals.
Based on the preceding steps, a remote coaching program was developed with the
theory of health behavior change as a theoretical framework, and with behavioral
counseling and video modeling as practical strategies for the program. The overall
objective of this program is to reduce psychological distress, improve self-efficacy
and stimulate the uptake of CR.

Chapter 8 presents a general discussion on the main findings of this study
and presents implications for research, clinical practice, and education. This thesis
shows that kinesiophobia is prevalent in a substantial proportion of patients at
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hospital discharge and at the start of cardiac rehabilitation. Based on the findings
in this thesis, the following recommendations can be made. First, the TSK-NL
Heart is a suitable measurement tool to identify patients with kinesiophobia. We
recommend the use of categories (subclinical, mild, moderate and severe) when
applying the TSK-NL Heart, since kinesiophobia is not a dichotomous construct.
In addition, the TSK-NL Heart can be used to measure kinesiophobia in clinical
settings and in future studies where interventions targeting kinesiophobia are
tested. Second, patients with kinesiophobia are in need of tailored information
and social support after cardiac hospitalization. Specific information concerning
cardiovascular disease, medication and side effects, starting physical activity and
dealing with psychological distress should be offered in an understandable manner
(e.g. by using health video clips). In addition, social support should be provided
directly after hospital discharge to reduce psychological distress and improve self-
efficacy. Third, kinesiophobia at hospital discharge decreases the likelihood to
initiate cardiac rehabilitation, therefore adequate referral to cardiac rehabilitation is
necessary. Moreover, these patients should be offered a remote coaching program
that facilitates tailored information and being in with contact a health care
provider, from the privacy of their own home. Fourth, although kinesiophobia
is not associated with PA in the first weeks after hospital discharge, our study
shows that kinesiophobia is associated with cardiac anxiety, reduced self-efficacy
and social complexity. Therefore, evaluation and management of kinesiophobia
is warranted during hospital discharge and cardiac rehabilitation. Future research
should focus on 1) determining specific clinical severity levels of the TSK-NL
Heart for cardiac patients, 2) determining the feasibility and effectiveness of a
remote coaching program to target psychological distress, stimulate self-efficacy
and stimulate the uptake of CR, and 3) the development of treatment strategies
for kinesiophobia during CR.
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Samenvatting

SAMENVATTING

KINESIOFOBIE BIJ PATIENTEN MET HART- EN
VAATZIEKTEN

In Hoofdstuk 1 wordt het kader van dit proefschrift geschetst. Hart- en
vaatziekten veroorzaken 32% van alle sterfte wereldwijd. Fysicke activiteit speelt
een belangrijke rol in de secundaire preventie van hart en vaatziekten, en is een
kerncomponent van hartrevalidatie. Het doen van fysicke activiteit verbetert het
fysiek functioneren en de kwaliteit van leven. Slechts een minderheid van patiénten
met hart- en vaatziekten (17%) voldoet aan de voorgeschreven hoeveelheid
fysicke activiteiten na een hart-gerelateerde ziekenhuisopname (ten minste 150-
300 minuten per week fysicke activiteiten met een matige intensiteit of 75-150
minuten per week fysieke activiteiten met zware intensiteit). Een verklaring
voor deze lage mate van fysieke activiteit is angst voor bewegen (kinesiofobie),
een fenomeen dat vaak wordt gerapporteerd na een hartincident. Kinesiofobie
komt voor bij 20% van alle hartpatiénten en hangt samen met een verminderde
kwaliteit van leven en een verminderde deelname aan hartrevalidatie, ondanks de
gunstige effecten van hartrevalidatie zoals: verminderde mortaliteit, morbiditeit
en ongeplande zickenhuisopnames. Het doel van dit proefschrift is om de
invloed van kinesiofobie op patiénten met hart- en vaatziekten te onderzoeken.
Ten eerste, door het ontwikkelen van een meetinstrument om patiénten met
kinesiofobie te identificeren: de Tampa Schaal voor Kinesiofobie Hart (TSK-NL
Hart). Ten tweede, het in kaart brengen van het beloop van kinesiofobie door
het onderzoeken van ervaringen en behoeftes van patiénten met kinesiofobie
na een hart-gerelateerde ziekenhuisopname. Daarnaast door het bepalen van
enerzijds factoren die samenhangen met kinesiofobie tijdens ziekenhuisontslag,
en anderzijds de impact van kinesiofobie op het starten met hartrevalidatie en
op fysieke activiteit. Gebaseerd op de bevindingen uit deze hier voorgenoemde
studies is een interventie ontwikkeld die zich richt op kinesiofobie in de vroege
fase na ziekenhuisontslag.

In hoofdstuk 2 hebben we de test-hertest betrouwbaarheid, constructvaliditeit
en factorstructuur van de TSK-NL Hart onderzocht bij 151 patiénten die gestart
waren met hartrevalidatie (70,4% man en een gemiddelde (standaarddeviatie)
leeftijd van 61.5 (11.0) jaar. Bij de start van de hartrevalidatie is de TSK-NL Hart,
de Cardiale Angst Vragenlijst (CAQ) en de Hospital Anxiety and Depression
Scale (HADS) afgenomen. De TSK-NL Hart heeft een goede test-hertest
betrouwbaarheid ICC = 0.82, 95% BI: 0.75-0,86) en correleert goed met de CAQ
(Repearman = (0,61, 95% BI: 0.51-0.71) en de HADS-angst (R%<™* = (.60, 95% BI:
0.48-0.70). Onze explorerende factoranalyse laat zien dat een 3-factorstructuur
het meest geschikt is voor de TSK-NL Hart, bestaande uit de subschalen: angst
voor letsel, vermijden van fysicke activiteit, risicopetceptie. Bij de start van de
hartrevalidatie had 45.4% van de patiénten een hoge mate van kinesiofobie. Dit
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hoofdstuk laat zien dat de psychometrische eigenschappen van de TSK-NL Hart
voldoende zijn. Ook toont het dat kinesiofobie voorkomt bij een substanticel
aantal patiénten bij de start van de hartrevalidatie.

In Hoofdstuk 3 hebben we de responsiviteit van het TSK-NL Hart bepaald
op twee momenten: bij de start en 3 maanden na de start van de hartrevalidatie.
Daarnaast zijn veranderingen in kinesiofobie tijdens de hartrevalidatie gemeten.
In deze longitudinale studie werd kinesiofobie gemeten met de TSK-NL Hart bij
109 hartpatiénten (76.1% man) met een gemiddelde leeftijd (standaarddeviatie)
van 61.1 (11.6) jaar. Interne en externe responsiviteit zijn bepaald met de effect
size van de verschilscores. De ES voor de interne responsiviteit was klein (0.29).
In lijn met onze hypothese was de effect size groter (matig) bij patiénten die
verbeterden op andere angstmaten (externe responsiviteit) CAQ (0.52) en op de
HADS (0.54). De prevalentie van een hoge mate van kinesiofobie (TSK-NL Hart
>28) nam af van 40% bij de start van hartrevalidatie naar 26% na afloop (p =
0.004). Te concluderen is dat de TSK-NL Hart een matige responsiviteit heeft en
gebruikt kan worden om veranderingen in kinesiofobie te meten. Verbeteringen in
kinesiofobie werden geobserveerd gedurende deelname aan hartrevalidatie, maar
kinesiofobie kwam nog steeds veel voor 3 maanden na de start van hartrevalidatie.

In Hoofdstuk 4 beschrijven we factoren die samenhangen met kinesiofobie na
een acute cardiale ziekenhuisopname. We hebben semigestructureerde interviews
afgenomen bij 16 patiénten (mediane leeftijd 65, 10 mannen) 2 tot 3 weken na
een acute hart-gerelateerde ziekenhuisopname. Een hoge mate van kinesiofobie
(TSK-NL Hart >28) werd in verband gebracht met (1) een verstoord zorgproces
(categorieén: negatieve ervaring met de gegondheidszorg en inconsistente informatie bif
ziekenhnisontslag) en (2) negatieve overtuigingen en attitudes met betrekking tot het
uitvoeren van fysieke activiteiten (categorieén: lichaamssignalen tijdens het uitvoeren
van fysieke activiteiten en een passieve coping stijl). Lage niveaus van kinesiofobie werden
gerelateerd aan (1) het begrijpen van de noodzaak van het uitvoeren van fysicke
activiteiten (categorieén: eerdere ernstige iekte en het ontvangen en begrijpen van informatie
en positieve ervaring met training en fysieke activiteiten) en (2) het ervaren van sociale
steun (categorie: sociaal netwerk). Alle patiénten formuleerden ‘op maat gemaakte
informatie en ondersteuning van een zorgvetlener’ (categorieén: consistente informatie
en begeleiding van een gezondhbeidsprofessional) als belangrijkste behoefte na ontslag uit
het ziekenhuis. De bevindingen van hoofdstuk 4 kunnen gebruikt worden voor
het ontwikkelen van een vroegtijdige interventie gericht op het ondernemen van
fysicke activiteiten, en deelname aan hartrevalidatie.

In Hoofdstuk 5 beschrijven we een pad analyse waarmee factoren werden
geidentificeerd die samenhangen met kinesiofobie tijdens zickenhuisontslag,
en waarmee we het effect van kinesiofobie op het starten van hartrevalidatie
onderzochten, 3 maanden na zickenhuisontslag, In deze studie werden 149
patiénten (78,5% man) met een mediane (interkwartielafstand) leeftijd van 65 jaar
(14) geincludeerd. Iets meer dan de helft (59%) werd doorverwezen naar HR.
Tijdens ziekenhuisontslag was kinesiofobie gerelateerd aan cardiale angst (3=0.33
95%CI: 0.19 tot 0.48) en sociale complexiteit (3=0.23 95%CI: 0.06 tot 0.39) en hing
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Samenvatting

kinesiofobie negatief samen met een hoger opleidingsniveau (8=-0.18 95%CI:-
0.34 tot -0.02 ). In de groep die werd doorverwezen voor hartrevalidatie (N=82)
was kinesiofobie ook negatief gerelateerd met zelfeffectiviteit (8 = -0.29 95%
CI: -0.47 tot -0.12) en positief met cardiale angst (3= 0.43 95%CI: 0.24 tot 0.62).
Kinesiofobie verminderde de kans op het starten van HR (OR®*<"*5? punten =
0.92 95%CI: 0.84 tot 0.99). Samenvattend, laat hoofdstuk 5 zien dat kinesiofobie
tijdens ziekenhuisontslag positief gerelateerd is aan cardiale angst en sociale
complexiteit, en negatief gerelateerd aan opleidingsniveau en zelfeffectiviteit.
Daarnaast vermindert kinesiofobie de kans op het starten met HR.

In Hoofdstuk 6 presenteren we de longitudinale relatie tussen kinesiofobie en
objectief gemeten fysieke activiteits. In deze longitudinale cohortstudie werden
116 hartpatiénten (83.6% man) met een mediane (interkwartielafstand) leeftijd
van 05,5 jaar (9.88) geincludeerd. Fysicke activiteit werd objectief gemeten met
de Personal Activity Monitor (PAM). De PAM meet het aantal minuten fysicke
activiteiten per dagin de categorieén: licht, matig, zwaar. De longitudinale associatie
tussen FA-intensiteit en kinesiofobie werd beoordeeld op vier tijdstippen (ontslag
uit het ziekenhuis, 3, 6, 12 weken) met een random intercept cross lagged panel
model (RI-CLPM). Er werden geen cross-over-effecten gevonden tussen objectief
gemeten fysicke activiteiten en kinesiofobie. Model fit voor het oorspronkelijke
model was slecht (X* = 44.646 P<0.001). In het uiteindelijke model hebben
we kinesiofobie gemodelleerd als een stabiele #ussen persoons factor en objectief
gemeten FA als autoregressie componenten (dynamisch proces). Voor dit model
vonden we een goede model fit (X* = 27.541 P<0.12). Kinesiofobie en objectief
gemeten fysieke activiteiten zijn niet geassocieerd in de eerste 12 weken na
ziekenhuisontslag, Deze studie laat zien dat kinesiofobie stabiel blijft in de cerste
12 weken na ziekenhuisontslag ondanks fluctuaties van lichte tot matige fysicke
activiteit.

In hoofdstuk 7 presenteren we het ontwerp van een coachingprogramma op
afstand dat het doel heeft de periode tussen zickenhuisontslag en de start van de
hartrevalidatie te overbruggen. Indeze studieis deintervention mapping-benadering
gebruikt. In dit onderzoek werden drie opeenvolgende stappen doorlopen: (1)
identificatiec van informatie- en ondersteuningsbehoeften van patiénten met
coronaire hartziekten, met behulp van een verkennende literatuurstudie en
semigestructureerde interviews, (2) definitie van programmadoelstellingen, en (3)
selectie van op theorie gebaseerde methoden en praktische interventiestrategieén.
De verkennende literatuurstudie (n=38) en semigestructureerde interviews
(n=17) lieten zien dat patiénten, na ontslag uit het ziekenhuis, behoefte hebben
aan informatie en ondersteuning over (1) hart- en vaatziekten en re-vascularisatie,
(2) medicatie en bijwerkingen, (3) het uitvoeren van fysicke activiteiten, en (4)
psychologische factoren. Gebaseerd op de voorgaande stappen, zijn de volgende
programmadoeclstellingen gedefinicerd: (1) patiénten hebben kennis over hoe
hart- en vaatzickten en re-vascularisatic hun lichaam en gezondheid beinvloeden,
(2) patiénten hebben kennis over medicatie en bijwerken en zijn trouw aan hun
behandelplan, (3) patiénten weten welke dagelijkse activiteiten ze wel en niet
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veilig kunnen uitvoeren na ziekenhuisontslag en zijn fysiek actief, en (4) patiénten
kennen de psychosociale consequenties van hart- en vaatziekten en weten hoe ze
schadelijke en onschadelijke lichaamssignalen van elkaar kunnen onderscheiden.
Gebaseerd op de voorgaande stappen is een coaching programma op afstand
ontwikkeld met de theory of health behavior change als theoretisch raamwerk.
Als praktische strategieén is gekozen voor gedragstherapie en het gebruik van
videoclips. De overkoepelende doelstellingen van dit programma zijn het
verminderen van psychische stress, het verbeteren van zelfeffectiviteit en het
stimuleren van deelname aan hartrevalidatie.

In Hoofdstuk 8 wordt een discussie gepresenteerd over de bevindingen van
dit proefschrift en worden implicaties voor onderzoek, patiéntenzorg en het
onderwijs beschreven. Dit proefschrift onderzocht kinesiofobie bij patiénten met
hart- en vaatzickten en laat zien dat kinesiofobie veel voorkomt bij patiénten,
tijdens ziekenhuisontslag en bij de start van de hartrevalidatie. Op basis van
bevindingen uit dit proefschrift, kunnen aanbevelingen worden gedaan. Ten
cerste, de TSK-NL Hart is ecen geschikt meetinstrument om patiénten met
kinesiofobie te identificeren. Bij het toepassen van de TSK-NL Hart raden we
aan om categorieén te gebruiken (preklinisch, mild, matig, en ernstig), aangezien
kinesiofobie geen dichotoom construct is. De TSK-NL Hart kan gebruikt
worden in een klinische setting en in tockomstig onderzoek waar interventies,
gericht op het verminderen van kinesiofobie, worden onderzocht. Ten tweede,
patiénten met kinesiofobie hebben behoefte aan op maat gemaakte informatie en
sociale ondersteuning na ziekenhuisontslag, Specifieke informatie over hart- en
vaatziekten, medicatie en bijwerkingen, hoe fysicke activiteiten weer opgebouwd
kunnen worden en het omgaan met psychische klachten, dienen aangeboden te
worden op een begtijpelijke manier. We adviseren om patiénten te ondersteunen
in de vroege fase na ziekenhuisontslag om psychische klachten te verminderen en
zelfetfectiviteit te stimuleren. Ten derde, kinesiofobie bij zickenhuisontslag blijkt
de kans op het starten met hartrevalidatic te verminderen, daarom is adequate
doorverwijzing naar hartrevalidatie van groot belang. Daarenboven, gezien de
wachttijd tussen zieckenhuisontslag en de start van de hartrevalidatie, bevelen
we aan om patiénten een coaching-programma op afstand aan te bieden waar
zij duidelijke informatie kunnen vinden en in contact kunnen komen met een
gezondheidsprofessional. Ten vierde, uit ons onderzoek blijkt dat er geen relatie
is tussen kinesiofobie en objectief gemeten fysicke activiteit, in de eerste weken
na ziekenhuisontslag. Echter, blijkt dat kinesiofobie wel samenhangt met cardiale
angst, verminderde zelfeffectiviteit en sociale complexiteit. Om die reden is het
signaleren en behandelen van kinesiofobie belangrijk tijdens ziekenhuisontslag
en gedurende de hartrevalidatie. Toekomstig onderzoek zou gericht kunnen
worden op 1) het bepalen van de klinische ernstniveaus van de TSK-NL Hart,
2) het bepalen van de haalbaarheid en effectiviteit van een coaching programma
op afstand, gericht op het verminderen van psychische klachten, het stimuleren
van zelfeffectiviteit en het starten met hartrevalidatie, 3) het ontwikkelen van
behandelstrategieén gericht op kinesiofobie gedurende hartrevalidatie.
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DANKWOORD

Ik heb mijn promotie ervaren als een lange zeiltocht over de oceaan. Gedurende
deze barre tocht was het water soms wild maar kon ik, gelukkig, af en toe
aanmeren op een eiland waar ik nieuwe mensen leerde kennen en nieuwe kennis
en vaardigheden opdeed. Nu ligt mijn zeilboot, vol met souvenirs, weer veilig
in de haven. Terugdenkend aan de reis, blijven de ontmoetingen mij het meeste
bij. Dit waren ontmoetingen met mensen die mij uitdaagde om verder te kijken,
mij verder op weg hielpen en mij aanmoedigden om vooral door te gaan met
onderzoeken. Zonder hun steun was het niet gelukt om deze reis te voltooien.

Ten eerste wil ik alle patiénten bedanken die hebben deelgenomen aan de diverse
onderzoeken. Mede dankzij de inspanningen van deze patiénten zijn we tot nieuwe
waardevolle inzichten gekomen die hopelijk de zorg gaan verbeteren! Ook wil ik
hierbij mijn dank betuigen aan de deelnemende centra (Amsterdam UMC, locatie
AMC, Cardiovitaal Hartrevalidatie en Capri Hartrevalidatie) en in het bijzonder
Harald Jorstad, Roderik Kraaijenhagen, Nienke ter Hoeve, Iris den Uijl en Rita
van den Berg-Emons.

In 2016 kreeg ik de kans om te starten met een NWO promotietraject voor leraren.
Dit was de start van een mooi avontuur samen met mijn promotor Prof. Dr.
Wilma Scholte op Reimer en mijn copromotoren Dr. Bart Visser en Dr. Corine
Latour. Een divers en gedreven promotieteam waardoor ik kundig begeleid werd.
Wilma, vanuit jouw rol als hoogleraar Complex Care heb jij mij geinspireerd en
gemotiveerd om te starten met dit traject. Ik heb enorm veel waardering voor de
prettige manier waarop je mij begeleid hebt. Daarnaast bewonder ik de manier

waarop jij onderzoekers met diverse achtergronden aan elkaar verbindt, wat leidt
tot nieuwe waardevolle inzichten.

Bart, wat ontzettend fijn om dit traject samen met jou te hebben dootlopen! Vanaf
het begin af aan ben jij een inspirator voor mij geweest. Ik heb ontzettend veel
geleerd van jouw kritische en creatieve manier van denken. We hebben ontelbare
interessante discussies gehad en ik heb me altijd enorm gesteund gevoeld door
jou. Heel erg bedankt en ik hoop dat er nog veel mooie onderzoeksprojecten
volgen waarin we samen kunnen werken.

Corine, jouw kennis en ervaring met psychiatrie heeft mij geholpen om het
fenomeen “kinesiofobie’ beter te begtijpen en in een bredere context te plaatsen.
Ik heb jouw waardevolle input en betrokkenheid tijdens mijn promotietraject heel
erg gewaardeerd. Ontzettend bedankt en ik hoop dat we in toekomst nog eens
samenwerken.

Naast mijn promotieteam wil ik graag de leden van de promotiecommissie
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bedanken: Prof. dr. R. de Vos, Prof. dr. R.H.H. Engelbert, Prof. dr. A.W.M. Evers,
Prof. dr. C. Veenhof, Dr. M. Snaterse en Dr. J.J.L. Meesters. Het is een genoegen
om jullie als commissie te hebben.

Tijdens mijn promotietraject ben ik onderdeel geworden van het Heart
onderzoeksteam. In dit multidisciplinaire team bespreken promovendi, van
de HvA en het Amsterdam UMC, hun onderzoekactiviteiten met elkaar op
wekelijkse basis. Ik heb bijzonder veel geleerd tijdens deze bijeenkomsten en veel
waardevolle feedback gehad. Bij deze wil ik de hele groep heel hartelijk bedanken.
In het bijzonder wil ik Ron Peters bedanken. Heel erg bedankt voor jouw altijd
scherpe observaties waarmee je me aan het denken zette.

Ook wil ik zeker Harald Jorstad bedanken. Als er iemand was die mij wakker
hield tijdens mijn promotietraject dan was jij het! Vrijwel alle manuscripten die
ik aanleverde heb je voorzien van waardevolle, kritische, opmerkingen. Het heeft
zonder meer bijgedragen aan de kwaliteit van dit proefschrift. Heel veel dank
daarvoor!

Bij deze wil ook Gerben ter Riet en Kees Jan Kan bedanken. Gerben, de afgelopen
jaren hebben we intensief samengewerkt. Naast dat ik heel veel geleerd heb van
jouw methodologische en statistische kennis, heb ik ook genoten van ons contact.
Er was, naast werk, altijd ruimte om het te hebben over hobby’s en gezinsleven. Ik
hoop in de toekomst nog vaak met je samen te mogen werken!

Kees Jan, via Gerben hebben wij elkaar leren kennen en heb jij mij begeleid bij
het uitvoeren van de structural equation models, door de pandemie uitsluitend
digitaal. Net als ik, ben jij een kersverse vader en verscheen er af en toe een
kindergezichtje in beeld. © Tk heb onze samenwerking als heel prettig ervaren en
ik wil je heel erg bedanken voor jouw hulp bij het exploreren van deze complexe
modellen!

Het Living Lab Polifysick, dankzij het werken bij de poli ben ik mijn
onderzoekspopulatie beter gaan begrijpen. Het is fantastisch om deel uit te maken
van dit prachtige bevlogen team. Heel erg bedankt: Roderik, Donne, Angelique,
Ferdinand, Kitty, Martijn, Marie-Cecile, Aleida, Emanuele, Shibu, Vincent,
Roderik, Ted, Erica, Marga, Miranda, Martina en sinds kort ook Young,

Ook veel dank aan AMC-collega Ilonka Pol bij het uitvoeren van het intervention
mapping onderzoek. Ilonka, je speelt een belangrijke rol in mijn onderzoek en
staat er goed op in dit proefschrift! © Jouw expertise als klinisch fysiotherapeut
heeft ontzettend geholpen bij de interventie-ontwikkeling,

Mijn Paranimfen Michel Terbraak en Ferdinand de Haan. Beste Michel, jij bent
vanaf dag 1 mijn ‘partner in crime’. Ik kan me geen prettigere collega voorstellen
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dan jij! Ondanks jouw eigen drukke agenda maak je altijd tijd om mee te denken
over onderzoekkwesties, maar ook om het te hebben over gezin, hobby of
vakanties. Ook de congresbezoceken zullen me voor altijd bijblijven. Samen joggen
door Tivoli park in Ljubljana of biertjes drinken in Lissabon. Heerlijk! Veel succes
met de afronding van jouw promotie en ik kijk uit naar jouw verdediging!

Beste Ferdinand, we kennen elkaar al jaren via Polifysiek maar werken nu pas
intensief samen aan de ontwikkeling van het Living Lab. Het is een groot plezier
om dit project met jou te doen. Jouw creatieve uitspattingen en goede ideeén zijn
van grote waarde voor de verdere ontwikkeling van het nieuwe Living Lab. Heel
gaaf om dit samen met jou verder uit te werken!

Het team Oefentherapie, de plek waar voor mij alles is begonnen. Bij deze wil
ik het hele team bedanken voor alle steun en interesse in dit onderzoek. In het
bijzonder: Margo, Greet, Netty, Bart, Kitty, Paul, Dani¢l, Aline, Ciska, Monique,
Johanneke, Annemarie, Hanna, Daniélle.

Ingrid, je bent van onschatbare waarde geweest tijdens de uvitvoering van dit
onderzoek. Zowel met het verzamelen van data als bij het coderen en interpreteren
van data. Superleuk om samen onderzoek te doen met jou! De gezamenlijke
wandelingen naar het AMC en de interviews met patiénten zullen me altijd
bijblijven. Ik kijk uit naar jouw promotie!

Beste Jasper, bedankt voor de vormgeving van dit proefschrift, ik ben er heel blij
mee!

Mijn vrienden: Paul, Bas, Michiel, Sjoerd, Dirk, Kai, Ramon, Paris, Martijn.
Heel erg bedankt voor de gezelligheid. Ik heb nu alweer zin in het volgende
mannenweckend! Paul van Wonderen, heel erg bedankt voor de mooie foto’s in dit
proefschrift. Kai Dieho, heel erg bedankt voor de mooie filmpjes die je gemaakt
hebt voor de hartrevalidatie.

Piet, Janny, Pieter en Rachel, Anne en Martijn, Andries, Jullie vriendschap is me
zeer dierbaar. Tijdens alle belangrijke gebeurtenissen in mijn leven zijn jullie erbij.
Bedankt voor jullie interesse in mijn onderzock en ik hoop dat we snel weer eens
gezellig gaan borrelen!

Mijn Aikidovrienden: Arjan, Tomas, Stefan. Het was de afgelopen petiode erg fijn
om na een drukke onderzoeksdag te kunnen ontladen op de mat! Domo Arigato!
Arjan de Haan, bedankt voor de mooie foto’s in dit proefschrift!

The Takemusu Aikido Europe group: Lewis, Brendon, Lars, Torben, Andrea.
Looking forward to seeing you on the mat!

Mijn schoonfamilie, Hillie, Frank, Laurens, Wilco, Moira, Olivia en Lily. Superfijn
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dat jullie er zijn, ik heb het zeer getroffen met jullie als schoonfamilie!

Lieve Anja, Edward, Eefje, Marina, Roos, Jules, Jan en Henneke, Heel fijn dat jullie
er zijn! Leuk om deze mijlpaal samen met jullie te vieren!

Lieve Helga, Waldo en Juliette, het is niet zeker of jullie erbij zijn tijdens de
verdediging. Ik kan niet wachten om mijn nieuwe nichtje of neefje te ontmoeten.©@

Lieve Mama, zonder jouw onvoorwaardelijke liefde en steun was dit nooit gelukt.
Heel erg bedankt voor alles. Dit proefschrift draag ik op aan jou.

Lieve Lucy, wat zijn de afgelopen jaren voorbij gevlogen. 1k weet nog dat we mijn
NWO praatje oefenden in ons kleine stadappartementje in de Gierstraat. Kijk
eens waar we nu staan! Tijdens mijn promotie werd Mads geboren. Het was af en
toe hectisch maar door de pandemie hadden we gelukkig ook veel tijd voor elkaar.
Ik heb echt superveel zin in onze verre reis komende zomer! Ik hou van jullie.
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Paul Keessen was born on the 4th of February
1983 in Hilversum, the Nethetlands. Paul studied
Cesar Kinetics Therapy at the Utrecht University
of Applied Sciences. During his senior internship
he worked at the Heideheuvel Pulmonary
Rehabilitation Center and remained working there
after his studies were completed. In 2013, he started
working as lecturer/researcher the Amsterdam
University of Applied Sciences. Additionally, he
completed his master Hvidence Based Practice
in Health Care (Clinical Epidemiology) at the
Amsterdam University Medical Center/University
of Amsterdam. In 2017, he started his doctorate
with a focus on fear of movement in patients
with cardiovascular disease, under the supervision of Prof. dr. W.J.M. Scholte op
Reimer. Paul is very grateful for the enormous support from his supervisors in
finishing his doctorate.

Currently, Paul is a lecturer at the Amsterdam University of Applied Sciences
and works as project manager of the Living Lab in the Faculty of Health.

Besides his activities at the Amsterdam University of Applied Sciences, Paul
holds a 5th degree black belt (5th Dan) in Aikido and is a NOC-NSF recognized
Aikido teacher who currently teaches in Weesp and Haarlem.

In his spare time, Paul likes to travel with his family. He loves snowboarding
and hiking. Paul lives in Haatlem with Lucy and their son Mads (2020).
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