e
N

N/

&

The Added Value of Telehomecare for Heart Patients,

Healthcare Professionals, and Healthcare Organizations

Student name:
University:
Institution:

Date:

U

Jessica van der Zweth
Utrecht University
Nictiz

28-07-2017

Universiteit Utrecht

Student number:
Main supervisor:

Second examiner:

External supervisor:

5675383
Dr. Marjan Askari
Dr. Matthieu Brinkhuis

Dr. Britt van Lettow



Table of Contents

List of Figures and Tables .........cocieeiiiiiiiiiieiei ettt ettt ettt ettt et s 4
LSt OF ADDIEVIALIONS ....cutiiiieiiieite ettt ettt ettt et et e e et e e et e s atesatesatesaeeeateeseesntesneesaeesaeesaeesneennes 6
GLOSSATY ..veeietiieiiie ettt ettt e et e et e e bt e ebeeesteeebbeessbeeassaeassaaasseeassaeessaeassseansseesseessseeasseeanseeanseeesseesseanes 7
N 01513 T SRS 8

2. RESCATCH PLAN. ...ttt sttt st ettt 9
2.1. Problem StAtEMENT ........cccierieiieiiieiieriterie ettt ettt ete e et e bt e e enteeteeteebeenbeenseenseenseenneens 9
2.2.ReSearch QUESTIONS ......cccuiiiiiiiiiiiieiieectie et e et et e et e e eae e e st e e s abeeeebeeenbesessaeetseesseessseesnsesenses 10

2.3. Research MethOds .......cooioiuiiiiiiiiee ettt ettt 10

2.4. Thesis DEIIVEIabIes .........coceiiiiieieiiiie ettt st 11

TR 57 Tod (<2 (01114 U« OO URRR 12
3.1, BUIAEn OF DISCASE ...ecvveeviieiiieiiieiieiiesiteste et et et et et ete e bt e bt et e enseeteeseenbeenseenseenseenseensenns 13

3.2. Self-Management and Self-Care ............ccceviiiiiiiiiienieeete et 13

3.3, TEIChOMECATE. ......eoeieeiiiieitie ettt ettt 14

3.4. Added Value of TelehOMECATE .........ceoveiuiruieieierieeeese et 15

4. Devices in Telehomecare used by Cardiovascular Diseases: A Literature Review .........c..ccccoveeueenee. 16
4.1, INEOAUCTION .uviiieiiiieiieitie ettt ettt e et e st e s ttesatesatesabeenteeneeeaseenseensesnseensesnseensennseans 16

4.2, METROAS .ttt h et b e b e bbbt e bt e bt e bt e bt e b e e bt eaean 17

I TR T 1 TSP 18

4.4 DISCUSSION ....eeeueetitieiieeieettenteteete et e e e et eseeate e e eseesee s e eteeseemtanseeseeseeneeaseeneansenseeseeneensesseeneansans 22

5. The Added Value of Telehomecare for Cardiovascular Diseases: A Literature Review ................ 25

S L. INETOAUCTION ...ttt ettt ettt et et et e et e eateebe e beenteenteensesnneeas 25

5.2 MEROMAS ...ttt sttt st h e sttt e et eae 26

5.3 RESUIES -ttt ettt ettt bttt eteene et e teeaeeneennens 28

6. The Added Value of Telehomecare for Cardiovascular Diseases: A Quantitative Analysis .......... 33

6. L. INITOAUCTION ...ttt ettt et b e s ettt s ae et e st e bt et et e sbeeneeneas 33

6.2, METROAS ... ettt et sttt ettt e te et et enteeteenaeeas 33

6.3, RESUILS ..ottt st b e b e sb e bt e s bt e s ae e at e sbe e bt e saeesaee et eas 34



6.4. Discussion Of the LIterature STUAIES ..ottt eeeeeeeeeeeeeeeeeeeeaeeeeas 44

7. The Added Value of Telehomecare for Cardiovascular Diseases From the Professionals

Perspective: A QUalitative StUAY ....ccvicviieiiiiieiiciccie ettt s b e tr e s restaesabeseneens 48

7.1 TEEOAUCLION ...ttt ettt ettt be et et b e eat et e st e sbe et e beebeeaeenee 48

7.2, METROMS ..ottt ettt ettt et et ettt et e et e e be e beebeenseenseenteenneen 49

7.3 RESUILS .ottt ettt ettt h e bt e bt e s h e e she e s ateeae e ateeheesatesaeeeaeeeneeenes 53

T4 DISCUSSION ...eutientietieteete et et et et e e bt et e e bt et e e bt e bt e beenbeebe e bt enbeeneeenteenbeenbeenbeemseenseenteenseans 62

B DIISCUSSION ..ttt ettt ettt ettt et h e sb e b e b e e s bt e sb e e s bt e sb e e s bt e sbeesbeesbeesbtesbtesbeenbeesbeesbeesaeesaeenas 67
RETETEIICES ...ttt h e et b e e bt ettt b e et et e s bt eat et e ab e e bt et e naeebeeneenees 71
ADPETIAICES ...ttt ettt ettt h et b bt e a et b e bt ettt e h e e et e bbbt eat bt eb e ea b et e bt eat et e nbeebeentens 84



List of Figures and Tables

List of Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18

Figure 19

Product Breakdown Structure

Prisma 2009 Flow Diagram - SLR on Telehomecare Devices

Prisma 2009 Flow Diagram - SLR on Added Value of Telehomecare
Prisma 2009 Flow Diagram - Meta-Analysis on Added Value of

Telehomecare

Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:
Meta-Analysis:

Meta-Analysis:

CHF - All-Cause Hospitalization
CHF - Cardiac Hospitalization
CHF - CHF Hospitalization
CHF- All-Cause Re-admission
CHF - CHF Re-admission

CAD - All-Cause Re-admission
CHF - All-Cause Mortality

CHF - Cardiac Mortality

CHF - All-Cause Length of Stay
CHF - CHF Length of Stay

CHF - SCHFI: Self-Management
CHF - SCHFI: Self-Maintenance
CHEF - SCHFI: Self-Confidence
CHF - Heart Rate

CHEF - Intake of Beta Blockers

11

19

28

35

37

38

38

39

39

40

40

41

41

41

4

4

43

43

44



List of Tables

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10

Table 11

Study Characteristics of the Included Studies: SLR on Telehomecare
Devices

Information on the Devices Used with Telehomecare

Study Characteristics of the Studies Included in the SLR

Added Value of Telehomecare

Study Characteristics of the Included Studies in the Meta-Analysis
Interviewee Characteristics

The Influence of Demographic Characteristics on Telehomecare

The Effects of Telehomecare Experienced by Patients

The Effects of Telehomecare Experienced by Healthcare Organizations
The Effects of Telehomecare Experienced by Healthcare Providers

The Effects of Telehomecare Experienced by Caregivers

20

22

29

31

36

53

55

57

60

61

62



List of Abbreviations

BPD

CAD

CHF

COPD

CVD

DALY

ECG

GNP

HRM

ICD

NYHA

SCHFI

SLR

Blood Pressure Device

Coronary Artery Diseases

Chronic Heart Failures

Chronic Obstructive Pulmonary Disease
Cardiovascular Diseases
Disability-Adjusted Life Year
Electrocardiography

Gross National Product

Heart Rate Monitor

Implantable Cardioverter Defibrillator
New York Health Association

Self Care Heart Failure Index

Systematic Literature Review



Glossary

Added Value

All-cause Hospitalization

All-cause Length of Stay

All-cause Mortality
All-cause Re-admission
Beta Blockers

Cardiac Hospitalizatoin
Cardiac Mortality

ECG Device

Health Condition

Heart Failure Hospitalizatoin
Heart Failure Length of Stay
Heart Failure Re-admission

Prisma Statement
Pulse Oximetry

Quality of Life

Self Care Heart Failure Index

Telehomecare

When the primary or secondary outcomes are measured for both the intervention

group and usual care group, and the results were in favor of intervention group.!
Calculated as the proportion of participants readmitted to hospital at least once

during the period of follow-up.!

Number of days for hospitalizations.!

Total number of deaths at the end of study follow-up in each arm of the study.!
A variable number of acute admissions for the same individual for an exacerbation

of the same problem, a new problem, or a failure of the discharge process.*
Medication that decreases the heart rate and cardiac output, which lowers blood

pressure and makes the heart beat more slowly and with less force.?
Calculated as the proportion of participants readmitted to hospital at least once

during the period of follow-up! due to cardiac events.
Total number of deaths at the end of study follow-up in each arm of the study' due

to cardiac events.
A cardiac event recorder is a battery-powered portable device that you control to

tape-record your heart’s electrical activity when you have symptoms.?

The medical condition of the patient

Calculated as the proportion of participants readmitted to hospital at least once
during the period of follow-up due to CHF.!
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Health-related quality of life as assessed by validated questionnaires.!
The SCHFI is a self-report scale, measuring multidimensional components of self-

care: self-management, maintenance behavior, and self-confidence.’
Uses modern technology to enable the communication and the transfer of

information between the health care provider at the clinical site and the patient at

his/her home.”



1. Abstract

Background. Currently little is known about the added value of telehomecare for CVD patients
as experienced by patients, healthcare professionals and healthcare organizations. The aim of this
study was to investigate the added value and the most commonly used devices with telehomecare
by means of the following research question: “what is the added value of telehomecare for heart
patients, healthcare professionals and healthcare organizations?”

Methods. The added value of telehomecare and the most commonly used devices were
researched by means of a systematic literature review (SLR), meta-analysis, and semi-structured
interviews. Inclusion criteria for the SLR and meta-analysis were: English language, peer
reviewed, outpatient, non-invasive telehomecare used by patients with coronary artery diseases
(CAD), cardiac arrhythmia, or chronic heart failure (CHF).

Semi-structured interviews were used to provide additional context on the added value
which resulted from the SLR and meta-analysis. Study participants included medical staff,
cardiologist, eHealth experts, and healthcare suppliers.

Results. 1462 studies were found in the initial literature search, respectively 44 and 25
met the inclusion criteria of the SLR and meta-analysis. All studies primarily focused on patients
suffering from CAD or CHF. The most commonly used devices were weight scales, ECG
devices, and blood pressure devices. In the articles included in the literature search, fifteen
outcomes of added value were found for CAD and CHF. For CAD no outcomes were found
which were in favor of the intervention group, whereas for CHF twelve outcomes were in favor
of the intervention group, such as: all-cause/cardiac mortality, all-cause/CHF re-admission and
LoS, all-cause/cardiac/CHF hospitalization, and Self Care Index of Heart Failure.

The participants provided additional information on the experiences of healthcare
professionals, organizations and caregivers, which were lacking in the literature search.

Discussion. Resulting from the quantitative study is a reduction of hospitalization, re-
admission and mortality. The qualitative research added experiences, such as an increased feeling
of safety and the experienced troubles and lacking knowledge with the technology. Although
added value of telehomecare is experienced by patients, healthcare professionals, organizations
and caregivers, the latter three parties are underexposed in the literature. As such, further

research and more attention should be given to telehomecare for CVD.



2. Research Plan

In this thesis, positive and negative outcomes influenced by telehomecare are investigated for
patients with cardiovascular diseases (CVD), healthcare professionals, and healthcare
organizations. This chapter presents the study’s problem statement, research question, research

methods, and research protocol.

2.1. Problem Statement
Due to the growth and aging of the population, the number of persons with a chronic disease will
increase during the next 20 years.® This, together with more and better care per person, will result
in increasing healthcare expenses,’ accompanied by an increase in care demands and healthcare
costs.!? To keep healthcare affordable, it is suggested that patients be able to increase their self-
management and self-care, which can be achieved by using telehomecare.!!

The following definition of telehomecare is used in this study: “Telehomecare uses
modern technology to enable the communication and the transfer of information between the
health care provider at the clinical site and the patient at his/her home.”” Telehomecare, which is
part of telemedicine, is defined as a subset of telehealth that employs “communication networks
for delivery of healthcare services and medical education from one geographical location to
another, primarily to address challenges such as uneven distribution and shortage of
infrastructural and human resources.”!? Telehomecare can help to inform patients about their
disease, which enables them to be more involved in decisions about their health and be
responsible for their own treatment.!! This involvement and responsibility in turn gives patients
the perception that they have more control over their lives.!!

Telehomecare devices can be subdivided into two groups: implantable and non-
implantable devices. Implantable devices, for example pacemakers and implantable cardioverter-
defibrillators, automatically monitor patients and do not require any action by the patients
themselves.!® Non-implantable devices (e.g. ECG devices, weight scales, and blood pressure
devices (BPD)), which are included in this research, are used by patients to measure their vital

values (including electrical activity of the heart, weight, and blood pressure)'# at home.



Telehomecare can be especially useful for patients with CVD, as they self-monitor their
vital values with different telehomecare devices. This research therefore focuses on CVD, which
is the second cause of death in the Netherlands.!?

Knowledge regarding the added value of telehomecare for patients, healthcare
professionals, and healthcare organizations is currently lacking — especially in the Netherlands.
To make telehomecare a success, it is important to know how different parties experience it.
Conducting research with a specific focus on the Netherlands is important, since healthcare
systems differ all over the world and are strongly influenced by a nation’s history, traditions, and
political systems.!6

The present study adds to the literature gap by providing insight into the known added
value of telehomecare, as experienced by patients, healthcare professionals, and healthcare
organizations, by means of a systematic literature review (SLR) and meta-analysis. Additional
insight on the added value experienced specifically in the Netherlands is provided through semi-
structured interviews. This combination of studies provides more insights into the added value of

telehomecare and can serve as implementation guidance.

2.2.Research Questions
The following main research question is answered by the present study:
“What is the added value of telehomecare for heart patients, healthcare professionals, and
healthcare organizations?”
The main research question is answered by means of the following sub-questions:
1. What is the added value of telehomecare for heart patients?
2. What is the added value of telehomecare for healthcare professionals?

3. What is the added value of telehomecare for healthcare organizations?

2.3. Research Methods
The research question is answered by means of different studies. Firstly, literature is reviewed
via an SLR and meta-analysis to obtain background knowledge related to the subject of this

thesis, the results of this literature review presented in chapter four.
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The SLR investigates what has been researched previously regarding the added value and
negative results of telehomecare for patients, healthcare professionals, and healthcare
organizations. Where possible, a statistical analysis of a subset of the papers included in the SLR
1s provided to study the total added value of each factor. In addition to the overview of the added
value of telehomecare, an overview of the devices most commonly used by patients with CVD is
provided based on a literature review.

A qualitative study is also conducted to determine the added value of telehomecare for
patients with CVD, healthcare professional, and healthcare organizations. To this end, semi-
structured interviews are conducted with cardiologists, medical staff, healthcare provider, and
eHealth experts. The aim is to recruit healthcare professionals by collaborating with ongoing

telehomecare projects within the Netherlands.

2.4. Thesis Deliverables
A graphic representation of of the main deliverables of the research project is presented in Figure
1: a short proposal (1), a long proposal (2), and the thesis (3). These deliverables are subdivided
into smaller sub-deliverables. The short proposal (1) is the first global plan, whereas the long
proposal (2) is the initial literature study. Approval of both the short and long proposals is a

prerequisite for starting the actual research, which leads to the final product: the thesis (3).

MBI Thesis

) I T l

N N

[ Short Proposal ] [ Long Proposal Thesis [ Presentations
J J J
— T

Long

Research > SLR > Proposal

Plan .
Presentation
 SE— ) SEE—

hter?mre N Meta—' N Thesls'
Review Analysis Presentation
-~ -
— ) EE—

. Thesis

L Int

nterviews Defense

- -

Figure 1. Product Breakdown Structure
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3. Background

This chapter presents the findings of the literature research regarding the prevalence of chronic
diseases, including CVD and the burden of disease noticed by patients, professionals, and
society. It also outlines currently availably solutions, such as self-care and self-management.
Lastly, an introduction to telehomecare and the added value of telehomecare is provided.

Due to the aging and growth of the Dutch population, the prevalence of most diseases in
the past decade has increased. This increase is expected to continue;!” in particular, it is foreseen
that the trend will increase to 7 million in 2030 (accounting for 40% of the population), including
the amount of people with comorbidity.!” More than 5.2 million people had a chronic disease in
the Netherlands in 2001, which accounts for 32% of the country’s population.!” Increases in the
number of people with a chronic disease will result in consequences for the society. !>

One of the main chronic diseases is CVD. Worldwide, CVD has the highest prevalence of
all chronic diseases!® and is the main cause of death.!” An estimated 17.5 million people died
from CVD in 2012, which represents 31% of all global deaths.”” In the Netherlands, the
prevalence of CVD was 862,000 in 2011.15 Moreover, 39,300 people died as a result of CVD in
the country in 2015, which represented 28% of total deaths and made it the second cause of
death.!> The prevalence of CVD is expected to increase to 1,426,000 in the Netherlands in 2040
due to the aging and growth of the Dutch population, which is an increase of 65% over 2011.1

Cardiovascular disease — which is also called heart and blood vessel disease or simply
heart disease — includes numerous problems, many of which are related to a process called
atherosclerosis. The condition atherosclerosis develops when plaque builds up in the walls of
arteries, which causes them to narrow and in turn makes it harder for blood to flow through. If a
clot is formed, the blood can stop flowing and a heart attack or stroke may occur.?’ Of the four
most commonly occurring CVDs — such as coronary artery diseases (CAD), cardiac arrhythmia,
stroke, and chronic heart failure (CHF) — strokes are often caused by other CVDs.?! This research
focuses on CAD, cardiac arrhythmia, and CHF, which are important to identify at an early stage

to prevent worsening or other diseases or events (such as strokes).?
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3.1. Burden of Disease
The burden of disease is high when a disease is common, lasts long, is relatively severe, causes
many deaths, or a combination thereof.!” Together with cancer and psychological disorders, CVD
is responsible for the highest burden of disease.!” Within CVDs, CAD, stroke, CHF, and cardiac
arrhythmia have among the highest burden of disease;!” they are also the CVDs with the highest
prevalence.?? Importantly, it is expected that CAD and diabetes will remain the diseases with the
highest burden of disease in 2030.%4

A first measure of burden of disease can be the number of years a patient lives with
disabilities. That is, people who suffer from CVD have, together with psychological diseases, the
highest number of years living with the disease.?> For example, CADs are responsible for a high
disability-adjusted life year (DALY), which is the sum of life years lost due to premature
mortality and years lived with disability adjusted for severity.?® Additionally, about half of the
people with a chronic disease experience a high burden of disease with physical limitations that
can affect their self-reliance and social participation.?

A final measure of burden of disease is social-economic costs. In particular, healthcare
expenses are increasing due to the growth and aging of the population and the availability of
more and better care per person.® In 2005, 13.5% of the Dutch gross national product was spent
on healthcare, which amounted to €68.5 billion.!”

The costs of common chronic diseases (CVD, cancer, diabetes, Chronic Obstructive
Pulmonary Disease (COPD), depression, rheumatism) are together responsible for approximately
17% of total Dutch healthcare expenses.?’” A total of €8.3 billion was spent on cardiovascular
diseases in 2011, which represented 9.2% of the total costs of Dutch healthcare (€89.4 billion).?
Lastly, other costs for chronic diseases in general result from a loss of productivity through
absenteeism and disability; however, decreased school performance and productivity in the

workplace are also consequences.?’

3.2. Self-Management and Self-Care
To keep healthcare affordable despite demographic changes, it is suggested that patients have

more self-management and self-care. Self-management emphasizes the central role of patients in
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managing their illness.?® Programs that support self-management aim to help patients with
medical management, maintaining life roles, and managing negative emotions. They also provide
patients with the knowledge, skills, and confidence that they need to both deal with their illness
and collaborate with healthcare professionals.?® Self-care is defined as “a process of maintaining
health through health promoting practices and managing illness.”? There are three key concepts
for self-care: self-care maintenance (e.g. taking medication as prescribed), self-care monitoring
(e.g. regular weighing), and self-care management (e.g. changing diuretic dose in response to
symptoms). The application of technology in the home setting can have positive effects on

patients’ self-management and self-care and may result in cost savings.!!

3.3. Telehomecare
Telehomecare is a technology that aids in self-care and self-management. It is often used by
people with a chronic disease, such as diabetes, COPD, or CVD.3! Telehomecare “uses modern
technology to enable the communication and the transfer of information between the health care
provider at the clinical site and the patient at his/her home.”” Telehomecare is defined as a subset
of telemedicine, which uses “communication networks for delivery of healthcare services and
medical education from one geographical location to another, primarily to address challenges
such as uneven distribution and shortage of infrastructural and human resources.”!?

When engaging in telehomecare, patients use medical devices to assess their health status
and transmit the data to clinicians for review and action.3? As such, telehomecare systems allow
patients' clinical parameters (such as their heart rate, blood pressure, blood oxygen saturation,
blood glucose, electrocardiograph, and respiratory rate) to be captured with a sensor or other
device.??

Telehomecare is not only used by patients. Healthcare professionals (such as nurses, and
cardiologists) also employ telehomecare to provide healthcare from a distance in their daily
practices.’* Additionally, physicians’ assistants and healthcare professionals outside the
traditional healthcare infrastructure of clinics and physicians’ consultation rooms work with

telehomecare.3* Healthcare professionals play a direct role in the implementation of

14



telehomecare, because patients are more likely to receive telehomecare services if these

individuals recommend and support that they do so0.33

3.4. Added Value of Telehomecare
Different outcomes are mentioned in the literature, which demonstrates that telehomecare
changes the way in which healthcare is provided.!” For example, telehomecare enables the early
detection of diseases. As a result, patients can be treated earlier and their treatment can be better
adapted to their particular situation — which may result in a healthier life.!” Furthermore, research
has proven the existence of a broad range of telehomecare benefits for patients (e.g. with heart
failure), including substantial reductions in mortality rates and lowered hospitalization risks.33
These studies suggest that telehomecare improves patients’ quality of life, reduces healthcare
costs, and is accepted by patients, which together will likely increase its usage.’* However,
telehomecare’s added value for patients in terms of increased feelings of self-management or
self-care remains a gap in the literature.

Knowledge on the added value of telehomecare for patients, healthcare professionals, and
healthcare organizations is currently lacking. When the primary or secondary outcomes are
measured for both the intervention group as the usual care group, and the results were in favor of
the intervention group, it is defined as added value.!

An SLR, meta-analysis, and interviews are therefore performed to investigate the
outcomes when comparing the usual care group with the intervention group, which provides an
overview of the added value of telehomecare as experienced both worldwide and in the

Netherlands.
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4. Devices in Telehomecare used by Cardiovascular Diseases: A

Literature Review

4.1. Introduction

Due to the aging and growth of the worlds population, the prevalence of most chronic diseases
has been increased in the past decade — and this increase is expected to continue.!” One of the
main chronic diseases is CVD, which has the highest prevalence of all chronic diseases!'® and is
the main cause of death.” Within CVD, the highest burden is caused by CAD, stroke, cardiac
arrhythmia, and CHF.!7 The burden of disease is measured by years lived with disabilities,
physical limitations, and social-economic costs.” 2

To keep healthcare affordable despite the demographic changes, it is suggested in the
literature that patients engage in more self-management and self-care.?® The application of
technology in the home setting can have positive effects on patients’ self-care and self-
management and may result in cost savings'! and improved health outcomes.! An example of a
technology that aids in self-care and self-management is telehomecare.!! Telehomecare is
increasingly used in healthcare, often by people with a chronic disease such as CVD.3¢

However, to the extent of our knowledge, no overview exists of the devices that are used
in telehomecare and whether these devices differ by disease. Nonetheless, we believe that an
overview of the current market demand could be useful for informing healthcare organizations
and product suppliers about which devices are currently used in the market and the extent to
which they differ by the type of CVD.

The objective of this SLR is to provide an overview of the devices and combinations of
devices that are most commonly used in telehomecare. This will clarify how telehomecare is

currently used in healthcare and the difference between the devices used for different CVDs.
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4.2. Methods
Search Strategy
A systematic search was performed in March 2017 using the PubMed and Scopus databases to
identify English-language, full-text articles that focus on the added value of devices used by
healthcare professionals and patients with CAD, cardiac arrhythmia, or CHF in conjunction with
telehomecare.

The following search query was built and used in the final search to be as broad as
possible: ((telemonitor* OR telehealth OR telemedicine OR telehomecare* OR tele-mon*) AND
(heart failure* OR coronary* OR arrhythmia*) NOT (implement* OR machine learning OR
robot* OR meta-analys* OR review OR icd OR pacemaker* OR child* OR infant*)).

After the search strategy was applied and possible hits were identified, duplicate articles
were removed. The titles and abstracts of the remaining articles were then reviewed, with
irrelevant articles being excluded. Finally, the full-text articles were assessed to determine their
appropriateness for inclusion. In Appendix A i.e., articles that were excluded based on the full-

text assessment, and the reasons for their exclusion, are shown

Inclusion and Exclusion Criteria
Since the literature on the added value of telehomecare has begun to expand in the past 10 years,
only articles that were published from January 2007 to March 2017 were included. Both
observational and experimental as well as randomized clinical trials and quasi-experimental
studies were included. English-language articles that investigate ambulant adult patients who are
diagnosed with one of the CVDs with the highest prevalence in the Netherlands (i.e. CAD,
cardiac arrhythmia, or CHF)?’ and are able to independently use telehomecare devices were
examined. Additional inclusion criteria were that studies had to involve participants who use
telehomecare devices to externally measure their vital value, and had to compare outcomes
between an intervention group (telehomecare) and usual care group.

To ensure the quality of the included studies, we excluded grey literature, opinion papers,
letters, and other unpublished material (in line with Coyne3®). We also excluded SLRs and meta-

analyses, although we checked their reference lists for any additional articles that would be
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helpful to be consider to include in the SLR. Articles that investigate the usage of telehomecare
outside the home setting were also excluded. Finally, articles that studied the added value for
infants or patients with implementable telehomecare devices, such as pacemakers and

implantable cardiac defibrillators, were excluded as well.

Data Extraction and Synthesis
The following data was extracted from the articles that were ultimately considered (as presented
in Appendix B): (1) study country, (2) study duration, (3) sample size, (4) type of CVD, (5)
description intervention group, (6) description usual care group, (7) healthcare professionals, (8)
organization from which patients were recruited, (9) New York Health Association (NYHA)!
classification, (10) training, (11) study methods, (12) study objective. The primary and secondary
outcomes measured when comparing the outcomes between the intervention group and the usual
care group are represented in Appendix C. Lastly, the used telehomecare devices are represented
in Appendix D.

The next phase entailed describing the demographic data of the included studies. The
number and types of devices were also categorized by disease to provide an overview of the

devices used. The prevalence of common combinations of devices was also investigated.

4.3. Results

Search Outcome

The initial search resulted in 1462 studies being identified for this review, of which 1460 were
found through the initial database search and 2 were identified through other sources. After
duplicates were removed, the titles and abstracts of the remaining articles were screened. This
screening stage led to 1195 studies being excluded, which resulted in 156 studies that were
eligible for a full-text assessment. During the full-text assessment, 112 studies were eliminated
for not meeting the inclusion criteria. As such, 44 studies remained in the final set for data
extraction and inclusion in the SLR. Figure 2 provides a PRISMA Flow Diagram*’ that illustrates

the process used for this literature search.

I'NYHA places patients in one of four categories based on how much they are limited during physical activity.3!
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Figure 2. Prisma Flow Diagram. SLR on Telehomecare Devices

Study Characteristics

As shown in Table 1, a total of 44 studies remained in the final set and were examined for

devices used by patients with CAD, cardiac arrhythmia, and CHF. No studies that focus on

cardiac arrhythmia were found in this SLR. The percentages given for CAD and CHF are based

on the total number of studies included in relation to each specific disease (CAD n=5, CHF

n=39).

Most of these studies were conducted in Europe (48%) and North America (50%). Just

over half of them were published between 2007 and 2012; the remaining studies were published

between 2012 and 2017. Lastly, males were more present than females in 55% of the studies.
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Table 1. Study Characteristics of the Included Studies: SLR on Telehomecare Devices

Coronary Heart Cardiac Heart Failure Total
Disease Arrhythmia
Total number of studies 5 0 39 44
Place
Europe 4 (80%) 0 (0%) 17 (44%) 21 (48%)
North-America 1 (20%) 0 (0%) 21 (54%) 22 (50%)
Asia 0 (0%) 0 (0%) 1 3%) 1 2%)
Publication period?
2007-2012 2 (40%) 0 (0%) 25 (64%) 27 (61%)
2013-2017 3 (60%) 0 (0%) 14 (36%) 17 (39%)
Sample size
> 100 patients 3 (60%) 0 (0%) 23 (59%) 26 (59%)
> 100 healtheare -\ ) 0 (0%) 0 (0%) 1 2%)
professionals
Patients gender more present
Male 5 (100%) 0 (0%) 19 (49%) 24 (55%)
Female 0 (0%) 0 (0%) 15 (39%) 15 (34%)

Telehomecare Devices
A total of eight different devices were used by patients with CAD or CHF in the included studies.
The number and types of these devices can be found in Table 2; a more extensive overview is
presented in Appendix D. Most of the studies (77%) included one to three devices. Weight scale
and BPD are by far the most commonly used devices in the included studies, followed by heart
rate monitors (HRM) and ECG devices.

The most commonly occurring combination of devices used is BPD with weight scales
(as found in 57% of the studies). The combination of BPD and HRM occurs in 39% of the papers

— which is noteworthy, since the HRM 1is only used in combination with the BPD and not as a
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single device. The combination of weight scales and HRM is found in 36% of the articles, which
indicates that HRM in all but one article occurs in combination with weight scales. The
combination of a pulse oximeter and BPD also occurs often, namely in 23% of the articles. The
pulse oximeter is used in 10 studies, always in combination with a BPD.

In relation to combinations of three devices, the trio of BPD, weight scale, and HRM is
noticeable and occurs in 36% of the articles. In terms of combinations of four, the BPD, weight
scales, HRM, and ECG devices are often found in combination, namely in 9% of the articles. A
combination of five devices — namely BPDs, weight scale, HRM, ECG devices, and a device

measuring urine output data — occurs in 5% of the articles.

Devices for Coronary Artery Diseases

In relation to combinations of three devices, the trio of BPD, weight scale, and HRM is
noticeable and occurs in 36% of the articles. In terms of combinations of four, the BPD, weight
scales, HRM, and ECG devices are often found in combination, namely in 9% of the articles. A
combination of five devices — namely BPDs, weight scale, HRM, ECG devices, and a device

measuring urine output data — occurs in 5% of the articles.

Devices for Chronic Heart Failure

In relation to CHF, the most commonly used combination of devices is BPD with weight scales
(64%), followed by BPD and HRM (44%) and BPD and pulse oximeters (26%). As for
combinations of three devices, BPD, weight scale, and HRM are often used together (41%). Two
combination of four devices can also be found: BPD, weight scale, HRM, and ECG devices

(10%) and BPD, weight scale, HRM, and pulse oximeter (8%).
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Table 2. Information on the Devices Used with Telehomecare

Coronary Artery Cardiac Chronic Heart Total
Disease Arrhythmia Failure
# of included devices
1 -3 devices 5 (100%) 0 (0%) 29 (74%) 34 (77%)
4 -5 devices 0 (0%) 0 (0%) 10 (26%) 10 (23%)
Devices used in # of
studies
Blood Pressure Monitor 2 (40%) 0 (0%) 29 (74%) 31 (70%)
ECG Device 3 (60%) 0 (0%) 10 (26%) 13 (30%)
Heart Rate Monitor 0 (0%) 0 (0%) 17 (44%) 17 (39%)
Monitor Sensor 1 (20%) 0 (0%) 0 (0%) 1 2%)
Pedometer 1 (20%) 0 (0%) 0 (0%) 1 2%)
Pulse Oximeter 1 (20%) 0 (0%) 9 (23%) 10 23%)
Urine Output Data Device 0 (0%) 0 (0%) 2 (5%) 2 (5%)
Weight Scale 0 (0%) 0 (0%) 34 (87%) 34 (77%)

4.4. Discussion
Main findings
In this systematic review, we synthesized recent evidence on the devices used for telehomecare
for patients diagnosed with CAD, cardiac arrhythmia, and CHF. To our knowledge, this is the
first SLR to systematically generate a list of devices that measure vital signs for telehomecare for
patients with either CAD or CHF.

The SLR included 44 studies: 5 focused on CAD and 39 focused on CHF. No studies on
cardiac arrhythmia were found. The literature reveals that the following eight devices are used in
telehomecare for patients diagnosed with CAD or CHF: BPMs, ECG devices, HRMs, motion
sensors, pedometers, pulse oximeters, urine output data devices, and weight scales. A study on

non-invasive monitoring technologies for multiple chronic diseases also mentions BPM, HRM,
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ECG devices, and pulse oximeters as devices commonly used to measure vital signs.*! Of these
devices, all but ECG devices are also found by Maric.*

The outcomes resulting from the SLR indicate that most studies using telehomecare CHF
patients used one to three devices. In these studies, the weight scale and BPM are by far the most
commonly used telehomecare devices both independently and in combination with each other.
The second most occurring combination is BPM and HRM; here it is noteworthy that the HRM
only occurs in combination with the BPD. Additionally, in terms of combinations of three
devices used, the trio of BPD, weight scales, and HRM occurred most frequently. In Maric?*? it is
mentioned that more than half of the included studies utilize a combination of methods for
patient telehomecare.

Only a few studies included in this SLR investigating telehomecare for CAD and CHF
mention the feasibility of telehomecare devices. Domingo*? found that hardly any studies address
the feasibility of telehomecare programs in daily practice. However, Maric*? mentioned that the
studies investigating telehomecare in relation to CHF do mentioned feasibility and they even

think that the interventions will hold in the future.

Implications

It is expected that this SLR will have both practical and research implications. The former will
mainly be noticed by healthcare organizations and product suppliers. If the devices used for
telehomecare identified in this SLR are proven to be effective, patients with CAD or CHF could
employ telehomecare to supplement the care they receive in a clinical setting. This information
can be useful for healthcare organizations when they are deciding whether to invest in
telehomecare. Issues relating to effectiveness, which are interesting for future research, are
investigated in the following chapters.

The implications of the SLR will also be noticed by product suppliers. To add to
suppliers’ own user studies, this study provides an overview of the devices and combinations of
devices used for patients with CAD or CHF that offers insights into the current market demand.

A review is also a useful to provide an overview on the number of emerging studies in the

telehomecare field and therefore identified as an implication of the current research. However,
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given the variety of used definitions of telehomecare, it can be that relevant studies are excluded
from this SLR, even though other parties consider them important for this field. Future research

1s therefore recommended on different telehomecare devices, such as video-based telehomecare.

Limitations

To provide information on more recently used technology, this SLR considered only studies
published after 2007. Although the literature search was accurate and thorough, it is still
plausible that studies were missed. It is also possible that some studies were excluded from the
SLR because they were classified using terms that differ from those used in this review.

Another limitation of this research is that studies were only included in the SLR if they
investigate the added value of telehomecare, which may have resulted in some devices being
omitted from our overview. Although this inclusion criterion provides the possibility to research
the added value of the devices included in the overview, to provide a more accurate overview of
the devices used in telehomecare it is recommended that future studies do not consider the added
value factor.

It is also recommended that future research provide more information on why certain
devices are more used than others. If possible, this research should investigate the feasibility
outcomes of these devices as well.

In conclusion, eight different devices were identified through the SLR on telehomecare
used by patients with CAD or CHF. Knowing what added value is experienced with
telehomecare is useful because it clarifies how different parties currently experience
telehomecare. This issue is therefore investigated by means of a second SLR, which is presented

in the following chapter.
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5. The Added Value of Telehomecare for Cardiovascular

Diseases: A Literature Review

5.1. Introduction
Due to the growth and aging of the Dutch population, the prevalence of most chronic diseases
has increased in the past decade; this increase is expected to continue.!” One of the main chronic
diseases is CVD,!” which has the highest prevalence of all chronic diseases'® and is the main
cause of death.!* As mentioned earlier, CAD, stroke, cardiac arrhythmia, and CHF have the
highest burden of disease.!! Among others, this burden of disease reflects socio-economic costs.*-
25

To keep healthcare affordable, it is suggested in the literature that patients should have
more self-management and self-care, which can be achieved using technology such as
telehomecare.!!>- 2° Telehomecare is defined as follows: “Telehomecare uses modern technology
to enable the communication and the transfer of information between the health care provider at
the clinical site and the patient at his/her home.””- 12

However, it is debatable whether telehomecare is indeed enabling self-care and self-
management that may have positive influences on the psychical and psychological conditions of
patients with CAD, cardiac arrhythmia, or CHF. Many studies have researched the added value
for CHF and yielded different outcomes;! 4+ this study adds to this body of work. Additionally,
to our knowledge no SLR has been performed to investigate the added value of telehomecare for
CAD, cardiac arrhythmia, CHF or healthcare professionals and providers.

The objective of this research is therefore to provide an overview of the positive and
negatives outcomes of telehomecare, as perceived by heart patients, healthcare professionals, and
healthcare organizations. The research aims to answer three sub-questions: “What is the added
value of telehomecare for heart patients?”, “What is the added value of telehomecare for
healthcare professionals?” and “What is the added value of telehomecare for healthcare

organizations?”’
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5.2. Methods

Search Strategy

A systematic search was performed in March 2017, using the PubMed and Scopus databases to
identify English-language, full-text articles on the added value of telehomecare for patients,
healthcare professionals, and healthcare organizations that focus on CAD, cardiac arrhythmia, or
CHF. The following search words in titles, keywords, and abstracts were interlarded for the
search query: (1) telemonitor*, (2) telehealth, (3) telemedicine, (4) telehomecare, (5) tele-mon*,
(6) heart failure*, (7) coronary*, and (8) arrhythmia*. The reference lists of included articles
were browsed for additional relevant articles; we also looked at key authors’ publication lists.

The following search query was built and used in the final search: ((telemonitor* OR
telehealth OR telemedicine OR telehomecare* OR tele-mon*) AND (heart failure* OR
coronary* OR arrhythmia*) NOT (implement* OR machine learning OR robot* OR meta-
analys™* OR review OR ICD OR pacemaker* OR child* OR infant*)).

After the search strategy was applied and possible hits were identified, duplicate articles
were removed. Articles’ titles and abstracts were then reviewed, with irrelevant articles being
excluded. Finally, the full-text articles were assessed to determine their appropriateness for
inclusion. Appendix A presents a table that lists the articles that were excluded based on the full-

text assessment and the reasons for their exclusion.

Inclusion and Exclusion Criteria

Since the literature on the added value of telehomecare has begun to expand in the past 10 years,
only articles that were published from January 2007 to 2017 were considered for inclusion. Both
observational and experimental as well as randomized clinical trials and quasi-experimental
studies were included. English-language articles that investigate ambulant patients who have
been diagnosed with either CAD, cardiac arrhythmia or CHF)* and are able to independently
use telehomecare devices were included. Articles were also considered for inclusion if they have
compare the primary and secondary outcomes between an intervention group (telehomecare) and

a usual care group. Peer-reviewed articles, short surveys, and editorial literature were included.
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To ensure the quality of the reviewed studies, grey literature, opinion papers, letters, and
other unpublished material were not considered for inclusion (in line with Coyne3®). Also
excluded were SLRs and meta-analyses, although their reference lists were checked for any
additional articles to include in the present review. Articles that investigate the usage of
telehomecare outside the home setting were also excluded, as were articles that do not
investigate the added value of telehomecare for multiple diseases or clearly state for which
disease added value was found. Finally, animal studies and articles that study the added value for
infants or patients with implementable telehomecare devices, such as pacemakers and

implantable cardiac defibrillators, were excluded as well.

Data Extraction and Synthesis

The following data was extracted from the articles that were ultimately considered (as presented
in Appendix B): (1) study country, (2) study duration, (3) sample size, (4) type of CVD, (5)
description intervention group, (6) description usual care group, (7) healthcare professionals, (8)
organization from which patients were recruited, (9) New York Health Association (NYHA)?
classification, (10) training, (11) study methods, (12) study objective. The primary and secondary
outcomes measured when comparing the outcomes between the intervention group and the usual
care group are represented in Appendix C. Lastly, the used telehomecare devices are represented

in Appendix D.

Quality Appraisal

The articles were investigated by the first author. When the author doubted an article’s quality or
questioned whether it should be included, the article was discussed with the first supervisor until
an agreement was reached. Additionally, the PRISMA Statement®, which consists of a 27-item
checklist and a four-phase flow diagram, was used to check whether all items deemed essential

were reported in the SLR (Appendix E).40

2 NYHA places patients in one of four categories based on how much they are limited during physical activity.3!

3 The PRISMA Statement consists of a 27-item checklist and a four-phase flow diagram.*°
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5.3. Results

Search Outcome

After the initial search, a total of 1462 studies were identified for the SLR: 1460 were found

through the initial database searches and 2 were identified through other sources. After duplicates

were removed, the titles and abstracts of the 1351 remaining articles were screened. This

screening stage resulted in 1195 studies being excluded, which left 156 studies for full-text

assessment for eligibility. In this full-text assessment, 112 studies were eliminated because they

did not meet the inclusion criteria. As such, 44 studies remained in the final set for data

extraction and were included in the SLR. Figure 3 provides a PRISMA Flow Diagram*’ that

illustrates the process used for this literature search flow chart.
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Figure 3. Prisma Flow Diagram: SLR on Added Value of Telehomecare
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Study Characteristics

As shown in Table 3 (and an extended table in Appendix B), 44 studies examined the added

value of telehomecare for CAD, cardiac arrhythmia, or CHF. Most of these studies were

conducted in Europe (48%) or the United States (50%).

The SLR did not identify any studies that research the added value of cardiac arrhythmia.

The percentages given for CAD and CHF are based on the total number of studies included in

relation to each specific disease (CAD n=5, CHF n=39).

Table 3. Study Characteristics of the Studies Included in the SLR

Total number of studies
Place
Europe
North-America
Asia
Publication period?
2007-2012
2013-2017
Study duration
> 6 months
> 1 year
Target group?
Patients

Healthcare professionals

Sample size

> 100 patients

> 100 healthcare
professionals

Coronary Heart
Disease

5

4 (80%)
1 (20%)

0 (0%)

2 (40%)

3 (60%)

2 (40%)

2 (40%)

5 (100%)

1 (20%)

3 (60%)

1 (20%)

Cardiac
Arrhythmia

0

0 (0%)
0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

Chronic Heart
Failure

39

17 (44%)
21 (54%)

1 (3%)

25 (64%)

14 (36%)

28 (72%)

11 (28%)

38 (97%)

1 (3%)

23 (59%)

0 (0%)

Total

44

21 (48%)
22 (50%)

1 2%)

27 (61%)

17 (39%)

30 (68%)

13 (30%)

43 (98%)

2 (5%)

26 (59%)

1 2%)
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Patients gender more

present
Male 5 (100%) 0 (0%) 19 (49%) 24 (55%)
Female 0 (0%) 0 (0%) 15 (39%) 15 (34%)

NYHA

ClassI N/A N/A 5 (13%) 5(11%)
ClassII N/A N/A 18 (46%) 18 (41%)
Class III N/A N/A 21 (54%) 21 (48%)
Class IV N/A N/A 16 (41%) 16 (36%)
Training

Yes 2 (40%) 0 (0%) 19 (49%) 21 (47%)
Unknown 3 (60 %) 0 (0%) 27 (69%) 30 (68%)

Added value of Telehomecare

The literature presents 16 different outcomes that result from comparing intervention and usual
care groups. Within these outcomes, a significant effect is found in favor of one of the two
groups (extensive results are provided in Appendix D).

Table 4 presents the primary and secondary outcomes of the comparison between an
intervention group and a usual care group. The significant positive results found indicate that the
results are in favor of the intervention group and therefore have a positive effect for the patient,
healthcare professional, or healthcare organization. In contrast, a significant negative result
indicates that the results are in favor of the usual care group and therefore have a negative effect
for the patient, healthcare professional, or healthcare organization.

The percentages given for CAD and CHF are based on the total number of studies
included in relation to each specific disease (CAD n=5, CHF n=39).

In Chapter 6 a statistical analysis will be provided on the outcomes of the SLR.

Additionally, the outcomes of both studies will be discussed in Section 6.4.
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Table 4. Added Value of Telehomecare

Costs
Significant positive results
Significant negative results
Emergency Department Visits
Significant positive results
Significant negative results
Health Condition
Significant positive results
Significant negative results
Health Perception
Significant positive results
Significant negative results

Healthcare Professional
Perception

Significant positive results

Significant negative results
Healthcare Utilization

Significant positive results

Significant negative results
Hospital Stay

Significant positive results

Significant negative results
Hospitalization

Significant positive results

Significant negative results
Medical Intake

Significant positive results

Coronary Heart
Disease

0 (0%)

0 (0%)

0 (0%)

0 (0%)

1 (20%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

1 (20%)

0 (0%)

0 (0%)

0 (0%)

1 (20%)

0 (0%)

1 (20%)

Cardiac
Arrhythmia

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

Heart Failure

8 (21%)

0 (0%)

4 (10%)

1 (3%)

6 (15%)

1 (3%)

3 (8%)

0 (0%)

2 (5%)

0 (0%)

3 (8%)

1 (3%)

6 (15%)

1 (3%)

7 (18%)

2 (5%)

8 (21%)

Total

8 (18%)

0 (0%)

4 (9%)

1 2%)

7 (16%)

1 2%)

3 (7%)

0 (0%)

2 (5%)

0 (0%)

4 (7%)

1 (2%)

6 (14%)

1 (0%)

8 (19%)

2 (2%)

9 (20%)
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Significant negative results
Mortality
Significant positive results
Significant negative results
Perception of caregivers
Significant positive results
Significant negative results
Physical Activity
Significant positive results
Significant negative results
Physiological Condition
Significant positive results
Significant negative results
Re-admission
Significant positive results
Significant negative results
Self-Care
Significant positive results
Significant negative results
Quality of Life
Significant positive results

Significant negative results

0 (0%)

1 (20%)

0 (0%)

1 (20%)

0 (0%)

0 (0%)

0 (0%)

1 (20%)

0 (0%)

1 (20%)

1 (20%)

0 (00%)

0 (0%)

1 (20%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

1 (3%)

8 (21%)

1 (3%)

2 (5%)

1 3%)

1 (3%)

0 (0%)

0 (0%)

1 3%)

6 (15%)

2 (5%)

5 (13%)

0 (0%)

3 (8%)

1 (3%)

1 2%)

9 (20%)

1 2%)

3 (7%)

1 2%)

1 (2%)

0 (0%)

1 2%)

1 2%)

7 (16%)

3 (7%)

5(11%)

0 (0%)

4 (9%)

1 2%)
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6. The Added Value of Telehomecare for Cardiovascular

Diseases: A Quantitative Analysis

6.1.Introduction
This chapter presents statistical analyses that were performed by means of a meta-
analysis to study the added value of the findings from the SLR. The meta-analysis, which
is a follow-up to the SLR, provides information on the primary and secondary outcomes
of the studies that compare an intervention group with a usual care group.
The research aims to answer three sub-questions: “What is the added value of
telehomecare for heart patients?”, “What is the added value of telehomecare for healthcare

professionals?” and “What is the added value of telehomecare for healthcare organizations?”

6.2. Methods
Search Strategy

This meta-analysis is a follow-up to the above-described SLR. As such, it used the same search

strategy as the SLR (as described in the search strategy of the SLR).

Inclusion and Exclusion Criteria

Additional inclusion criteria to the previously described SLR were used for the meta-analysis.
Articles were included when feasible given the available data; for example, the data had to be
comparable to other studies, taking different research methods into account. A second inclusion
criterion related to outcomes: an outcome was only included if a minimum of two published

articles were available on it.

Data Extraction
In addition to the data extracted from the studies during the SLR, data was also extracted in the
meta-analysis. Depending on the data available in each article, the following data was extracted:

(1) the number of patients with an event, (2) the mean and standard deviation per subject, (3) the

33



cause of the event, (4) the sample size of the usual care group, and (5) the sample size of the

intervention group.

Missing Data
Twenty authors were emailed concerning data missing from their studies, and five responded
with additional information. The missing data of the remaining 15 studies was omitted from the

meta-analysis.

Data and Analysis
Deciding which data to extract from the articles and include in the meta-analysis was done in
consultation with the first supervisor (MA) for this thesis. The primary and secondary outcomes
considered in the meta-analysis were identified according to the Mantel-Haenzel*” methods. The
mean difference®? was included for the continuous outcomes, and the number of participants with
events and total number of participants was included for the dichotomous outcomes.

All analyses were performed using Review Manager (RevMan) Version 5.3. Copenhagen:

The Nordic Cochrane Center, The Cochrane Collaboration, 2014.

6.3. Results

Search Outcome

After an initial search, a total of 1462 studies were identified for this review: 1460 were found
through the initial database searches and 2 were identified through other sources. After the
removal of duplicates, the titles and abstracts of 1351 remaining articles were screened. In this
screening stage, 1195 studies were excluded,* which resulted in 156 studies that were subjected
to a full-text assessment for eligibility. This assessment led to 112 studies being eliminated
because they did not meet the inclusion criteria, which left 44 studies for the qualitative

synthesis. Of these 44 studies, 25 remained in the final set for data extraction and were included

4 Five articles were excluded because they were not retrievable in any way.
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in the meta-analysis. Figure 4 provides a PRISMA Flow Diagram® that illustrates the process

used for this literature search.

Figure 4. Prisma 2009 Flow Diagram: Meta-Analysis on Added Value of Telehomecare
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In this meta-analysis, 25 studies that included a total of 8682 participants were identified

(Appendix F). The study characteristics of the articles included are presented in Table 5. Of the

considered studies, 2 studies looked at CAD and the remaining 23 focused on CHF. None of the

studies focused on cardiac arrhythmia.
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Table 5. Study Characteristics of the Included Studies in the Meta-Analysis

Total number of
studies

Place
Europe
North-America
Publication period
2007-2012
2013-2017
Study duration
> 6 months
> 1 year
Target group
Patients

Healthcare
professionals

Sample size

> 100 patients

> 100 healthcare
professionals

Patients gender
more present

Male
Female

NYHA
Class 1

Class 11

Coronary Heart
Disease

2 (100%)

0 (0%)

1 (50%)

1 (50%)

1 (50%)

1 (50%)

2 (100%)

0 (20%)

1 (50%)

0 (0%)

2 (100%)

0 (0%)

N/A

N/A

Cardiac
Arrhythmia

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

N/A

N/A

Heart Failure

23

13 (57%)

10 (43%)

16 (70%)

7 (30%)

19 (83%)

6 (26%)

23 (100%)

0 (0%)

17 (74%)

0 (0%)

16 (70%)

6 (26%)

4 (17%)

14 (61%)

Total

25

15 (60%)

10 (40%)

17 (68%)

8 (32%)

20 (80%)

7 (28%)

25 (100%)

0 (0%)

18 (72%)

0 (0%)

18 (72%)

6 (24%)

4 (16%)

14 (56%)
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Class III N/A N/A 16 (70%) 16 (64%)

Class IV N/A N/A 11 (48%) 11 (44%)
Training
Yes 0 (0%) 0 (0%) 8 (35%) 8 (32%)
Unknown 2 (100%) 0 (0%) 15 (65%) 17 (68%)

Added Value of Telehomecare
In the meta-analysis, the primary and secondary outcomes of an intervention group and a usual
care group were compared. A total of 15 primary and secondary outcomes were analyzed: 14 that

focus on CHF and one that considers CAD.

CHF - All-Cause Hospitalization

Two studies*® 30 measure the effects of telehomecare on the risk of all-cause hospitalization for
patients with CHF (Figure 5). The results are in favor of the intervention group [RR-0.02, (95%
confidence interval (CI) -0.31-0.27), P=0.90 I> = 0%].

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Bowles et al., 2011 2.02 528 11le 202 522 102 4.3% 0.01[-1.39, 1.41)
Dendale et al, 2011 0.8 0.97 80 0.82 093 80 95.7% -0.02 [-0.31, 0.27]
Total (95% CI) 196 182 100.0% =-0.02 [-0.31,0.27]

Heterogeneity. ChiZ = 0.00, df = 1 (P = 0.97); I? = 0%

Test for overall effect: Z = 0.13 (P = 0.90) ~iad -0 0 b 100

Favours [intervention] Favours [control]

Figure 5. CHF - All-Cause Hospitalization

CHF - Cardiac Hospitalization
Three studies’!- 3% 33 measure the effect of telehomecare on the risk of cardiac hospitalization for
patients with CHF (Figure 6). The results are in favor of the intervention group, which indicates

that the usage of telehomecare reduces the proportion of patients hospitalized due to CVD [RR
0.70, (95% (CT) 0.54-0.89), P =0.004 I? = 95%].
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Intervention Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Giordano et al., 2008 19 230 53 124 41.1% 0.12 [0.07, 0.22] —— -L
Koehler et al., 2011 141 354 132 356 51.5% 1.12 [0.83, 1.52]
Morguet et al., 2008 11 32 35 96 7.5% 0.91[0.39, 2.11] —
Total (95% CI) 616 576 100.0% 0.70 [0.54, 0.89] <
Total events 171 220
Heterogeneity. Chi® = 44.03, df = 2 (P < 0.00001); 1> = 95% :0 o1 0:1 ] 1I0 100:

Test for overall effect: Z = 2.90 (P = 0.004)

CHF - CHF Hospitalization

Favours [intervention] Favours [control]

Figure 6. CHF - Cardiac Hospitalization

Four studies®® 3% 35 3¢ measure the effect of telehomecare on the risk of hospitalization for

patients with CHF (Figure 7). The results are in favor of the intervention group; as such, the

usage of telehomecare reduces the proportion of patients hospitalized due to CHF [RR 0.86,
(95% (CI) 0.65-1.15), P=0.32 I> = 62%].

Intervention Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dar et al.,, 2009 17 91 10 91 8.3% 1.86[0.80, 4.32] -
Diercky et al., 2015 51 278 10 55 13.9% 1.01[0.48, 2.14] —_—
Koehler et al., 2011 64 354 74 356 61.5% 0.84[0.58, 1.22] E B
Yillani et al., 2014 12 40 23 40 16.4% 0.22 [0.13, 0.80] —_—
Total (95% CI) 763 542 100.0% 0.86 [0.65, 1.15] &
Total events 144 117
Heterogeneity. Chi® = 7.92, df = 3 (P = 0.05); I? = 62% 1001 051 ] 1%0 100:

Test for overall effect: 2 = 1.00 (P = 0.32)

Favours [intervention] Favours [control]

Figure 7. CHF - CHF Hospitalization

CHF - All-Cause Re-admission

Three studies’!: 57 58 measure the effect of telehomecare on the risk of all-cause re-admission for

patients with CHF (Figure 8). The results are in favor of the intervention group, which

demonstrates that the usage of telehomecare reduces the proportion of all-cause re-admissions

[RR 0.95, (95% (CI) 0.81-1.13), P = 0.58 1> = 76%].
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Intervention Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bowles et al., 2011 23 101 26 116 6.5% 1.02 [0.54, 1.93]

Chaudrey et al,, 2010 407 826 392 B27 69.6% 1.08 [0.89, 1.31]

Giordano et al., 2009 67 230 96 230 23.8% 0.57[0.39, 0.84] ——

Total (95% CI) 1157 1173 100.0% 0.95 [0.81, 1.13]

Total events 497 514

Heterogeneity. Chi® = 8.22, df = 2 (P = 0.02); I = 76% f

] 0.01 0.1 1 10 100
Test for overall effect: Z = 0.56 (P = 0.58) Favours [intervention] Favours [control]

Figure 8. CHF - All-Cause Re-admission

CHF - CHF Re-admission

Four studies?® 37> 3% 3% measured the effect of telehomecare on the risk of re-admission for
patients with CHF (Figure 9). The results are in favor of the intervention group and therefore
show that the usage of telehomecare reduces the risk of re-admission for CHF patients [RR 0.48,

(95% (CI) 0.40-0.58), P = 0.03 I2 = 66%].

Intervention Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bowles et al., 2011 8 101 a9 116 2.4% 1.02 [0.38, 2.76]
Chaudrey et al., 2010 227 826 392 827 87.0% 0.42[0.34, 0.52] .
Davis et al,, 2015 21 59 26 59 5.1%  0.70[0.33, 1.47] —_—
Kraai et al.,, 2016 25 94 23 83 5.5% 0.95 [0.49, 1.84] —_—
Total (95% CI) 1080 1085 100.0% 0.48 [0.40, 0.58] ¢
Total events 281 450
Heterogeneity. Chi® = 8.84, df = 3 (P = 0.03); I = 66% 5001 011 ] 1:0 100:

Test for overall effect: Z = 7.82 (P < 0.00001) Favours [intervention] Favours [control]

Figure 9. CHF - CHF Re-admission

CAD - All-Cause Re-admission
Two studies® ¢! measure the effect of telehomecare on the risk of all-cause re-admission for
patients with CAD (Figure 10). Figure 10 shows that the results are in favor of the usual care

group, and therefore show that the us of telehomecare does not reduce the risk on all-cause re-

admission [RR 1.06, (95% (CI) 0.87-1.31), P=0.55 I2 = 61%].
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Intervention Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Frederix et al. ,2015 4 40 9 40 4.6% 0.38[0.11, 1.37]
Waldmann et al,,. 2008 297 752 279 748 95.4% 1.10 [0.88, 1.35]
Total (95% CI) 792 788 100.0% 1.06 [0.87, 1.31]
Total events 301 288

Heterogeneity. Chi® = 2.57, df = 1 {P = 0.11); I = 61%

Test for overall effect: 2 = 0.60 (P = 0.55)

CHF - All-Cause Mortality

0.01

0.1

1 10 100

Favours [intervention] Favours [control]

Figure 10. CAD - All-Cause Re-admission

Nine studiesd0 51, 52, 55, 58,59, 62, 63, 64 megsure the effect of telehomecare on the risk of all-cause

mortality for patients with CHF (Figure 11). The results are in favor of the usual care group,

which reveals that the risks of all-cause mortality are lower for the intervention group [RR 1.07,

(95% (CT) 0.88-1.30), P = 0.48 I? = 82%)].

Intervention Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chaudrey et al., 2010 92 826 94 1653 27.0%  2.08[1.54, 2.81] —-—
Dendale et al,, 2011 4 80 14 80 6.4%  0.25[0.08, 0.79]
Dierckx et al., 2015 47 278 15 55  10.1%  0.54[0.28, 1.06] —
Giordano et al., 2009 21 230 32 230 14.1%  0.62[0.35, 1.11] —
Koehler et al., 2011 54 354 55 356 22.5% 0.99[0.65, 1.48] ——
Kraai et al., 2016 14 94 10 83 4.4%  1.28[0.53, 3.05] I p—
Pedone et al., 2015 3 47 10 43 4.7%  0.23[0.06, 0.88]
Soran et al., 2008 11 160 17 155 7.8% 0.60[0.27, 1.32] —
Wade et al,, 2011 6 164 6 152 2.9% 0.92[0.29, 2.93] e e—
Total (95% CI) 2233 2807 100.0% 1.08 [0.90, 1.31]
Total events 252 253 T
Heterogeneity. Chi? = 29.48, df = 8 (P < 0.00001); I = 80% 1001 0:1 1:0 100:
Test for overall effect: Z = 0.82 (P = 0.42) Favours [intervention] Favours [control]

CHF - Cardiac Mortality

Figure 11. CHF - All-Cause Mortality

Four studies®!- 32 3 %6 measure the effect of telehomecare on the risk of all-cause mortality for

patients with CHF (Figure 12). The results are in favor of the intervention group, which indicates

that telehomecare has a positive result on the risk of cardiac mortality [RR 0.72, (95% (CI)

0.53-0.99), P=0.04 I? = 0%)].
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Intervention Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Dierckx et al.,, 2015 36 278 9 55 14.3% 0.76 [0.34, 1.68] —

Giordano et al., 2009 18 230 29 230 29.3% 0.59[0.32, 1.09] —&—

Koehler et al., 2011 40 354 46 356 44.6% 0.86[0.55, 1.35] ——

Soran et al., 2008 6 160 11 155 11.8% 0.51[0.18, 1.41] —_—

Total (95% CI) 1022 796 100.0% 0.72 [0.53, 0.99] L 2

Total events 100 a5

Heterogeneity, Chi® = 1.44, df = 3 (P = 0.70); 1> = 0% :001 0:1 ] 1:0 100:

Test for overall effect: Z = 2.01 (P = 0.04) Favours [intervention] Favours [control]

Figure 12. CHF - Cardiac Mortality

CHF - All-Cause Length of Stay
Two studies® % measure the effect of telehomecare on the length of stay (all-cause) for patients
with CHF (Figure 13). The results are in favor of the intervention group, which shows that

telehomecare reduces the length of stay in the hospital for all-cause reasons [RR -0.73, (95%

(CI) -3.32-1.87), P=0.58 1> = 0%).

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Dendale et al.,, 2011 7.1 13 80 g8 12.8 80 42.2% -0.90[-4.90, 3.10]

Pekmezaris et al., 2012 10.8 9.2 83 114 131 85 57.8% -0.60[-4.02, 2.82]

Total (95% CI) 163 165 100.0% -0.73 [-3.32, 1.87]
Heterogeneity. Chi2 = 0.01, df = 1 (P = 0.91); I = 0%
Test for overall effect: Z = 0.55 (P = 0.58)

~100 -50 0 50 100
Favours [intervention] Favours [control]

Figure 13. CHF - All-Cause Length of Stay

CHF - CHF Length of Stay
Two studies®® 67 measure the effect of telehomecare on the length of stay (CHF) for patients with
CHF (Figure 14). The results are in favor of the intervention group, which demonstrates that

telehomecare reduces the length of stay in the hospital for all-cause reasons [RR -0.96, (95%

(CI) -2.06-0.13), P =0.08 1> = 0%)].

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Dendale et al,, 2011 2.5 6.7 80 46 9.3 80 18.9% -2.10[-4.61, 0.41)

Yuorinen et al.,, 2014 0.7 2.4 47 1.4 35 47 8l.1% -0.70[-1.91, 0.51]

Total (95% CI) 127 127 100.0% -0.96 [-2.06, 0.13]
Heterogeneity. Chi? = 0.97, df = 1 (P = 0.33); I? = 0%
Test for overall effect: Z = 1.73 (P = 0.08)

~100 -50 0 50 100
Favours [intervention] Favours [control]

Figure 14. CHF - CHF Length of Stay
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CHEF - Self Care of Heart Failure Index (SCHFI): Self Management

Three studies®* 4% 68 measure the effect of telehomecare on the level of self-management of
patients with CHF (Figure 15). The results are in favor of the intervention group, which shows
that telehomecare has a positive effect on the self-management of CHF patients [RR -43.74,
(95% (CI) -43.74, - 36.60), P =0.00001 I* = 98%)].

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Antonicelli et al., 2008 67 7 28 70 & 29 20.2% -3.00([-6.39, 0.39] r
Antonicelli et al.,, 2010 67 7 28 70 & 29 20.2% -3.00[-6.39, 0.39] r
Perez-Rodriquez et al., 2015 82 10 20 g2 12 20 5.0% 0.00[-6.85, 6.85]
Yillani et al., 2014 67 [ 47 67 4 47  54.6% 0.00[-2.06, 2.06] ——
Total (95% CI) 123 125 100.0% =-1.21[-2.74,0.31] <
Heterogeneity. Chi® = 3.59, df = 3 (P = 0.31); I? = 16% _io -iS % 1%0

Test for overall effect: 2 = 1.56 (P = 0.12) Favours [intervention] Favours [control]

Figure 15. CHF - SCHFI: Self-Management

CHF - SCHFI: Self Maintenance

Three studies?» 4% % measure the effect of telehomecare on the level of self-maintenance of
patients with CHF (Figure 16). The results are in favor of the intervention group, which indicates
that telehomecare has a positive effect on the self-maintenance of CHF patients [RR -22.65,
(95% (CI) -26.65, -19.28), P =0.00001 I? = 96%].

Intervention Usual Care Group Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Bowles et al., 2010 48 26 36 64 24 182 15.1% -16.00[-25.18, -6.82] —
Davis et al., 2015 14 14 59 68 10 59 66.1% -54.00[-58.39, -49.61] n
Seto et al,, 2012 58 25 50 69 16 50 18.8% -11.00([-19.23, -2.77] ——
Total (95% CI) 145 291 100.0% -40.17 [-43.74, -36.60] L 2
Heterogeneity. Chi? = 113.04, df = 2 (P < 0.00001); I* = 98% t {

~100 -50 0 50 100

Test for overall effect: Z = 22.06 (P < 0.00001) Favours [intervention] Favours [control]

Figure 16. CHF - SCHFI: Self-Maintenance

CHF - SCHFI: Self Confidence

Three studies?® 4% 68 measure the effect of telehomecare on the level of self-confidence of
patients with CHF (Figure 17). The results are in favor of the intervention group, which reveals
that telehomecare has a positive effect on the self-confidence of CHF patients [RR -8.38, (95%
(CI) -13.20-3.56), P=0.0007 I = 61%].
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Pretest Posttest Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Bowles et al.,, 2010 57 24 36 72 19 182 19.7% -15.00([-23.31, -6.69] ——
Davis et al., 2015 50 18 59 88 10 59 45.3% -38.00[-43.48, -32.52] -
Seto et al., 2012 65 19 50 73 12 50 35.0% -8.00[-14.23, -1.77] -
Total (95% CI) 145 291 100.0% -22.96 [-26.65, -19.28] 4

i i = = SR = I t t d
Heterogeneity. Chi® = 54.63, df = 2 (P < 0.00001); I° = 96% Moo 35 5 55 100

Test for overall effect: Z = 12.21 (P < 0.00001) Favours [intervention] Favours [control]

Figure 17. CHF - SCHFI: Self-Confidence

CHF - Heart Rate

Four studies® ¢ 7. 71 measure the effect of telehomecare on the heart rate of patients with CHF
(Figure 18). The results are in favor of the intervention group, which demonstrates that
telehomecare has a positive effect on the heart rate of CHF patients [RR -1.21, (95% (CI)
-2.74-0.31), P=0.12 I = 16%].

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Antonicelli et al., 2008 67 7 28 70 & 29 20.2% -3.00[-6.39, 0.39] r
Antonicelli et al.,, 2010 67 7 28 70 & 29 20.2% -3.00([-6.39, 0.39] —_—
Perez-Rodriquez et al., 2015 82 10 20 g2 12 20 5.0% 0.00[-6.85, 6.85]
Villani et al., 2014 67 3 47 67 4 47  54.6% 0.00[-2.06, 2.06] ——
Total (95% CI) 123 125 100.0% -1.21[-2.74,0.31] -
Heterogeneity. Chi® = 3.59, df = 3 (P = 0.31); I? = 16% —iO —‘5 é t

0
Favours [intervention] Favours [control]

Test for overall effect: Z = 1.56 (P = 0.12) 10

Figure 18. CHF - Heart Rate

CHF - Intake of Beta Blockers

Three studies® %% 72 measure the medication intake of beta-blockers of patients with CHF
(Figure 19). The results are in favor of the usual care group and therefore show that telehomecare
has a negative effect on the medication intake of CHF patients [RR 1.86, (95% (CI) 1.39-2.51), P
=0.0001 I* = 0%].
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Intervention Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Diercky et al., 2015 161 278 25 55 25.3% 1.65 [0.92, 2.95] T—
Seto et al, 2012 44 50 38 50 6.6% 2.32 [0.79, 6.76] —
Sohn et al., 2012 239 281 632 843 68.1% 1.90[1.32, 2.73] -
Total (95% CI) 609 948 100.0% 1.86 [1.39, 2.51] <>
Total events 444 695
i i2 = - - 2 ! } + i
Heterogeneity. Chi® = 0.33, df = 2 (P = 0.85); I° = 0% b o1 o1 1 1 100

Test for overall effect: Z = 4.13 (P < 0.0001) Favours [intervention] Favours [control]

Figure 19. CHF - Intake of Beta Blockers

6.4. Discussion of the Literature Studies
This thesis has examined the added value of telehomecare for patients, healthcare professionals,
and healthcare organizations by means of an SLR and meta-analysis. These studies aims to
answer the following three sub-questions: “What is the added value of telehomecare for heart
patients?”, “What is the added value of telehomecare for healthcare professionals?” and “What

is the added value of telehomecare for healthcare organizations?”

Main findings

In the SLR and meta-analysis, the recent evidence on the added value of telehomecare for
patients diagnosed with cardiac arrhythmia, CAD, or CHF is synthesized. The SLR considered
44 studies, of which 5 focus on CAD and 39 focus on CHF; no articles were found on cardiac
arrhythmia. In the meta-analysis 25 studies were considered, of which 2 focus on CAD and 23
focus on CHF. The findings can be subdivided into four groups: patients, healthcare

professionals, healthcare organizations, and caregivers.

Patients
Almost all of the studies included in the SLR and meta-analysis focus on outcomes as
experienced by patients. Multiple outcomes were found in the SLR; if the data allowed, these
outcomes were compared in the meta-analysis.

For CAD one outcome has been research in the meta-analysis: all-cause re-admission,

which was in favor of the usual care group. One paper has been found researching the
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readmission for CAD, of which the results showed that significantly fewer patients in the
intervention arms had multiple readmissions.”3

For CHF, 14 outcomes were included in the meta-analysis, of which the following 12
were in favor of the intervention group: all-cause/cardiac/CHF hospitalization, all-cause/CHF re-
admission, all-cause/cardiac mortality, all-cause/CHF length of stay (LoS), self-management,
self-maintenance, self-confidence, and heart rate. The results for LoS (all-cause and CHF) and
hospitalization (all-cause and CHF) are confirmed by Inglis' Inglis’, and Kitsiou”. The
remaining two outcomes, namely all-cause mortality and the intake of beta-blockers, were in
favor of the usual care group. The effects on beta blockers confirms the results of Cleland’®. The
negative results found in relation to all-cause mortality contradict the results of Inglis! Inglis74,

and Kitsiou”. No studies that confirm the results of this meta-analysis were identified.

Healthcare professionals

The literature review identified two studies that examine healthcare professionals’ perceptions of
telehomecare in the context of CHF. Both studies found significant positive results, although it
was not specified what positive experiences were discovered. The positive perceptions of
healthcare professionals are acknowledged in Radhakrishnan’” and Lindberg;”® however in

Radhakrishnan’” negative experiences are mentioned as well.

Healthcare organizations
The advantages of telehomecare for healthcare organizations relate to cost-effectiveness, which
is investigated in eight studies on CHF. All of these studies found significant positive results on

the cost effectiveness of telehomecare, which confirms the findings of Inglis’4 and Seto.”’

Caregivers

A few studies have investigated the added value of telehomecare for caregivers. For CAD one
study has investigated the added value, which was mentioned to be significantly positive. As for
CHEF, three studies examine the outcomes; two find significantly positive results and one study

finds significantly negative results. However, none of the studies, either focust on CAD or CHF
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has specified what was experienced by the caregivers. To the best of our knowledge, only a few
studies that explore caregivers’ perceptions of telehomecare are available; of which Lindberg?®?
mentioned the importance of focussing on the users of telehomecare: the patients and family
members, in order to make telehomecare a success. A different study’® emphasizes a negative

perception of caregivers, but does specify the negative perception.

Implications
Implications for Practice
Compared to usual care, the implementation of telehomecare reduces mortality, hospitalization,
re-admission, and LoS and improves self-care behavior and heart rate. As such, telehomecare
should be considered to improve the quality of care for patients with CAD or CHF.

The experiences of telehomecare users can be a key factor in the successful delivery of
telehomecare. It is therefore recommended that future research examine these experiences and

use them as a guidance of implementation.

Implications for Research
This study has demonstrated that much is known about the added value of telehomecare as
experienced by patients. However, healthcare professionals, healthcare organizations, and
caregivers are shown to be underexposed in the literature. It is therefore recommended that
research focus on these parties, because including them will provide more information on their
experiences — which will likely have positive results on the acceptance of telehomecare

Lastly, many studies provide a quantitative view on the added value of telehomecare;
however, studies on the context of telehomecare are lacking. It is therefore recommended this

context be addressed through qualitative studies.
Limitations

In the literature study, no literature was included for cardiac arrhythmia. This likely stems from

the study’s limitation of using the inclusion criterion that patients should already be diagnosed
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with a disease. As telehomecare is often used to diagnose people with cardiac arrhythmia,
relevant studies may have been excluded. It would be interesting for future research to
investigate the use of telehomecare to diagnose people with cardiac arrhythmia.

In the literature study, limitations can also be found in relation to the dataset. Due to a
lack of data, only a few studies could be included for each outcome in the meta-analysis. Many
of these outcomes had varying follow-up times, which may have influenced the results of the

meta-analysis.
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7. The Added Value of Telehomecare for Cardiovascular Diseases
From the Professionals Perspective: A Qualitative Study

7.1. Introduction

Telehomecare initiatives occur commonly in conjunction with CVD, since it is one of the main
chronic diseases worldwide, has the highest prevalence of all chronic diseases,'® and is the most
common cause of death.!” As mentioned earlier, CVD is not only a chronic disease with a high
prevalence; it may also have a heavy burden of disease on patients. Shifting this burden of
disease to patients’ homes can facilitate the self-care process, giving them enhanced autonomy
and control in relation to their healthcare.! This shifting can be achieved through telehomecare.!
Telehomecare programs can be flexible and individually tailored and have the potential to
provide access to specialist care for a larger number of patients than usual care.! 82 83

However, these advantages seem to be underexposed in the Netherlands. Not much is
currently known about the telehomecare experiences of patients, healthcare professionals, or
healthcare organizations; information on the experienced added value by healthcare professionals
and organizations is missing in particular. When the added value for healthcare professionals is
mentioned in the literature, it is only noted that healthcare professionals are either positive or
negative about telehomecare; substantive details regarding what they do or do about
telehomecare are not provided.

However, since expanding telehomecare in CHF is a focal point in the National
Implementation Agenda eHealth,3* and is increasingly used in the Netherlands by people with
CHFE.® It would be interesting to know how people working with eHealth, such as healthcare
professionals, medical staff, eHealth experts and product suppliers, experience telehomecare and
view its challenges and downsides.

These experiences are presented in this chapter, based on an analysis of interviews who
not only provide information on their experiences but also highlight the importance of involving
local experts in research on telehomecare, and provide more information on the context of
telehomecare. This could be interesting for healthcare organizations that are involved in

developing new telehomecare programs in the Netherlands.
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7.2. Methods

Research Objectives

The objectives of this study were to examine the positive and negative outcomes of telehomecare
for patients, healthcare professionals and healthcare organizations in the Netherlands. To achieve
this objective the experiences of healthcare professionals, medical staff, eHealth experts and
healthcare providers were examined. Additionally, the aim of this study was to develop an
understanding of the meaning and experiences of the people working with telehomecare.?¢ This
study supplements the findings of the SLR and meta-analysis by conducting semi-structured
interviews to explore the views of the participants on using telehomecare for CVD in the

Netherlands.

Sample

Our participants included healthcare professionals, medical staff, eHealth experts and healthcare
providers. These four professions were selected for interviews because they provide different
perspectives on telehomecare. Healthcare professionals provide information as users of
telehomecare and have in-depth knowledge of patients’ experiences. Healthcare providers are
responsible for deciding how telehomecare should be used in the medical setting and are
therefore knowledgeable of medical organizations’ processes. They are also often informed of
recent studies that examine the effects of telehomecare. The last group of participants, eHealth
experts, provides a broader view on telehomecare. These participants are researchers who
investigate the usage of telehomecare. As such they are well informed on the subject.

Due to the scope of this study, no patients were interviewed to obtain information on the
added value of telehomecare or direct insights into their experiences, therefore, the interviews
included a focused partially on patients’ experiences. Even though no patients were interviewed,
it is believed that the participants can help to provide a broad context related to patient
experiences due to their frequent contact with patients.

eHealth experts provided the contact details of healthcare professionals, medical staff,
other eHealth experts and healthcare providers who were contacted via e-mail and received a

gentle reminder one week later.
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Participants were interviewed between March and June 2017. The interviews took place
either at the interviewee’s workplace or by telephone. A list of the participants, including their
job titles, years of experience in their current function, years of experience with telehomecare,

age, and organization they work for, is included in Appendix G.

Interview Protocol

An interview protocol, shown in Appendix H, was used to construct the semi-structured
interviews. A qualitative study is a vital addition on the current telehomecare evidence base
which is largely focused on outcomes rather than on the spectrum of people and processes that
can shape telehomecare.’” The goal of this study was to explore the experiences of people
working with telehomecare; patients, healthcare professionals, and healthcare organizations.

The first topic addressed in the protocol was the experiences of patients with
telehomecare. The first two questions were about both positive and negative experiences of
patients. These questions derived from Oudshoorn® who mentioned that although the changing
role of patients is addressed, no detailed empirical research on the use practices and experiences
is found in the literature. Secondly, one question is asked in the protocol about the experiences
between different cardiovascular diseases. Thirdly, since it is shown that certain demographic
characteristics influence the care process and hospital-based case outcomes for patient’s,3® the
participants were also asked to what extent the patient’s demographic characteristics and type of
CVD influences patients’ experiences. Lastly, questions are asked in the protocol about the
reasons of denying to use telehomecare.”’

The second topic address in the interview protocol is about the experiences of healthcare
professionals. As mentioned by De Vries,® the expectations and consequences of telehomecare
for the work of healthcare providers is rarely studies, and thus unclear. However, these aspects of
telehomecare are vital for the consideration and acceptance of telehomecare.”® Therefore, two
questions of the protocol are devoted to the positive and negative experiences of healthcare
professionals.

The last topic addressed in the interview protocol are the experiences of healthcare

organizations. Important when looking into the experiences of telehomecare for healthcare
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organizations is the cost-effectiveness, of which is appears that the specific context in which the
project takes place (different patients, environments, technologies and healthcare systems) are
important.’! Therefore, the experiences of healthcare organizations are addressed in the interview
protocol.

The interview protocol was revised and refined iteratively together with the second
supervisor (BvL) to ensure that no information was missed during the interviews. The interview
protocol was also refined during the interviews. Since not all participants were available for the
same amount of time, some questions had to be omitted.

The added value of telehomecare and examining the experiences of the participants were
explored using an inductive approach, which helped to answer the research questions. An
inductive approach implies that the investigators learn from the experiences gained throughout

the research,’® which are projected into patterns and support statements made in the research.

Data Collection

The interviews occurred face-to-face in the workplace or via telephone. They lasted from 30 to
60 minutes and were conducted by one master student. All interviews were audio recorded and
subsequently transcribed verbatim (using ExpressScribe Version 6.04) to avoid interpretations
before the data was analyzed on the basis of coding.

The interviews were conducted and transcribed in Dutch. The data analysis was
performed in Dutch and translated in English. The final transcripts and quotes were sent to the
participants for corrections and additions. The participants approved the results and were assured
that their interviews would remain confidential and that the researcher would report findings

anonymously.

Data Analysis
For the data analysis, the grounded theory has been used, which is defined as follows: “a general
methodology of analysis linked with data collection that uses a systematically applied set of

methods to generate an inductive theory about a substantive area.”? This theory emphasizes the
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systematic approach of data collection, handling, and analysis, with joint collection, coding and
data analysis as the underlying.”3

Once collected, the data was coded using NVivo for Mac, version 11.4.1. Although this
computer software cannot be seen as a way to make an analysis more rigorous, it is helpful for
working with large amounts of text.”* As described by the grounded theory, the coding process
started with open coding, which involved data analysis.””> In open coding, the researcher assigns
names and labels to particular parts of an interview transcript.”> As the open coding process
moved forward, an iterative reflection of what had already been coded led to new codes and
changes to the names of codes. As a result, interviews that had already been coded were checked
and recoded as necessary.”>

After open coding, the next step in the coding process was axial coding.”” In this type of
coding, relationships between open codes are identified for the purpose of developing core
codes.”! These core codes emerge as aggregates of the most closely interrelated open codes that
the researcher believes to be associated with each other.”® In the current study, this process
resulted in two types of codes: open codes, which are the topics mentioned in the interviews, and
core codes, which summarize the main topics of the relevant open codes. The open codes were
aggregated into the core codes. Both the open and core codes are shown in Appendix I.

In the last coding step identified in the grounded theory, namely selective coding, the
central concepts of the interviews are demonstrated.” In this steps, the relationships between the
concepts are demonstrated by showing the central concepts resulting from the interviews.

To establish the validity of the qualitative project, a senior reviewer (BP) identified the
coding procedure. This was done by recoding one interview and review all code descriptions and
studies which text fragments were linked to each code, which also helped to establish the validity
of the coding process.?® This validity check was the basis for a discussion on the meaning of the
codes, the best labels (i.e. names of the codes), and the code hierarchy (i.e. main codes and their
sub-codes). As a result of this discussion, several codes were renamed or added and open codes

were moved to other core codes. These changes improved the overall quality of the codes.
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7.3. Results

In this qualitative study, participants were asked to describe the added value of telehomecare.
Supporting quotations from the interviews are provided below.

To provide an overview of the sample, information on the participants is presented in
Table 6. A total of 15 participants (87% male) were interviewed: 5 cardiologists, 5 eHealth
experts, 2 medical staff, and 3 healthcare providers. The respondents have a mean age of 43 + 12
and work at 12 different organizations in the Netherlands. The mean years of experience of the
participants in this position is 8 years + 5. The mean years of the participants’ experience with

telehomecare is 4 years + 2.8.

Table 6. Interviewee Characteristics®

Characteristics Resp o(rrzl cie]njt_j
Sex

Female 2
Male 13
Mean age 42
Youngest 26
Oldest 65

Role
Cardiologist 5
eHealth expert 5
Medical staff 2
Healthcare provider 3

Effects of Demographic Characteristics
The participants mentioned different demographic outcomes that they think it influences patients’

experiences with telehomecare. The following characteristics, shown in Table 7, were cited:

13 99 CCs

age,” “digital skills,” “education,” “independence,” “location,” and “sex.”

3 The mean age of two participants is missing, which has an influence on the mean age
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Experiences related to these demographic characteristics seem to differ significantly
among the participants, such as the experiences with age and sex. For example, 20% of the
participants believe that older people have more difficulties working with technology, in contrast
to 13% who believe that the age does not have an effect. The following quotations indicate these

differences:

“You work with older patients, who are not always as experienced in technology

[...]” (healthcare provider #1)

However, other participants perceive the influence of age on patients’ technical skills

differently:

“First I thought that older people would not get it, but this is just not true [...] "’ (medical

staff #1)

Another demographic aspect that arose more frequently than others during the interviews
was the patient’s sex (20% of the participants). When they were discussing this issue,
participants tried to identify a relationship between the patient’s sex and technical skills. Their
experiences are varied; some (7%) say that one sex often has more experience in using

technology, whereas others said they had not experienced any difference at all (13%):
“[...] and they [women] may be even better with the technology than men. They already

have smartwatches. They are women on age, but already very involved with it [with the

devices used in telehomecare].” (medical staff #2)
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Table 7. The Influence of Demographic Characteristics on Telehomecare

Effect No effect
mentioned Role (number of 0 etiec . .
by # participants) menp(.)ned by # Role (number of participants)
participants participants
A 3 Cardiologist #2 ) Medical staff #1
ge eHealth expert #1 Healthcare provider #1
Digital skills 1 Cardiologist #1
Education 2 Cardiologist #2
Patient . .
independence 1 Cardiologist #1
Location 1 Cardiologist #1
. . Cardiologist #1
Sex 1 Cardiologist #1 2 Medical staff #1

The Effects of Telehomecare as Experienced by Patients

During their interviews, the participants were asked about patients’ experiences with
telehomecare. They mentioned many positive outcomes that patients enjoy as a result of
telehomecare; those commonly cited include “time efficiency,” (40%) “feeling of safety,” (47%)
“more and better patient information,” (33%) “patient involvement,” (67%) and “patient
compliance” (33%).

Nonetheless, healthcare professionals, healthcare providers and eHealth experts did not
only mention positive outcomes in relation to patient experiences; they also identified multiple
negative outcomes during their interviews. Outcomes that were mentioned frequently and
therefore seem to be important for the participants included “burden of telehomecare,” (47%)
“quality and timelines of contact,” (33%) “technical issues,” (40%) and “technical skills” (33%).
Both positive and negative experiences are described in Table 8.

Above it is noted that patients are more involved with the disease, which was experienced
by the participants as positive. However, healthcare professionals and providers also interpret
this negatively. They noted that patients sometimes start to feel sicker and therefore experience

an increased burden:
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“[...] especially with that project, we noticed that people started to feel sicker, because
their illness was moved to the home environment, literately. This also has to do with a

feeling of responsibility — people had the feeling they had to do more with their disease.’
(eHealth expert #1)

Lastly, 13% of the participants mentioned some patients experiences that are neither
positive nor negative. The participants mentioned that the physical activity of the patients, when
they rehabilitate from home with telehomecare, was neither better nor worse than the experiences

they had with patients in the usual care. For example:

“It is not negative per se, but a year later this group did not have more physical activity

than the usual care group, which we did expect in advance.” (cardiologist #5)
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Time
efficiency

Feeling of
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condition

Health

confidence
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ED visits
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stay

Re-admission

More and
better
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information

Patient
involvement

Patient
compliance

Patient
satisfaction

Quality of
Life

Tailored
care

Table 8. The Effects of Telehomecare Experienced by Patients

Positive
effect
mentioned
by #
participants

10

Role (number of
participants)

eHealth expert #3
Healthcare provider
#2

Medical staff #1
Cardiologis #2
Healthcare provider
#3

Medical staff #2
Cardiologist #1
Healthcare provider
#1

Medical staff #1

Medical staff #1

Cardiologist #1

Healthcare provider
#1

Healthcare provider
#1

Cardiologist #2
Healthcare provider
#1

Medical staff #2

Cardiologist #4
eHealth expert #1
Healthcare provider
#3

Medical staff #2
Cardiologist #2
eHealth expert #1
Medical staff #2
Cardiologist #1
Healthcare provider
#1

Healthcare provider
#2

Cardiologist #2
eHealth expert #1

participants

Role (number of
participants)

Cardiologist #1

Healthcare provider
#1

Medical staff #1
eHealth expert #1

No
effect
mentio
ned by
#
particip
ants

Role
(number of
participant

s)
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Cardiologist #2
Uptitration 4 Medical staff #1

#1

Burden of
telehomecar
e

Burden of
measuring

Felt sicker

Lack of
motivation

Obsessive
behavior

Privacy

Quality and
timeliness of
contact

Lack of face
to face
contact

Forgot to
measure

Technical
issues

Technical
skills

Afraid they
cannot use it

Technology
not in line
with patient
wishes

Unsafe
feeling when
training
from home

Physical

L 1 Medical staff #1
activity

Healthcare provider

Healthcare provider
#1

Medical staff #1
Cardiologist #1

Cardiologist #1
Medical staff #1

Healthcare provider
#1

eHealth expert #1
eHealth expert #1
Healthcare provider
#1

Medical staff #1

Cardiologist #3

Healthcare provider
#1
Medical staff #1

Cardiologist #1
Medical staff #1

Cardiologist #1
Medical staff #1

eHealth expert #1

Cardiologist #1
eHealth expert #2
Healthcare provider
#2

Medical staff #1
Cardiologist #1
eHealth expert #2
Healthcare provider
#2

eHealth expert #2
Healthcare provider
#1

Cardiologist #1

eHealth expert #1

Cardiologist

#1
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The Effects of Telehomecare as Experienced by Healthcare Professionals

Despite the telehomecare effects experienced by patients, healthcare professionals have also both
positive and negative experiences when using telehomecare. The (dis)advantages they identified
are shown in Table 9. One of the aspects which is experienced as both positive and negative by

the healthcare professionals is the changing role of healthcare due to telehomecare. For example:

“[...] they [patients] were very happy with it [telehomecare], because cardiologists don 't
want to do this, it is not what they were trained for. They were fine with it, then I can do

heart surgeries, which I like best.” (eHealth expert #1)

“Occasionally, nurses have the feeling that they are a police officer, for example, why
did the patient not measure today? [...] if you are a nurse who prefers hands-on work,

than you will like the new way of working less.” (cardiologist #1)°

Efficiency caused by telehomecare led to various experiences. More efficiency due to
less work, less healthcare utilizations and a better deployment of staff were experienced.
However, other participants mentioned that telehomecare led to more work instead of less.

Additionally, many participants mentioned that the availability of better patient data gives
healthcare professionals an increased feeling of security, which enables them to take more

appropriate and adequate actions in relation to patients’ health:

“[...] a feeling of security for the professional, if you don 't get a notification, you know it

is okay.” (healthcare provider #2)

® This was the case in the start-up phase of the telehomecare project. Now the protocols have changed and
it is less experienced like that.
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Lastly, negative experiences with regards to the quality of data, and therefore the

responsibility, were encountered. Additionally, healthcare professionals encountered technical

issues regarding telehomecare, as well as problems regarding technical skills.

Table 9. The Effects of Telehomecare Experienced by Healthcare Professionals

Changing role in
healthcare

Efficiency
Less work

Less healthcare
utilization

Staff deployment

Changing processes

More or better
patient information

Issues with quality
and responsibility

Technical issues

Technical skills

Positive
effect
mentioned
by #
participant
S

Role (number of
participants)

Cardiologist #3
Medical staff #1
eHealth expert #1

Healthcare provider #1

Cardiologist #1
Healthcare provider #1
eHealth expert #1
Healthcare provider #1,
eHealth expert #1

Cardiologist #2
Medical staff #2
Healthcare provider #3
eHealth expert #2

Negative
effect
mentioned
by #
participants

Role (number of
participants)

Cardiologist #3
Healthcare provider #3
Medical staff #1

Cardiologist #1
eHealth expert #1

Healthcare provider #1

Cardiologist #1
eHealth expert #2
Medical staff #1
Cardiologist #1
eHealth expert #1
Medical staff #1
Healthcare provider #1

The Effects of Telehomecare Experienced by Healthcare Organizations

The effects of telehomecare as experienced by healthcare organizations are mentioned in terms

of costs, as shown in Table 10. From the interviews, it seems that savings are probably linked to

the efficiency that healthcare organizations experience:
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“Reduction in poli[clinic] visits, days in the hospital, etc. We also did a calculation on
the costs together with a health insurer. [...]. So we have done some research, with very

positive results.” (healthcare provider #3).

Table 10. The Effects of Telehomecare Experienced by Healthcare Organizations

E;Zlcttwe Negative
mentioned Role (number of effectt. d Role (number of
by # participants) Ln e; tone participants)
participant yu
p participants
Cardiologist #1 Cardiologist #1
Effect on costs 3 eHealth expert #1 3 Healthcare professional #1
Healthcare provider #1 Healthcare provider #1
Healthcare utilization 1 Cardiologist #1

The Effects of Telehomecare Experienced by Caregivers

Our participants mentioned that not only patients, healthcare professionals, and healthcare
organizations notice the advantages of telehomecare, caregivers experience them as well. As
shown in Table 11 participants noted that they appreciate the increased convenience which is

enabled by telehomecare. This is also explained by a healthcare provider in the following quote:

“A lot of people [patients] are dependent on children and neighbors to get to the

hospital. See what this brings, in convenience and less hassle.” (healthcare provider #2)
Additional, the participants mentioned that caregivers also experience time-efficiency.

Furthermore, the caregiver can be more involved because they have more insight in the measured

vital data of the patient, and therefore know more about the patient’s health condition.
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Table 11. The Effects of Telehomecare Experienced by Caregivers

Eft;zlct:ve Negative
mentioned Role (number of effectt. d Role (number of
by # participants) {)n e; lone participants)
participant e
S participants

Experienced Healthcare provider #1

. 2

convenience eHealth expert #1

Time-efficiency 1 Healthcare provider #1

Involved caregiver 1 Healthcare provider #1

7.4. Discussion
Main Findings
The objective of this study was to examine the positive and negative outcomes of telehomecare
for patients, healthcare professionals, and healthcare providers in the Netherlands. We also tried
to increase the data’s meaning of our findings by describing the experience of the participants.

In the research both positive and negative experiences with telehomecare are described
from different perspectives. Outcomes that go beyond what was found in the literature studies are
also mentioned in the interviews, which could be of interest for looking into the added value of
telehomecare. These additional experiences and outcomes give more meaning to the data and

supplement the SLR and meta-analysis.

Added Value of Telehomecare for Patients

Our result showed many outcomes that serve as insights of the experiences of patients. Many of
these outcomes were not found in the earlier performed SLR and meta-analysis, such as the
advantages of telehomecare related to up-titration and having more information about patients
(which can be helpful for creating a more suitable care plan). Although not resulting from the
literature study performed in this thesis, the result of more and better patient information and the

possible role of telehomecare for medication up-titration are found in different literature studies.

97-99
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The positive outcomes that were mentioned in the interviews are a decrease in hospital
utilization, and improved patient compliance, patient satisfaction, self-rated health status, and
QoL, confirming the results of Paré!® However, the last mentioned outcome contradicts with the
findings of Rojas,’! who describes that telehomecare does not improve the QoL.

Additionally, our participants found an increase in the patient’s physical activity and a
decrease in ED visits, re-admissions, and length of stay, confirming the results of Inglis,’
Dansky,?? and Benatar.!?! Previous studies showed that patients are less likely to seek care at the
ED if a healthcare provider follows their clinical data.!®! This gives the patient an increased
feeling of safety, which confirms the results found in the interviews. Additionally, we found that
the patients experience more personalized care which is more tailored to their specific health
situation due to the use of telehomecare. This confirms the results of Boyne!?* and Fairbrother.!%4

Negative outcomes, such as privacy issues and patients’ demonstration of obsessive
behavior, were mentioned by our participants. These results on privacy were not found in the
previous studies. However, in other studies it is described that although the initial fee of some
patients was privacy, this seems to be diminish after using it for a while.”

Although the reassurance caused by telehomecare was mentioned earlier,'® our
participants found that telehomecare caused an increased burden on the patient, for example by
causing an unsafe feeling, This in turn was caused by telehomecare as it made their home an
extended healthcare institution. 198 109

Additional negative experiences with telehomecare were mentioned by our participants in
terms of technical issues and the technical skill level of the patient, confirming the results of
Creswell'** and Boyne.!

Some results are only mentioned a few times during the interviews and therefore seem
less important than other aspects. However, it is noteworthy to mention that previous studies did
not found the following findings: the quality and timeliness of the contact between patient and
healthcare professional, the unsafe feeling experienced by the patient when training from home,

and lastly, the patients’ lack of motivation to use telehomecare.
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Added Value of Telehomecare for Healthcare Professionals

Our interviews provide in-depth information on the added value as experienced by healthcare
professionals. As such, the changing role in healthcare is mentioned, which is both experienced
as a positive and negative change for healthcare professionals. The acceptance of the new role
due to telehomecare is relatively high, confirming the results of Gagnon.’> However, negative
experiences with a changing role for healthcare professionals are confirmed in the literature, such
as a fear to lose power, or the fear to become redundant.!8

The participants mentioned that the efficiency of healthcare professionals’ did increase
due to telehomecare. However, the level of efficiency is disputed in the interviews, and depends
on the way telehomecare is provided.”® In the literature a gap does exist on if and how
telehomecare can be efficient.!'? The last advantage of telehomecare experienced by healthcare
professionals is that more and better patient information is available, confirming the results
found in the study by Radhakrishnan.”’

As for the negative aspects, our participants were concerned about the quality and
responsibility of telehomecare. These concernes were also experienced by Chang.!?
Additionally, our participants mentioned issues with technology. These findings are consistent
with the findings of Fairbrother,!** who mentioned that the complexity of technology can be
frustrating and anxiety provoking. Lastly, examples of personnel that refuses to use telehomecare
are given in the interviews, which is might be due to a lack of knowledge on how to operate the

system, confirming the results of Boyne.!8

Added Value of Telehomecare for Healthcare Organizations

In relation to the added value for healthcare organizations, our participants only mentioned costs,
and the effect of healthcare utilization on costs. They believe that telehomecare positively affects
hospitals’ expenses by reducing the healthcare utilization of patients, which has an impact on
total expenses. However, it is also mentioned to be a burden on the healthcare costs. Previous
studies showed that telehomecare is cost effective, however, the cost-effectiveness may differ

due to the different countries in which it was performed.” 7°
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Caregivers

Our results showed that the caregivers experienced more convenience in dealing with the

patient’s health. This increased convenience is due to less healthcare utilization, resulting in more

available time. Additionally, it was mentioned in our interviews that telehomecare provides the

caregiver with more data insight, enabling more involvement for the caregiver with the patient.
To the best of our knowledge, no previous study confirms or disconfirms our findings.

However the study of Scott®! found different negative experiences, such as the financial burden,

social confinement, and psychological distress experienced by caregivers.

Implications

It is expected that this study will mainly have implications for healthcare providers; however,
healthcare professionals and patients can benefit from the results as well. Healthcare providers
will encounter the positive results by becoming aware of how healthcare professionals and
providers experience telehomecare. Having knowledge on the experiences of healthcare
professionals and providers will likely enable providers to understand how the healthcare
professionals who will use the technology might experience telehomecare. This can in turn
support healthcare organizations when they are deciding how to best implement the technology
in the healthcare process.

Beyond having implications for healthcare organizations, this qualitative study also offers
benefits to suppliers by providing additional knowledge on the experiences of healthcare
professionals and patients using telehomecare. This knowledge offers more insights into
healthcare professionals’ experiences and therefore also into the technical issues that the
participants encounter. Being aware of these experiences when developing telehomecare projects
could probably help suppliers to achieve better usability and technical robustness.”® 101
Improving the usability and technical robustness will ensure that patients and healthcare
professionals have less negative experiences with telehomecare, and can therefore increase the

use of telehomecare.
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Limitations

Finally, this qualitative study has some limitations. It is possible that because of the exclusion of
patients direct input on patients’ experiences with telehomecare is missing. It was therefore not
possible to give a complete overview on the added value of telehomecare as experienced by all
parties. However, the patient's perspective is discussed in the SLR and meta-analysis, and
additionally obtained from the experiences of the participants. Nevertheless, it would be
interesting for a future qualitative study to investigate the added value of telehomecare as
experienced by patients.

Lastly, the inclusion of 15 respondents in the qualitative study was limited. Additionally,
non-believers and non-users were not included in the interviews ample. It could therefore be that
different experiences and opinions are not included into this qualitative research. It is thus
recommended that a further qualitative study be conducted with a larger sample size to see

whether participants mention different outcomes.
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8. Discussion

This thesis examined the added wvalue of telehomecare for heart patients, healthcare
professionals, and healthcare organizations, both worldwide and in the Netherlands. The added
value was investigated through an SLR, meta-analysis, and semi-structured interviews to answer
the following main research question:

“What is the added value of telehomecare for heart patients, healthcare professionals,

and healthcare organizations?”

Main findings
Telehomecare Devices
The devices that are most commonly used with telehomecare for CVD were researched in an
SLR. Two different CVDs were investigated: CAD and CHF.

In the literature on telehomecare for CAD patients, the most frequently used devices are
ECG devices and BPDs. For CHF patients, weight scales and BPD are most common; this
combination of devices is also the most often occurring for both diseases. Although in the
literature it is mentioned that these devices are used for CAD and CHF patients,*! no literature is

found which describes which the most frequently occurring devices are.

Patients

Both positive and negative outcomes on the added value of telehomecare were found through all
of the research methods that were used in this thesis. However, it is noteworthy that almost all
positive and negative outcomes of the SLR and meta-analysis, were also mentioned in the
interviews.

The following outcomes were both identified in the quantitative research as in the
interviews: health condition,>!: 54 70. 111, 112, 113 heglthcare utilization,®7- 114 115. 116 medjcal intake®:
55,56, 60. 67,69, 70, 117, 118 hgychological condition,!® re-admission,’!- 6169 70,72, 117,120 Qg 52, 68. 115, 121
ED visits,23: 53. 54 56. 64. 122 health perception,’: 62 69 LoS 3! 50. 53. 72, 117, 122 ge]f. care, 6. 113, 116, 119, 129
Hospitalization,3!> 32 61, 64, 118, 127 and mortality,>% 31> 52, 33, 61, 64,69, 72, 123 wwere mentioned in the

quantitative research but not in the interviews.
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However, this is not the case the other way around; the interviews did provide many
additions to the positive and negative outcomes measured in the SLR and meta-analysis: time-
efficiency, feeling of safety,!?? health confidence, more and better patient information,”’-%° patient
involvement, patient compliance,!? satisfaction with care,!?? tailored care,'®, burden of
telehomecare,'? lack of motivation, obsessive behavior, privacy, uptitration,®’* technical issues,
192 and technical skills.!04

These additional outcomes seem to show that it is not possible to predict which outcomes
will be important in practice. As such, the interviews appear to be a good supplement to the SLR
and meta-analysis by providing the context of telehomecare. This context is described through
information on often-mentioned themes and insights into certain outcomes (such as demographic

characteristics) that seem to have causal relationships.

Healthcare Professionals

A finding from the literature review and interviews is that healthcare professionals have a
positive perception of the use of telehomecare; however, the literature does not mention what
they experience as added value. This was discussed in more detail in the interviews, where
participants commented on positive experiences with their changing role in healthcare,?
increased efficiency, and more or better patient information.”” The increased level of efficiency is
disputed in the interviews, and seems to depend on the way telehomecare is provided.®’

Negative outcomes experienced by healthcare professionals were only mentioned during
the interviews: a changing role and method of working,'® issues with quality and responsibility,
110 technical issues,'® and a lack of technical skills.!%3 These results confirm those reported by
Jaarsma,’® which describe professionals’ concerns regarding patient dependency on practitioner
support, an increased workload, and the need for improved technology. It is remarkable that
additional outcomes were found in the current qualitative study and that even more negative
outcomes are mentioned by Cleland’® and Boyne,!?® which indicates that additional qualitative

research on this subject is merited.
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Healthcare Organizations

The SLR and meta-analysis revealed that telehomecare can increase the cost-effectiveness of
healthcare. The participants noted varying opinions, saying it is either cost-effective or a burden
on healthcare costs. Although telehomecare requires an initial financial investment, Inglis’* and
Seto” find it to be cost effective. The results of the literature may differ from the interviews,

because the studies are conducted in different countries.

Caregivers
The effects of telehomecare experienced by caregivers were not included in the research
questions. However, the added value for caregivers is discussed in both the literature review and
the interviews, mostly in terms of time-efficiency. The negative experiences are also mentioned
in the SLR, however, the included literature does not elaborate on which negative experiences
are encountered by the caregivers. However, in Scott,! more negative experiences are identified,
such as financial burden, social confinement, and psychological distress.

Beyond a few studies, almost no research has been done to investigate the caregivers’
experiences with telehomecare. It is therefore recommended that more research be undertaken to

extend to the knowledge relating to this subgroup.

Conclusions

The qualitative study added much information to the quantitative study, especially in terms of
outcomes for healthcare professionals and caregivers. It is mentioned by Kaplan!3? that multiple
methods enable different kinds of data to be collected and thus help to form a complete picture,
thereby strengthening the robustness of a study’s results. It is therefore expected that conducting
a more extensive qualitative study would yield even more outcomes for caregivers and

healthcare professionals.

69



Implications
Implications for Practice
Compared to usual conventional care, the implementation of non-invasive telehomecare has
positive influences on, among others, mortality, re-admission, hospitalization, and LoS. It should
therefore be considered as a strategy for improving the quality of care for people with CVD.

The interview results also indicate that healthcare organizations are insufficiently
included in the telehomecare process. However, this study identifies multiple advantages for this
group. It is therefore important that its findings are translated into practice and that these parties

also both included in the telehomecare process and made aware of its value in relation to CVD.

Implications for Research
As mentioned above, the preferences and engagements of patients, healthcare professionals,
healthcare organizations, and caregivers are key for the success of telehomecare. As such, they

should be focused on more in future research.

Limitations

The quantitative study investigated the added value of telehomecare for three diseases (CAD,
cardiac arrhythmia, and CHF); however, this distinction is not made in the qualitative study. It
would therefore be interesting to use both types of studies to investigate the added value for each
disease.

Almost all outcomes resulting from the quantitative study are focust on the added value
of telehomecare for patients. If the included literature did mention added value for healthcare
professionals, healthcare organizations and caregivers, it was often not further specified. In the
interviews more in-depth results were found for these specific roles. However, the differences in
the found results made it difficult to compare the outcomes of the quantitative-, and qualitative
research. Therefore future research, both qualitative as quantitative, is recommended on the
added value of telehomecare for healthcare professionals, healthcare organizations and

caregivers.
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