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General introduction

GENERAL INTRODUCTION

Definition, consequences and epidemiology of stroke

Stroke, or cerebrovascular accident, is a medical condition in which the blood flow to the
brain is interrupted. Stroke can be either ischemic, when a clot in a blood vessel blocks the
blood flow to the brain (80% of the cases), or haemorrhagic, when a blood vessel in the
brain ruptures (20% of the cases). As a consequence, brain areas are deprived of oxygen and
nutrients, causing damage to the brain tissue [1]. Abilities controlled by these areas can be lost
or impaired. Survivors commonly experience disabilities in motor function, speech and/or
cognition [2,3] and may have lifelong restrictions in daily activities and participation in
society [4].

Stroke is the second leading cause of death in the world [5], with 1 in 6 people
worldwide suffering from stroke in their lifetime. In the Netherlands in 2018, the incidence
of stroke was estimated to be 40,000 (20,2000 men and 19,800 women) with a prevalence
of 356,400 people living in the community with the consequences of stroke [6]. Worldwide,
the absolute number of stroke and the people affected by stroke is expected to increase
[7]. This is mainly due to an aging population and to the improved quality of stroke care,
especially early thrombolysis, resulting in declining mortality rates [8]. In the Netherlands,
the annual prevalence of stroke is expected to increase with 54% between 2015 and 2040

[6].

Medical management & specialized rehabilitation

In the acute phase, stroke patients are treated in a hospital (emergency room, intensive
care, medium care, stroke unit and/or neurology ward). In 2018, in the Netherlands, 30% of
the people with an ischemic stroke and 11% of those with a haemorrhagic stroke died within
30 days [9]. Hospital stay is generally short, with an average length of stay of 6 days [10], and
ends when the patient is medically stable. After hospital discharge, approximately 25-30%
of the patients is discharged to a nursing home for geriatric rehabilitation. These are mostly
older patients with limited potential for recovery and who are not able to return home
(yet). About 60-65% of the patients is discharged to their homes [11], where treatment can
be provided by healthcare professionals close to home (primary care) or during outpatient
rehabilitation in specialized rehabilitation facilities. The remaining 10% is discharged to
specialized rehabilitation facilities for inpatient stroke rehabilitation [12].

Inpatient and outpatient stroke rehabilitation in a specialised rehabilitation facility
is offered mostly to patients in the working age with potential for recovery and more
complex participation goals [13]. In the Netherlands, about 3,200 stroke patients receive this
treatment each year [14]. In 2020, 18 of the 36 members of the overarching organization for
medical rehabilitation in The Netherlands (Revalidatie Nederland) deliver specialized stroke
rehabilitation [15].

Stroke rehabilitation in specialized rehabilitation facilities includes a comprehensive,
multidisciplinary process aiming to restore impaired functions, activities and/or participation
restrictions [2]. The multidisciplinary team usually includes a rehabilitation physician, a
physical therapist, an occupational therapist, a speech therapist, a psychologist and a social

11




Chapter 2

worker. Depending on local availability, additional professionals such as a recreational
therapist or dietician can also be involved. Rehabilitation typically follows a process of
assessment, goal setting, therapy and reassessment [2]. For each patient, a tailored
rehabilitation planis defined, depending on the type and severity of the impairments and the
patients’ personal rehabilitation goals. The length of stroke rehabilitation ranges between
3 and 26 weeks [16]. Multidisciplinary stroke rehabilitation reduces the likelihood of long-
term disability and increases independence in daily activities [17,18], and approximately
90% of the patients are able to live independently after stroke rehabilitation [13].

Digital health technology in rehabilitation (eRehabilitation)

Recently, there is an increasing interest in the application of digital health technologies in
healthcare in general, including in stroke rehabilitation [19,20]. The use of digital health
technologies in rehabilitation is often referred to as eRehabilitation. eRehabilitation can be
used for several purposes. First, it may improve quality of care, by the possibility to monitor
compliance, progress and health behaviour better [21] and by supporting self-management
and self-ownership [21]. Second, it may improve access to care during rehabilitation [21],
between inpatient and outpatient rehabilitation [22,23], after rehabilitation [24] and at
a distance when face-to-face treatment is impossible [21]. Third, it may increase (cost)
effectiveness [25], in the absence or scarcity of resources [26,27]. The use of eRehabilitation
may facilitate all phases of the rehabilitation process, i.e. assessment, diagnosis, goal-
setting, therapy, and education [28] and may be applied by means of various devices such
as a smartphone, laptop or tablet.

Several classifications exist to order eRehabilitation technologies, such as the
framework published by Chen and colleagues [29]. Based on that classification, multiple
technologies are described which can be part of an eRehabilitation intervention. Games and
exercise programs are conducted to perform rehabilitation activities by using online exercise
programs or by playing games [30,31]. This includes exercise games which are developed
for commercial purposes and applied for stroke rehabilitation, or programs specifically
developed for therapeutic purposes [32]. Those games and exercise programs are mostly
provided as an addition to conventional stroke rehabilitation [22]. Telecommunication
technologiesinclude the use of digital technologies such as telephone and video conferencing
for communication purposes only, to help patients receive medical services from healthcare
professionals remotely [33]. Sensors, such as smartwatches are devices to measure for
instance patients’ daily activity[34]. Virtual reality devices provide a virtual environment
that simulates the physical environment, making exercising more realistic [35].

Barriers and facilitators in the context of eRehabilitation

In order to successfully start using eRehabilitation, the context in which eRehabilitation
will be implemented needs to be known. According to the implementation theory of Grol,
the use of healthcare innovations is influenced by barriers and facilitators in the context of
the setting, in this case the specialized rehabilitation facilities [36]. Barriers and facilitators
in the context may be identified at six levels: the Innovation, the Organizational context,
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the Individual professional, the Individual patient, the Social context and the Political and
economic context. For eRehabilitation after stroke, previous literature identified factors at
five levels. Barriers and facilitators at the level of the Intervention included concerns about
ease of use [37] and security of data transfer [38]; at the level of the Organisational context
insufficient time for the implementation [39] and the lack of integration of eRehabilitation
into the existing stroke rehabilitation services [40]; at the level of the Individual patient and
Individual healthcare professional lack of technical expertise [28,37] and fear of reduced
face-to-face contact [41]; and at the level of the Political and economic context problems
with insurance [42].

Although abovementioned barriers and facilitators give some insight into the
acceptability and feasibility of eRehabilitation, it remains unknown which barriers and
facilitators have the greatest impact on the use of eRehabilitation. These insights are
necessary in order to tailor an implementation strategy to factors that influence the use of
eRehabilitation the most, making an implementation strategy more effective [41,43].

Effectiveness of eRehabilitation

In the past 10 years, a number of systematic reviews was published on the effectiveness of
eRehabilitation after stroke. It was concluded that eRehabilitation in a controlled research
environment may result in improved healthcare outcomes, like walking speed, balance and
mobility [35], cognition and mood [44] and health-related quality of life [45]. Despite the
increasing body of evidence with a growing number of randomised controlled trails (RCT),
it is hard to draw conclusions about the effectiveness since interventions and outcome
measures varied greatly and few studies were adequately powered [25].

Most studies concerning the effectiveness of stroke eRehabilitation focused on
interventions targeting only one domain of stroke rehabilitation, e.g. hand function [25].
However, as most stroke patients face multiple and distinct problems, evaluating different
eRehabilitation modalities simultaneously may be useful. As such, eRehabilitation programs
can be used for multiple purposes and combining exercise programs (including cognitive,
speech and physical exercise programs), communication technologies and sensors like
activity tracking. Combining eRehabilitation interventions would greatly increase ease of
use [46]. However, evidence on the effectiveness of eRehabilitation interventions combining
various digital interventions is scarce. In the recent published systematic review about
eRehabilitation for stroke [25,29,35,44,45], only three RCTs are performed combining
multiple interventions in one digital environment, i.e. online exercises combined with
activity tracking and/or stroke-related education. In this, eRehabilitation was compared
with conventional rehabilitation in patients less than one year post stroke. All showed
comparable outcomes for conventional rehabilitation and eRehabilitation with respect to
motor function and knowledge about stroke [47-49].

As mentioned previously, research concerning the effectiveness of eRehabilitation
after stroke is mainly performed in a controlled setting [25,50]. However, the clinical context
and the employed implementation strategy may be of great influence on the effectiveness
[51]. Moreover, eRehabilitation should be offered and investigated in combination with
conventional stroke rehabilitation to achieve its full potential [42]. Pragmatic trials, in which
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the effectiveness of eRehabilitation is studied when integrated in the context of a stroke
rehabilitation facility, are barely performed but could be a valuable next step in increasing
the use of eRehabilitation after stroke [25].

Implementation of eRehabilitation

Worldwide, the translation of recent developments of digital healthcare technologies into
the use of eRehabilitation in specialized rehabilitation facilities has been slow [52]. This is
remarkable since the potential benefits of eRehabilitation are evident [25], eRehabilitation
becomes more and more available [22] and patients and healthcare professionals are
very willing to use eRehabilitation [53,54]. Although literature is available concerning
the feasibility of eRehabilitation and its implementation, a profound evaluation of what
works and why regarding implementation strategies for eRehabilitation has not previously
been performed in a clinical setting for stroke rehabilitation. This knowledge can be very
important to support future implementation of eRehabilitation and to interpret the results
of pragmatic effectiveness studies [25,55].

Implementation strategy Intervention

Effectiveness
study

Implementation |
study

Barriers &
facilitators

Context

Figure 1. The complex interplay between the barriers and facilitators in the context, the effectiveness and the
implementation strategy for the use of eRehabilitation after stroke [51]
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The interplay between effectiveness, implementation and context

For successful use of eRehabilitation in specialized rehabilitation, the complex interplay
between the intervention, the implementation strategy and the barriers and facilitators
in the context is important (Figure 1). An optimal method to investigate this interplay is
performing a hybrid implementation and effectiveness study, combined with an exploration
of the barriers and facilitators. In such a hybrid implementation and effectiveness study, the
eRehabilitation intervention and the implementation strategy are tested simultaneously. A
benefit of a hybrid design is that it supports a more rapid translation of evidence into clinical
practise and provides a more valid assessment of the clinical effectiveness [56].

Outline of this thesis

The effectiveness of eRehabilitation is not only influenced by the intervention itself, but also
by the implementation strategy and the context in which the intervention is implemented.
The latter two aspects often vary from one intervention, organisation or country to the other.
Since knowledge about these specific areas is scarce, this thesis aims to provide insight in
the interplay between the effectiveness, the implementation strategy and the context of
eRehabilitation after stroke, as delivered in a specialized rehabilitation facility. To study this
interplay, the sub aims of this thesis were:

¢ Identify the (most important) barriers and facilitators of patients, informal caregivers
and healthcare professionals regarding the use of eRehabilitation after stroke
(Chapters 2, 3, 4).

e Investigate the effectiveness of a multidisciplinary eRehabilitation intervention
embedded in conventional stroke rehabilitation, using a hybrid implementation and
effectiveness study design (Chapter 5).

e Investigate what works and why in the implementation of a multidisciplinary
eRehabilitation intervention in conventional stroke rehabilitation, using a hybrid
implementation and effectiveness study design (Chapter 6).
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Chapter 2

ABSTRACT

Background: The uptake of eRehabilitation programs in stroke care is insufficient, despite the
growing availability. The aim of this study was to explore which factors influence the uptake
of eRehabilitation in stroke rehabilitation, among stroke patients, informal caregivers, and
healthcare professionals.

Methods: A qualitative focus group study with eight focus groups (6—8 participants per
group) was conducted: six with stroke patients/informal caregivers and two with healthcare
professionals involved in stroke rehabilitation (rehabilitation physicians, physical therapists,
occupational therapists, psychologists, managers). Focus group interviews were audiotaped,
transcribed in full, and analysed by direct content analysis using the implementation model
of Grol.

Results: 32 patients, 15 informal caregivers, and 13 healthcare professionals were
included. A total of 14 influencing factors were found, grouped to 5 of the 6 levels of the
implementation model of Grol (Innovation, Organizational context, Individual patient,
Individual professional, and Economic and political context). Most quotes of patients,
informal caregivers, and healthcare professionals were classified to factors at the level of
the Innovation (e.g., content, attractiveness, and feasibility of eRehabilitation programs).
In addition, for patients, relatively many quotes were classified to factors at the level of the
individual patient (e.g., patients characteristics as fatigue and the inability to understand
ICT devices), and for healthcare professionals at the level of the organizational context (e.g.,
having sufficient time and the fit with existing care pathways).

Conclusion: Although there was a considerable overlap in reported factors between
patients/informal caregivers and healthcare professionals when it concerns eRehabilitation
as innovation, its seems that patients/informal caregivers give more emphasis to factors
related to the individual patient, whereas healthcare professionals emphasize theimportance
of factors related to the organizational context. This difference should be considered when
developing an implementation strategy for patients and healthcare professionals separately.

22



Why the uptake of eRehabilitation programs in stroke care is so difficult

BACKGROUND

Stroke is a major cause of disability [1], including long-term problems with motor function,
cognition, communication [2], and participation [3]. Specialized rehabilitation has shown to
be effective in recovery of these functions [4]. Due to the increasing incidence of stroke [5],
an increased need for rehabilitation care is expected in the future [6]. To meet this increasing
demand and at the same time limit the growth of stroke rehabilitation costs, blended care
in which information and communication technology (ICT) are used alongside conventional
therapy offers a potential solution. ICT is in the last decennia increasingly accessible,
affordable, and remotely available 24/7. ICT can for example be used to relieve healthcare
professionals from manual labour and make rehabilitation accessible to a larger number of
stroke patients while maintaining or increasing the effectiveness of rehabilitation [7].

The use of ICT in rehabilitation, eRehabilitation, can be seen as an additional way of
delivering stroke rehabilitation, in which a service is delivered via a wide variety of possible
ICT devices like telephone, computer, tablets, smartphone, virtual reality, and robotic
devices. It can target communication, cognitive problems, motor deficits or aphasia [8], and
includes physical and cognitive exercise programs, serious gaming, goal setting, education,
information [8, 9], and e-consultations for remote communication and monitoring [10].
Recent randomized clinical trials have shown that eRehabilitation programs are effective in
improving health of stroke survivors [11, 12]. In addition, eRehabilitation may facilitate self-
directed home-based rehabilitation, decrease chronic disability after stroke, cardiac arrest,
COPD [13], and offers possibilities to continue treatment after discharge from rehabilitation
[9].

Literature about the perspective and acceptance of technologies like eRehabilitation
in both patients [14—-16] and healthcare professionals [17, 18] showed that most stakeholders
are interested in eRehabilitation after stroke; among others to improve communication,
including the possibility to call healthcare professionals in case of questions or concerns and
improve social contact between patients, to increase participation in therapeutic activities
and adherence, and to facilitate better rehabilitation outcomes.

Despite this positive view of the end-users and widespread agreement about the
importance and potentials of eRehabilitation, use of eRehabilitation in clinical practice is
lacking [19]. Literature of the last decade shows that acceptance and willingness to adopt
eRehabilitation in stroke rehabilitation is hampered by the fact that not all patients are
confident with ICT devices like smartphone and tablet [14] and both patients [15, 16] and
healthcare professionals [18] do not want eRehabilitation to replace more social face-to-
face contact. A study about the uptake of eRehabilitation in India concluded that healthcare
professionals were especially worried about adapting the existing workflow into a new way
of service delivery [20]. Concerns about installation of and using ICT devices, the lack of
face-to-face contact, the limited scope of exercise, and stroke-related impairments were
raised as well [20]. When using tablet-based therapies, patient had the most difficulties
with following complex instructions when trying to understand how to use ICT devices
[8]. Besides, as requirement for successful uptake, healthcare professionals have stressed
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the importance of tailoring a program to the patients’ personal situation [18] and having
sufficient time for the uptake of such innovations [17].

Although abovementioned studies give some insight into the possibilities and
feasibility of eRehabilitation and characteristics of its end-users, a thorough investigation
of all barriers and facilitators for the uptake of eRehabilitation for stroke in a western
country, including opinions of multiple end-users, is lacking. To improve this uptake and
support healthcare professionals and patients in the use of eRehabilitation, such insights
are needed [14, 21]. Therefore, this study aimed to identify factors influencing in the
uptake of eRehabilitation after stroke among patients, informal caregivers, and healthcare
professionals.

METHODS

1. Design

To identify factors influencing the uptake of eRehabilitation, a qualitative focus group study
was conducted among stroke patients, informal caregivers, and healthcare professionals.
Focus groups were chosen as method since this type of data collection contributes to a
better understanding of end-users’ attitudes, experiences, and expectations [22]. In
order to allow participants to speak freely about their treatment and experiences in the
rehabilitation centre, separate groups were organized for patients/informal caregivers and
healthcare professionals. Moreover, it was expected that separate groups would stimulate
more discussion since participants have shared experiences. The intended group size was
six to eight participants, but up to ten patients were invited to account for participants who
declined at short notice [23]. We planned to continue with focus group interviews until data
saturation was reached. Data saturation was reached when no additional factors emerged
during three consecutive interviews [24]. The COREQ guidelines were used for adequate
design and reporting of the study [25].

2. Recruitment and inclusion

Patients, informal caregivers, and healthcare professionals were recruited from two Dutch
rehabilitation centres; Sophia Rehabilitation in The Hague and Rijnlands Rehabilitation
Centre in Leiden.

2.1 Patients/informal caregivers

In January 2016, the electronic patient registries of the rehabilitation centres were searched
for potentially eligible patients based on the following inclusion criteria: (1) older than
18 years, (2) diagnosed with stroke, and (3) completed rehabilitation which started after
June 2011. From a group of approximately 2700 potential participants which are treated
in 1 of both rehabilitation centres, 200 patients from each centre were randomly selected.
Those 400 patients received a letter with information about the study and an invitation to
participate. Invitations to patients were directed to the informal caregiver as well, which
could be a partner, child, parent, or friend who is involved in the daily life of the patient. An
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invitation was also sent to five former stroke patients who met on a regular basis to discuss
on-going innovation and research projects in rehabilitation (“innovation partners”).

The invitation included a self-developed questionnaire concerning impairments as a
consequence of stroke (physical, communication, cognition), use of ICT devices (smartphone,
tablet, laptop, pc), and the purpose of this use (applications, email, information, games,
exercises). This was done to select a diverse group of patients with respect to type of
impairments and the use of ICT devices within each focus group.

Patients and informal caregivers could indicate their willingness to participate by
filling in the informed consent and their availability for the focus groups. Patients willing
to participate were selected to be part of the focus groups based on their availability and
type of impairment. Some patients were not invited because of their availability. Use of ICT
devices was comparable for all participants. No reminders were sent since the number of
patients that responded without reminder was expected to be high enough to reach data
saturation. All responding patients and informal caregivers received an e-mail informing
them whether they were invited for a focus group or not.

2.2 Healthcare professionals

Certified healthcare professionals (rehabilitation physician, physical therapist, occupational
therapist, psychologist, and speech therapist) with at least 2 years of work experience in a
specialized rehabilitation team for stroke patients were invited for the focus groups (n = 56,
29 at Sophia Rehabilitation, 27 at Rijnlands Rehabilitation Centre). All eligible healthcare
professionals received an email with information about the study and an invitation to
participate.

3. Focus group

Each focus group was conducted by three persons; a moderator (MW; MSc, female/BB; MSc,
female), an assistant (BB; MSc, female/HB; MSc, female), and an observer (HB; MSc, female/
SH; physiotherapist, male/PK; MD, female). The assistant contributed with questions, made
sure all participants were involved in the discussion, and managed the tape-recorders and
time, the observer observed and took notes. The moderator and assistant have a master’s
degree in health sciences or human movement sciences and were involved in research
projects in the rehabilitation centre but not in daily care practice. Their education included
training in the conduct of interviews and both were not involved in care of the participants.
The participants had no personal background information on the interviewers.

The focus groups lasted 2 h, including a 15-min break. More breaks were provided
if necessary. At the end, all patients received travel cost reimbursement and were rewarded
with a gift card of €10, for participating in the focus group. Patients received feedback of the
results of the focus groups by means of a newsletter. The focus groups took place between
January and March 2016 in the two involved rehabilitation centres in the Netherlands.
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4. Interview guideline

A semi-structured interview guide was developed, including open-ended questions in
the following domains: (1) the content of an eRehabilitation service, (2) appearance and
accessibility, and (3) factors influencing the uptake.

Multiple models are designed to describe and categorize factors that influence
the uptake of an innovation in healthcare. Example are the implementation model by
Grol [26], the model by Cabana [27], determinants of change model by Fleuren [28], or
consolidated framework by Damschroder [29]. For this study, the implementation model of
Grol was chosen since it offers a framework to identify and categorize factors in the uptake
of innovations in healthcare [26]. Especially, the innovation, in this case eRehabilitation, is
included in the model, which is expected to be of major influence on the implementation.

The model of Grol suggests that the following groups of factors can be defined: (1)
Innovation; in this case eRehabilitation, including advantages of its use in practice and the
feasibility, accessibility, and attractiveness of eRehabilitation programs; (2) Organizational
context; for example organization of care practices, staff, capacities, resources, structures;
(3) Individual patient; for example knowledge, skills, and attitude of the patients, including
stroke-specific characteristics; (4) Individual professionals; for example, the awareness,
knowledge, skill, and motivation to change of the healthcare professionals working in the
rehabilitation centre; (5) Economic and political context; including financial arrangements,
regulations, and policies; and (6) Social context; including opinion of colleagues, culture of
the network, and collaboration.

Each focus group started with an introduction, including the aim of the meeting,
timeline, and rules. Participants also gave permission for audio recording. During this
introduction, a global idea about eRehabilitation was given, in which it was explained
what eRehabilitation is and an example was shown on a screen. Prompts (e.g., example of
eRehabilitation, pictures, questions, etc.) were included in the interview guide to support
participants in verbalizing thoughts about an abstract concept as eRehabilitation. Examples
of questions asked are: “What do you need in order to be able to use eRehabilitation in daily
practice?” or “What kind of problems do you anticipate when using eRehabilitation?”

A pilot focus group with the five innovation partners was conducted to test the
interview guide. Although they did not meet the inclusion criterion of start rehabilitation
after June 2011, the pilot session did not lead to major changes in the study protocol. The
data collected were added to the study data.

5. Data analysis

The audio-tapes of all focus groups were transcribed in full. The transcripts were then
qualitatively analysed by two of four researchers separately [MW/BB/PK/SH]. Directed
content analysis was used, in which the researchers used a theory or relevant research
findings as guidance for initial coding [30], in this case the implementation model of
Grol [26]. During these analyses, transcripts were read and quotes were marked with a
code. Discrepancies between researchers were discussed in order to reach consensus. If
researchers still disagreed, a third researcher (JM) who was not involved in the analysis
made a final decision. All quotes with a code were collected in one database. Codes with
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comparable content were merged into sub-factors, sub-factors with comparable content
were merged into factors, which were then assigned to the overarching levels of the model
of Grol. Additionally, the (sub-)factors identified were discussed by the research group.
Transcripts were not returned to the participants for correction. The software package Excel
2010 was used to organize codes, (sub-)factors, and levels. Descriptive statistics are used to

describe basic characteristics of patients and informal caregivers.

6. Ethical approval

All participants gave written informed consent prior to participation. Patients were assured
their anonymity and told that participation in the study would not affect their treatment
position in the rehabilitation centre. The study was approved by the Medical Ethical Review

Board.

Focus group with innovation
partners (former patients).
No caregivers included.
(n=5/n=0)

Number of patients invited
to participate, number of
informal caregivers unknown
(n=400/n=unknown)

Number of patients/
informal caregivers that
wanted to participate
(n=53/n=22)

Did not wish to participate
(n=15)

No valid address (n=10)

Did not respond (n=322)

Number of invited patients
& informal caregivers
(n=32/n=15)

Patients/informal
caregivers not invited to
participate (n=21/n=7)

Number of patients/
informal caregivers that
were present at the focus
group (n=32/n=15)

Patients/informal
caregivers not present at
the focus group (n=5/n=0)

Figure 1. Flow of inclusion of participants in the focus group study
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RESULTS

Participants
Patients/informal caregivers

A total of 53 patients (response rate 13%) and 22 informal caregivers responded to the
invitation (Figure 1). Six focus groups (including the pilot session with the five innovation
partners) were conducted with a total number of 32 patients and 15 informal caregivers;
26 patients and 7 informal caregivers were not available at the scheduled time of the focus
groups. Basic characteristics of patients and informal caregivers are shown in Table 1.

Healthcare professionals

In total, 24 of the 56 healthcare professionals agreed to participate in the study (response
rate 43%). Eleven healthcare professionals were not able to be present at the scheduled
time, so 13 healthcare professionals were included, divided in 2 focus groups. These
healthcare professional groups included physiotherapists, psychologists, occupational
therapists, speech therapists, physicians, and managers (Table 1).

Table 1. Characteristics of participating stroke patients, informal caregivers and healthcare professionals

Characteristic Patients Informal caregivers Healthcare
(n=32) (n=15) Professionals (n=13)
Gender; number male (%) 19 (59) 4(27) 3(23)
Patient & Informal caregiver
Mean age in years (SD) 56.9 (15.1) 60.6 (9.9)
Time since stroke in months (SD) 27.8 (14.0)
Communication problems; number (%) 16 (50)
Motor problems; number (%) 20 (63)
Cognitive problems; number (%) 24 (75)
Using digital devices in daily life; number (%) 32 (100)
Purpose of using digital devices:
Email; number (%) 18 (56)
Applications; number (%) 15 (47)
Searching information; number (%) 10 (31)
Games; number (%) 14 (44)
Exercises; number (%) 8(25)
Healthcare professional
Physiotherapist; number (%) 3(23)
Psychologist; number (%) 1(8)
Occupational therapist; number (%) 3(3)
Speech therapist; number (%) 1(8)
Rehabilitation specialist; number (%) 4(31)
Manager; number (%) 1(8)

SD; standard deviation
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Factors influencing the uptake of eRehabilitation

From the transcripts of the 8 focus groups, quotes from patients, informal caregivers, and
healthcare professionals could be merged into 21 sub-factors, which could subsequently be
merged into 14 factors (Table 2). These factors were allocated to five out of the six levels of
the implementation model of Grol; Innovation, Organizational context, Individual patient,
Individual professional, and Economic and political context. No factors were identified at the
level of the Social context.

In the transcripts of the focus groups with patients/informal caregivers, 18 sub-
factors could be identified. Most quotes of patients and informal caregivers were at the level
of the Innovation (n = 234, 42% of total number of quotes) and the level of the Individual
patient (n = 226, 40% of total number of quotes). From the transcripts of the focus groups
with healthcare professionals, also 18 sub-factors could be identified. Most quotes of
healthcare professionals were at the level of the Innovation (n = 108, 39% of total number of
quotes), and the level of the Organizational context (n = 89, 35% of total number of quotes).

Table 2. Factors influencing the uptake of eRehabilitation programs after stroke

Level Factor Sub-factor Patient & Profes-
caregiver sional
Innovation Accessibility Period in which eRehabilitation is X X
accessible
Devices on which eRehabilitation is X X
accessible
Feasibility Helpdesk function X X
Tailored to patients’ situation X X
Attractiveness Ease of use of eRehabilitation X X
Content of eRehabilitation program X X
Privacy Privacy and safety of patient data X X
Advantages of use Characteristic of innovation with X X

Organizational
context

Individual
patients

Individual
professional
Economic and
political context

added value

Organization of care

Resources

Time

Tasks and responsibilities
professional

Tasks and responsibilities informal
caregiver

Tasks and responsibilities
organization

Software
Hardware
Space at home
Time

Motivation to change

Knowledge

Skill
Patient characteristics

Reasons (not) to use eRehabilitation
for patients

Knowledge about use of
eRehabilitation

Skills with use eRehabilitation
Impairment after stroke

Reasons (not) to use eRehabilitation
for professionals

Financial
arrangements

Insurance

29



Chapter 2

For the patients/informal caregivers, no new factors emerged after three focus
groups; for the healthcare professionals, both focus groups resulted in new factors. In the
following sections, the factors within each level will be discussed, first for the patient/
informal caregiver and then for the healthcare professional.

1. Factors at the level of Innovation (eRehabilitation program)
This level included the following factors: accessibility, feasibility, attractiveness, privacy, and
advantage of use.

Accessibility: Patient and informal caregivers reported that the uptake of eRehabilitation
would be limited when the accessibility of the eRehabilitation programs was restricted to the
rehabilitation centre or to their clinical rehabilitation time. “I think it should be a continuation
of regular rehabilitation” (Informal caregiver 2.1). Furthermore, an eRehabilitation program
should be accessible on multiple devices like a computer, laptop, tablet or smartphone.

Healthcare professionals agreed that eRehabilitation should be accessible for the
patient during and after rehabilitation, on a device that patients preferred.

Feasibility: Patients/informal caregivers felt that eRehabilitation was only feasible when (1)
a helpdesk for assistance in case of problems with the uptake of eRehabilitation programs
was available, (2) the eRehabilitation program would be tailored to the patients’ personal
situation, and (3) eRehabilitation would be supplemental to conventional therapy. Patients
said eRehabilitation cannot replace traditional rehabilitation because patients felt they
needed daily care at the start of rehabilitation and severe motor problems cannot be
solved by a digital program. “At the start | could not speak or swallow. How does a program
[eRehabilitation] teach me that?” (Patient 1.5).

Healthcare professionals reported the importance of an ICT-helpdesk to address
technical questions about, e.g., internet connection. “I don’t want that we as therapists get
all those questions about the program and installation of it. Where should patients go with
their questions? | think a helpdesk.” (Healthcare professional 2.4). Additionally, they agreed
that eRehabilitation cannot replace traditional rehabilitation and mentioned that patients
also benefit from peer contact in the rehabilitation centre.

Attractiveness: Attractiveness of an eRehabilitation program was influenced by its ease of use
and content. Patients/ informal caregivers reported that an eRehabilitation program should,
among others, consist of cognitive and physical exercises, serious games, information, peer
contact, goal setting, an agenda, and an exercise schedule. Ease of use would increase when
all components of an eRehabilitation program are organized on one website, icons are used
instead of text and no noise, flash signals or unclear layout was used and the design should
be adjustable to personal preferences. “Maybe with a sweet voice, or a sweet little music.”
(Informal caregiver 3.1).

Healthcare professionals mentioned that an eRehabilitation program would
benefit from the inclusion of a clear day schedule with planned and performed exercises.
The uptake of an eRehabilitation program would decrease if not all exercises healthcare
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professionals want to prescribe are included, and ease of use would decrease if it would not
be possible to set up an exercise program easily.

Privacy: Patients did not perceive it as a violation of their privacy when a therapist would
have access to their personal data. Even more, patients reported that it would be extra
motivating when healthcare professionals were able to see the exercises they did (not)
perform: “For me, it [access for the healthcare professional to exercises data] would be very
motivating, since your performance is monitored.” (Patient 2.2).

For healthcare professionals, (internet) connections which could not guarantee the
privacy and safety of personal data was a barrier in the uptake of eRehabilitation. “It is a
must that eRehabilitation programs meets the privacy requirements. Data transport must
be safe.” (Healthcare professional 1.1).

Advantage of use: Patients reported many advantages of eRehabilitation. Among others,
this included the possibility to have a clear overview of planned and performed exercises
and perform those exercises at a time of their own preference. Furthermore, it offers a
possibility to continue an exercise program after discharge. A patient described this as “not
feeling abandoned after discharge from the rehabilitation centre.” (Patient 2.4). Besides,
patients reported a possible benefit from receiving feedback about daily activities and
performed exercise.

These advantages of use were also reported by healthcare professionals. “The
advantage for patients is the possibility to continue exercising, which is not limited to the
rehabilitation centre anymore.” (Healthcare professional 2.1). In addition, the professionals
also reported the possibility to have an e-consult with patients as an advantage.

2. Factors at the level of Organizational context
At the level of the Organizational context, three factors were identified: organization of care,
resources, and time.

Organization of care: Patients reported that healthcare professionals needed to set up and
adjust an eRehabilitation exercise program, since patients perceived they were unable to
do this themselves. “They [the healthcare professionals] obviously know the patient. So, |
mean, they can say, this is what the patient needs, and adjust the program after a certain
time” (Patient 4.1). The presence of an informal caregiver who could assists the patient was
reported as a beneficial bonus that could increase the uptake of eRehabilitation. “She has
plenty of time to learn how to use eRehabilitation but she needs someone to practice it
with.” (Informal caregiver 4.6).

In line with the patients, healthcare professionals reported that an exercise program
needed to be tailored to the patient’s situation, and set up by a healthcare professional. This
was supplemented with the task of the organization to ensure a good fit with the existing
care pathways, and to arrange all necessary software and hardware. “I think that just all
the computers in the rehabilitation centre must be sufficiently updated with all necessary
software.” (Healthcare professionals 2.6).
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Resources: Resources needed for successful uptake included software, hardware, and
physical space. Problems with the software were reported as limiting for the uptake of
eRehabilitation in all focus groups sessions. Patients/informal caregivers said they would
not use eRehabilitation when problems with the software occurred which were not resolved
quickly. Concerning the hardware, patients were willing to purchase required hardware like
a tablet when necessary. Besides, some patients reported not having enough space (3 x 3
m) at home to perform exercise safely.

For healthcare professionals, problems with the software were mentioned as a
major barrier as well. “When you plan an e-consultation with the patient and the internet
connection is bad or the webcam fails, you have to reschedule the consultation. | see some
large potential problems.” (Healthcare professional 2.2). Additionally, some healthcare
professionals expected that the uptake among patients would be less when it was required
to buy a new device, while others mentioned that most patient possess one or more ICT
devices.

Time: Some patients reported that the uptake of eRehabilitation would be limited due to
lack of time, others perceived an eRehabilitation programs as useful daytime activity. “I was
sick and had no work, so the use of eRehabilitation would have been a welcome change”
(Patient 3.1).

Healthcare professionals reported that the uptake of eRehabilitation would
decrease if they lacked the time to get to know the program, for instance by education
from the supplier. “A reason why | do not use eRehabilitation, is because | am not familiar
with all the possibilities. It takes time to make it my own, leaving less time for the patients.”
(Healthcare professional 1.5). Besides, lack of time to monitor the progress of patient in the
eRehabilitation program was reported as barrier as well.

3. Factors at the level of Individual patient
Quotes at this level could be grouped into the factors motivation to change, skills, knowledge,
and patient characteristics.

Motivation to change: A motivation to start using eRehabilitation was, among others, the
possibility to have peer contact with other stroke patients or other informal caregivers. In
addition, patients frequently mentioned that exercises would be more stimulating using
eRehabilitation, since a variety of games or exercises would be more fun than exercises on
paper. Reasons not to use eRehabilitation were the chance of getting overstimulated by
using ICT devices, and the replacement of personal contact by digital contact. Contact via an
eRehabilitation program was perceived less personal than face-to-face contact. “You cannot
replace human contact with contact by digital devices. That is always a loss.” (Patient 2.5).
Healthcare professionals reported that eRehabilitation would be motivating for
patients since it would give them the opportunity to exercise outside treatment hours
and after discharge or could reduce travel time and costs if e-consultations were available.
However, healthcare professionals were, like patients, also afraid for overstimulation
of the patients and loss of social contact. “What | hear from many clients, especially on
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the long-term, is loneliness. There are possibilities to prevent loneliness, but | think this
[eRehabilitation] is an individualistic way of training.” (Healthcare professional 1.1).

Skills and knowledge: Opinions about skills and knowledge to use ICT devices for
eRehabilitation programs differed within patients and within informal caregivers. Some
patients and informal caregivers reported that their skills and knowledge would be sufficient:
“I can deal well with a smartphone, a tablet or a laptop.” (Patient 5.2). Other patients and
informal caregivers reported not having enough knowledge or skills for the uptake of
eRehabilitation programs, “I am also alone and | am not very technical, so it cannot do it
on my one.” (Patient 2.2). Patients reported that they need to be taught how to use the
eRehabilitation program by a healthcare professional.

Healthcare professionals did not report any factors related to skills and knowledge
at the level of the individual patient.

Patient characteristics: Patients and informal caregivers agreed that the use of an
eRehabilitation program would not be suitable for every stroke patient, due to varying
impairments and limitations. Among others, these limitations could concern the loss of
the ability to understand ICT devices or loss of energy due to their stroke. Several informal
caregivers mentioned that eRehabilitation was not suitable for their partner or family
member. “It [handling ICT devices] does not work now. Every time you join the group class
it goes well, but when you come home you do not know how to do it anymore.” (Informal
caregiver 6.3 talking to partner).

Healthcare professionals also mentioned that eRehabilitation would not be feasible
for all patients in rehabilitation, but others reported that they are willing to try. “Sometimes,
| want try it with a patient but | do not know if it is feasible. Then the patient really likes it
and you can see another side of him; the person is very fanatical and is being active, that is
very surprising.” (Healthcare professional 1.5).

4. Factors at the level of Individual professional

Only from the transcripts of the healthcare professionals, one factor assigned to the level
of the individual professional was identified: motivation to change, in other words why a
healthcare professional would or would not start using eRehabilitation programs. Healthcare
professionals expected that working as a multidisciplinary team would be easier after the
uptake of an eRehabilitation program. An eRehabilitation program could improve insight in
the prescribed exercises and actions taken by other disciplines. Healthcare professionals
mentioned that they were cautious to prescribe eRehabilitation for a longer time since
they were afraid to give false hope if it was advertised that eRehabilitation program would
be accessible forever. Healthcare professional: “A forever-accessible program could imply
that exercising via an eRehabilitation program would be useful in the chronic phase after
stroke, while most exercises promote improvement only in the period directly after stroke.”
(Healthcare professional 2.1).
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5. Factors at the level of Economic and political context

Financial arrangements, in particular reimbursement, were the only factor identified at this
level. Some patients said that the absence of reimbursement of the costs of an eRehabilitation
program made it impossible for them to start using eRehabilitation, since they could not spare
the money to pay forit. Others perceived it as an extra motivation to actually use eRehabilitation
when paid for it. “If it is for free, you work less hard for that.” (Informal caregiver 3.1). “So a
certain payment seems good to me.” (Patient 3.2) “Or a subscription.” (Informal caregiver 3.1).
“Yes, that would reinforce the involvement.” (Patient 3.2).

Healthcare professionals mentioned the absence of reimbursement only as a
restricting factor for the uptake of eRehabilitation. “Implementation of eRehabilitation costs
a reasonable amount of money. There is no direct return of the investment or reimbursed
yet. So that is still a big bottleneck.” (Healthcare professional 1.2).

DISCUSSION

This qualitative focus group study explored factors influencing the uptake of eRehabilitation
programs in stroke care in western country, from the perspective of patients, informal
caregivers, and healthcare professionals. Fourteen factors influencing the uptake were
identified, grouped into 5 levels: Innovation, Organizational context, Individual patient,
Individual professional, and the Economic and political context. No factors related to the social
context were found.

Considerable overlap between patients/informal caregivers and healthcare
professionals was found, especially at the level of the Innovation. Many participants expressed
positive beliefs about the potentials of eRehabilitation, like the possibility to continue therapy
after discharge and more motivation for therapy-related activities. However, all end-users
emphasized the importance of the possibility to get to know the eRehabilitation program; for
patients, this included education from their healthcare professionals how to use the program;
for the healthcare professionals, this included education and time to get used to the program.
Differences between patients/informal caregivers and healthcare professionals were found as
well. Patients/informal caregivers reported more quotes in the level of the Individual patient
(i.e. patients’ characteristics as fatigue and the inability to understand ICT devices), where
healthcare professionals reported more at the level of the Organization context (i.e. having
sufficient time and the fit with existing care pathways). Therefore, end-users were focused
in the same extent to factors related to the Innovation, but patients/informal caregivers
were more concerned about factors related to the Individual patients where healthcare
professionals were more concerned about factors related to the Organizational context.

Concerns about the Organizational context were found before in the implementation
of eRehabilitation in stroke [20]. Although it seems clear that eRehabilitation will affect the
way daily rehabilitation is delivered [10], previous research stated that rehabilitation therapy
should start with face-to-face contact to establish a good patient-professional relationship [31].
The current research stresses the importance of supplementing eRehabilitation to traditional
rehabilitation instead of replacing it as well; all end-users reported that eRehabilitation

34



Why the uptake of eRehabilitation programs in stroke care is so difficult

would only be feasible when added to traditional rehabilitation. Therefore, to optimize stroke
rehabilitation, it seems best to offer blended care in which eRehabilitation programs are added
to regular face-to-face treatment and to integrate care supported by ICT with traditional care
[14, 32].

This study did not find any factors related to the social context. This is in line with
findings from previous studies that assessed factors influencing the implementation of
eRehabilitation [10, 33, 34]. A previous study about the implementation of virtual reality [34]
reported, for example, only factors related to the organizational context, individual patient,
healthcare professional, and technological aspects. In addition, a policy statement reported
as well, only legal, technological, and financial barriers [10]. Also after implementation, during
the actual use of eRehabilitation, healthcare professionals were not worried about social
pressures of colleagues [33]. A possible explanation is that the use of eRehabilitation in our
study would be voluntary. The study of Schaper and Pervan [35] showed that voluntary use
of technologies in the rehabilitation setting, healthcare professionals’, especially physical and
occupational therapists’, intention to use eRehabilitation were not significantly influenced
by colleagues; the decisions to use eRehabilitation was made independent from other team
members. As a result, factors related to the social context had little influence on healthcare
professionals’ uptake of technologies like eRehabilitation.

Next to the results considering blended care and the absence of factors in the social
level, the results of our study confirm findings from previous studies. Healthcare professionals
previously stressed the importance of getting the time and opportunity to become familiar
with eRehabilitation programs [17]. In addition and in line with our findings, support of
informal caregivers and the role of the healthcare professional to introduce eRehabilitation
to the patients seemed crucial for successful uptake [31]. Important aspect for the feasibly of
eRehabilitation is the usability for those with less capabilities and adjusted to characteristics
of those clinical conditions [10].

Additional to the observed similarities, differences between previous research
and this research were also found. In previous research in both patients and healthcare
professionals, patients had a more positive view at eRehabilitation than the healthcare
professionals [20]. It this study, that difference was not noticed, but not explored in detail as
well. A possible reason for this is that healthcare professionals involved in the study of Tyagi
[20] were previously involved in eRehabilitation, which was not the case for most healthcare
professionals in this study. Another difference was that in our study, patient characteristics
(mostly as a consequence of stroke) were reported as possible barrier, in contrast to literature
about uptake of eRehabilitation not specified to stroke [33, 36]. Therefore, it is recommended
that implementation strategies must be tailored to both end-users and to specific impairments
of the disease as well. In order to implement interventions with the right content and sufficient
ease of use, involvement of patients/informal caregivers and healthcare professionals in the
development of eRehabilitation is important.

A limitation of this study is that we could not aim for data saturation among healthcare
professionals. Whereas six focus groups were conducted with patients/informal caregivers
and data saturation was reached, for the healthcare professionals this was not possible due
to practical issues. Differences in results between patients/informal caregivers and healthcare
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professionals may have resulted from this imbalance. A second limitation was that the
participants of the pilot study did not meet the inclusion criterion of start of rehabilitation
after June 2011. This inclusion criterion was set because we believe that patients with a
longer time since start of rehabilitation are not familiar with the recent stroke rehabilitation
and innovations like eRehabilitation, which is a prerequisite to be able to contribute to the
conversation during the focus groups. However, since the participants of the pilot study are
discussing innovations in stroke rehabilitation on a regular basis, they still have a good feeling
with recent developments and current stroke care. Therefore, we believe that a longer time
since start of rehabilitation of these participants did not affect their opinions and statements.

Based on this study, it was not possible to determine which factors have the largest
impact on the uptake of eRehabilitation, or how these are associated with characteristics of
patients and healthcare professionals. Such insights are crucial since it is practically impossible
to tailor animplementation strategy to all factors that may influence the uptake. To increase the
uptake of eRehabilitation programs, future research should focus on such insights and factors
identified as most important should be considered in the development and implementation
strategy of eRehabilitation innovations for stroke rehabilitation. Those interventions should be
assessed on its (cost)-effectiveness in randomized and controlled trails.

For clinical practice, we recommend that implementation strategies for
eRehabilitation must be tailored to factors influencing the uptake of eRehabilitation among
end-users. As a consequence of differences in the factors found between end-users, the used
strategies must be different for patients/informal caregivers and healthcare professionals.
For patients, this means that it is important that future eRehabilitation programs increase
the ease of use, especially for of impaired body functions, to ensure eRehabilitation is
applicable for as many patients as possible [37]. For uptake among healthcare professionals,
it seems crucial that the eRehabilitation program is attractive, but also fits well into existing
process of care. Since the uptake of eRehabilitation starts with the healthcare professional
using eRehabilitation and introducing it to the patients [18], the factors mentioned by
healthcare professionals should be an important starting point in increasing of uptake of
eRehabilitation for, e.g., policy makers. To make sure that eRehabilitation programs have the
right content and sufficient ease of use, involvement of all end-users in the development of
the eRehabilitation innovation is important.

CONCLUSION

This research identified factors influencing uptake of eRehabilitation in a western country.
Although there was a considerable overlap in reported factors between patients/informal
caregivers and healthcare professionals when it concerns eRehabilitation as innovation,
this research shows that patients/informal caregivers give more emphasis to factors related
to the individual patient, whereas healthcare professionals emphasize the importance of
factors related to the organizational context. This difference should be considered when
developing an implementation strategy.
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Chapter 3

ABSTRACT

Objective: Despite the increasing availability of eRehabilitation, its use remains limited. The
aim of this study was to assess factors associated with willingness to use eRehabilitation.

Design: Cross-sectional survey.
Subjects: Stroke patients, informal caregivers, healthcare professionals.

Methods: The survey included personal characteristics, willingness to use eRehabilitation
(yes/no) and barriers/facilitators influencing this willingness (4-point scale). Barriers/
facilitators were merged into factors. The association between these factors and willingness
to use eRehabilitation was assessed using logistic regression analyses.

Results: Overall, 125 patients, 43 informal caregivers and 102 healthcare professionals
participated in the study. Willingness to use eRehabilitation was positively influenced by
perceived patient benefits (e.g. reduced travel time, increased motivation, better outcomes),
among patients (odds ratio (OR) 2.68; 95% confidence interval (95% Cl) 1.34-5.33), informal
caregivers (OR 8.98; 95% Cl 1.70-47.33) and healthcare professionals (OR 6.25; 95% ClI
1.17-10.48). Insufficient knowledge decreased willingness to use eRehabilitation among
patients (OR 0.36, 95% Cl 0.17-0.74). Limitations of the study include low response rates
and possible response bias.

Conclusion: Differences were found between patients/ informal caregivers and healthcare
professionals. However, for both groups, perceived benefits of the use of eRehabilitation
facilitated willingness to use eRehabilitation. Further research is needed to determine the
benefits of such programs, and inform all users about the potential benefits and how to use
eRehabilitation.
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INTRODUCTION

Stroke is a major cause of disability worldwide [1], including long-term physical and cognitive
impairments [2]. Recovery of these functions requires specialized multidisciplinary stroke
rehabilitation [3]. Due to the increasing incidence of stroke and the major increase in the
cost of healthcare [4], there is a need for more efficient rehabilitation strategies. The rapid
growth of accessible and affordable information and communication technology (ICT) offers
a potential solution, and may improve the effectiveness of rehabilitation [5, 6].

The use of ICT in rehabilitation (i.e. eRehabilitation) is a method for delivering
rehabilitation in addition to conventional modes of delivery in the sub-acute and chronic
phases of rehabilitation. eRehabilitation is delivered using a variety of possible ICT devices,
such as computers, tablets and smartphones, and includes exercise programmes, serious
gaming (conducting rehabilitation through playing games), education and e-consultations
[7]. Randomized clinical trials (RCTs) showed that eRehabilitation can decrease stroke-
related impairments [6, 8, 9], reduce physical effort required from healthcare professionals,
make rehabilitation accessible to larger number of stroke patients [5], make it possible to
continue therapy-related cognitive and physical activities after discharge [10], decrease
chronic disability, and facilitate home-therapy [11, 12]. A positive attitude toward the
use of eRehabilitation was found among all end-users, including stroke patients, informal
caregivers [13-15] and healthcare professionals [16, 17]. The use of eRehabilitation has
been associated with enjoyment, extra feedback, physical and cognitive benefits and the
possibility to address the limitations of the current rehabilitation system, such as limited
therapy hours, low motivation and poor adherence to exercise [18].

Despite these promising results and widespread agreement about the importance
and potential of eRehabilitation, its implementation (i.e. making eRehabilitation effective in
stroke rehabilitation) is lagging behind [19]. A previous focus group study explored which
factors influence the implementation of eRehabilitation [20]. This study, together with other
literature, reported that the implementation of eRehabilitation is hampered by a lack of
confidence about using hardware or software [15, 21] and the fear that eRehabilitation
could replace face-to-face contact [13, 16, 20]. Skilled healthcare professionals or informal
caregivers are needed to support patients in using complex ICT programs [11, 14, 20].
Healthcare professionals raised concerns about adapting the rehabilitation process when
adding eRehabilitation [22]. Moreover, eRehabilitation is feasible only if tailored to the
individual needs of the recovering patient [18, 20]. In addition, the safety of unsupervised
rehabilitation exercises is unknown [11] and lack of substantial reimbursement by insurers
is hampering its widespread implementation [6]. Healthcare professionals’ decision to start
using eRehabilitation is influenced by their beliefs about how eRehabilitation helps them in
performing their work [23].

Although the above-mentioned studies have identified some factors influencing
the use of eRehabilitation, it is not known which factors have the greatest impact. This
insight is necessary in order to tailor an implementation strategy to the factors that may
influence use of eRehabilitation, and to develop an effective implementation strategy to
increase the use of eRehabilitation in stroke patients. Therefore, the aim of this study was
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to assess which factors are associated with willingness to use eRehabilitation after stroke,
for patients, informal caregivers and healthcare professionals.

METHODS

1. Design and setting

This cross-sectional study within the Dutch medical specialist rehabilitation setting used a
single online survey, based on the results of a previous focus group study [20]. The present
study was conducted in June 2016, among stroke patients, their informal caregivers and
healthcare professionals at 2 rehabilitation centres (Basalt The Hague and Basalt Leiden).
It was approved by the Medical Ethics Review Board of Leiden University Medical Centre
[P15.281]. STROBE statements were used for adequate sampling, analyses and reporting.

2. Subjects

Stroke patients were selected if they met the following inclusion criteria: aged > 18 years,
having started rehabilitation after June 2011 and completed it before May 2016, living
independently, able to understand and read Dutch, and having an email address. A total
of 400 patients, 200 from each rehabilitation centre, were randomly selected from a list of
approximately 2,700 eligible patients. They received an invitation email from a rehabilitation
physician who was involved in this study, including an introduction to the study and a link
to the online survey. The email also included information for the informal caregivers and a
link to a separate survey for the informal caregivers. Since not all patients had an informal
caregiver, the number of informal caregivers invited is unknown.

Healthcare professionals were eligible if they had at least 2 years of experience
working in a multidisciplinary stroke team and were still actively seeing stroke patients in
rehabilitation care in the Netherlands. Invited healthcare professionals included 3 disciplines
that are commonly involved in stroke rehabilitation: rehabilitation physicians, psychologists
and physiotherapists. These disciplines were invited since the eRehabilitation intervention
in this study concerned physical and cognitive training, 2 domains that are mostly addressed
by these disciplines. A Dutch medical address book including most healthcare professionals
in the Netherlands was used to identify members of the 3 disciplines. All eligible healthcare
professionals who worked in rehabilitation care received an invitation email.

Non-responders received 2 reminders via email, 2 and 4 weeks after the invitation.
Immediately after completing the survey, participants were sent a note thanking them for
their willingness to participate. Although participants were invited by email, they completed
the survey anonymously, with only the IP address known to the researchers. The personal
characteristics collected were not traceable (e.g. age was used instead of date of birth).
Participants did not receive the results of the study.
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Five levels of the implementation model of Grol
(e.g. Level of the Individual Patient)

| 0 Y T I
Sixteen factors based on the prior study
(e.g. Feasibility)
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96 statements for patient, 99 statements for informal caregivers,
90 statements for healthcare professionals
(e.g. ‘eRehabilitation has a positive influence on recovery’)

Figure 1. Relation between levels, factors and statements

3. Development and content of surveys

3.1 Preceding focus group study

The survey was developed based on the results of an earlier focus group study [20]. In 8
focus groups (2 with healthcare professionals and 6 with patients/ informal caregivers),
barriers and facilitators for willingness to use eRehabilitation were identified. Participating
healthcare professionals included physiotherapists, psychologists, occupational therapists,
speech therapists, rehabilitation specialists and managers. Participating patients were
selected using purposeful sampling. The analysis and results of the focus group study have
been published in detail elsewhere [20].

Barriers/facilitators regarding related topics were merged into factors based
on Grol’s implementation model [24]. This model includes 6 levels; the innovation, the
organizational context, individual patients, individual professionals, the social context, and
the economic and political context. The focus group study identified 14 factors at 5 levels
(Fig. 1). Factors at the social level were not identified and therefore not incorporated in the
present survey. One change was made to the factors identified in the focus group study;
for the purpose of the survey the factors Motivation to change, at the level of both the
Individual patients and the Individual professionals, was divided into Motivation to change
and Motivation not to change, resulting in 16 factors being included in the present study.

3.2. Survey content

Separate surveys were developed for patients, informal caregivers and healthcare
professionals. The surveys consisted of 3 parts: 1. questions about responder characteristics,
2. statements about barriers and facilitators influencing willingness to use eRehabilitation
for stroke patients, and 3. questions about willingness to use eRehabilitation;
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1.

Responder characteristics. All 3 surveys included questions about age and sex.
In addition, patients and informal caregivers were asked about the time since
the stroke (in months), living status (living alone or living with partner/ family),
employment (paid job, no paid job), self-perceived impairment (cognitive,
physical, communicative), use of electronic devices in daily life (smartphone,
tablet, laptop, computer) and previous experience with eRehabilitation (no, yes;
if yes: exercises, games, information).

For healthcare professionals, the survey started with the question “Are you
working with stroke patients?” If not, the survey was ended. If yes, 12 questions
followed, regarding their work setting (primary care, rehabilitation centre,
general hospital), years of work experience, number of new stroke patients per
month and their current use of eRehabilitation (no, yes; if yes: exercises, games,
information).

Barriers/facilitators statements. For the current study, each potential barrier
and facilitator identified in the focus group study was translated into a neutral
statement. A total of 69 statements were formulated, based on the transcripts of the
focus group sessions of patients, informal caregivers and healthcare professionals.
For patients and informal caregivers, 26 statements were formulated, based on
barriers/ facilitators that were not reported by the healthcare professionals. This
concerned the design of the eRehabilitation in terms of colour, use of pictographs
and beliefs about the skills and knowledge required to use eRehabilitation.
Three statements were formulated for the informal caregivers alone, concerning
the information provided to them. Nineteen statements were formulated for
the healthcare professionals only. These included organizational constraints,
integration of eRehabilitation in the current rehabilitation process, and monitoring
patients’ results. The barrier/facilitator statements thus included 95 (69 + 26)
statements for the patients, 98 (69 + 26 + 3) statements for the informal caregivers
and 88 (69 + 19) statements for the healthcare professionals (see Appendix 1
for all statements). The influence of the barriers/facilitators mentioned in the
statements on willingness to use eRehabilitation was rated on a 4-point Likert scale
(1=unimportant, 2=somewhat unimportant, 3=somewhat important, 4=important,
or 1=disagree, 2=partly disagree, 3=partly agree, 4=agree).

Willingness to use eRehabilitation. Since eRehabilitation is still not widely used,
the surveys included 1 question about willingness to use eRehabilitation: “Would
you like to use eRehabilitation in addition to the regular rehabilitation care?”
(yes, no).

The surveys were tested in a pilot study with 3 stroke patients who were still undergoing
rehabilitation treatment (1 male, 2 females; mean age 59 years; mean time since stroke 10
weeks; all undergoing in-patient rehabilitation for stroke) and 3 healthcare professionals
(2 males, 1 female; 2 physiotherapists, 1 occupational therapist; mean age 38 years; mean
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work experience 13.3 years) working in a rehabilitation centre. The surveys were tested
for feasibility, legibility, readability and presentation (e.g. perceived statement difficulty,
response errors, screen layout, etc.). Testing led to small changes in the phrasing and layout.
The survey for informal caregivers was adjusted based on feedback from the other surveys.

4, Statistical analysis

Participants who completed >90% of the survey were included in the analysis, and we
did not impute for missing values. Analysis of survey data was carried out using Statistical
Packages for the Social Sciences (IBM SPSS 22.0 for Windows).

4.1 Participant characteristics
Participant characteristics included socio-demographic data and disease- and work-related
characteristics, presented as numbers with percentages or means with standard deviation
(SD). Age and sex of responders were compared with those of the stroke population of 2,700
eligible patients in the 2 participating rehabilitation centres, using independent t-test and
Wilcoxon-Mann-Whitney test.

4.2 Descriptive analyses

Median scores with interquartile ranges (IQR) were calculated for each of the statement
about barriers/facilitators. Based on the median score, the 5 most important statements
were reported for each group (patients, informal caregivers and healthcare professionals),
and for physicians, physiotherapists and psychologists separately. For statements with a
similar median, a more specific ranking (lowest number equals largest influence) was made,
based on the mean.

4.3 Association between barriers/facilitators and willingness to use eRehabilitation

The association between a barrier/facilitator and willingness to use eRehabilitation was
assessed using logistic regression analysis. The methods were comparable to those used
in previous qualitative research about barriers and facilitators to the implementation of
innovations in healthcare [25, 26]. This analysis was performed separately for patients,
informal caregivers and healthcare professionals, and consisted of 3 steps:

1. All statements about barriers/facilitators were merged into factors, as predefined
in the focus group study. The internal consistency of each factor (i.e. group of
statements) was calculated using Cronbach’s alpha. A Cronbach’s alpha of 0.7 was
considered acceptable [27] and was determined using a factor analysis with an
orthogonal rotation approach, using principal component analysis and varimax
rotation [28].

2. Univariate logistic regression analyses were performed to assess whether a factor
was significantly associated with willingness to use eRehabilitation. Factors were
used instead of statements, to prevent over-fitting of the logistic regression model
by including too many variables. The factors were included as the independent
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variables, and willingness to use eRehabilitation as the dependent variable. In
addition to the factors derived from the focus group study, the characteristics of
responders asked for in the first part of the survey, viz. age, discipline (healthcare
professionals only) and previous use of eRehabilitation (patients and healthcare
professionals only) were also included in the analysis. Odds ratios (OR) with a 95%
confidence interval (95% Cl) are reported.

As individual factors may be related to others, the factors and responder
characteristics significantly associated with willingness to use eRehabilitation
were included in a multivariate logistic regression analysis using a backward
likelihood ratio method. OR values with 95% ClI are reported. An OR higher
than 1 indicates that a factor was positively associated with willingness to use
eRehabilitation, while an OR lower than 1 indicates that a factor was negatively
associated with willingness to use eRehabilitation.

Invited professionals to participate
(n=362)

Invited patients/caregivers to
participate (n=400)

\ 4

Invited professionals (n=288)

Invited patients/caregivers (n=368)

Professionals:

No valid email address (n=10)
Absent (n=34)

No involvement in stroke (n=30)

Patients:
No valid email address (n=32)

A 4

Professionals who responded to the
survey (n=129)

Patients/caregivers who responded to
the survey (n=194/65)

Professionals:
Non-responders (n=159)

Patients:
Non-responders (n=174)

A 4

Completed survey professionals
(n=102)

Completed survey patients/caregivers
(n=125/43)

Incomplete survey professionals
(n=27)

Incomplete survey
patients/informal caregivers
(n=69/22)

Figure 2. Flow of inclusion
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RESULTS

Participant characteristics

The survey was completed by 125 of the 368 (34%) invited patients, 43 informal caregivers
(response rate unknown) and 102 of the 288 (37%) invited healthcare professionals (Fig. 2).
Reasons for non-response were not verified, except for 30 (10%) healthcare professionals
that did not complete the survey because they were not working with stroke patients.
Respondent characteristics for the patients, informal caregivers and healthcare professionals
were as follows: mean age was 58.2 years (SD 11.4), 58.4 years (SD 12.0) and 41.9 years (SD
10.5), respectively; and 72 (58%), 16 (37%) and 25 (24%), respectively, were male (Table
1). Age and sex did not differ between the responders and the sample of 2,700 patients
eligible for this study. Mean time since stroke was 30.6 months (SD 29.2). Most patients
(n=113,90%) and informal caregivers (n =41, 95%) used electronic devices such as laptops,
tablet or smartphone daily. One-quarter of the patients (n = 30, 24%) and more than one-
third of the healthcare professionals (n = 38, 37%) had used eRehabilitation before, and 106
(84%) patients, 38 (88%) informal caregivers and 97 (92%) healthcare professionals reported
that they were willing to use eRehabilitation. Of the 102 healthcare professionals, 41 (39%)
were physiotherapists, 14 (13%) psychologists and 47 (45%) physicians. Most healthcare
professionals (n =73, 72%) worked in a rehabilitation centre; other settings included primary
care (n =9, 9%) and hospital (n = 34, 32%).

Descriptive statistics
The 5 most important barriers/facilitators influencing willingness to use eRehabilitation are
shown in Tables 2. One facilitator appeared in the top 5 highest scoring statements for both
patients, informal caregivers and healthcare professionals; “The use of eRehabilitation has
a positive influence on the patient’s recovery.” (Table 2a). Other barriers/facilitators in the
top 5 for patients and informal caregivers mostly concerned statements belonging to the
factors Advantages of use (such as the possibilities of online information, online agenda,
online survey, etc.) and Motivation to change, at the level of individual patients (i.e. benefits
of using eRehabilitation for patients, such as reduced travel time and increased motivation).
Healthcare professionals mostly endorsed statements belonging to the factor Feasibility
(such as support from a helpdesk, video instructions or frequently asked questions (FAQs)).
When calculated for each discipline separately, only the facilitator “A helpdesk is
available for patients” in the factor Feasibility was found in the top 5 for all disciplines (Table
2b). The top 5 for physicians mostly involved statements belonging to the factor Attractiveness
(such as the content of an eRehabilitation programme), while that for psychologists consisted
mostly of statements belonging to the factor Motivation to change at the level of individual
patients (such as benefits of using of eRehabilitation). Physiotherapists endorsed statements
in 5 different factors (Organization of care, Accessibility, Attractiveness, Advantage of use,
and Feasibility).
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Table 1. Characteristics of patients, informal caregivers and healthcare professionals participating in a survey on
the use of eRehabilitation

Characteristics Patients Informal caregivers Healthcare
(n=125) (n=43) professionals

(n=102)

Age, years (mean, SD) 58.2 (11.4) 58.4 (12.0) 41.9 (10.6)

Sex, n male (%) 72 (58) 16 (37) 25 (24)

Time since stroke, months (mean, SD) 30.6 (29.2) .

Living status, n. living alone (%) 22 (18) 5(12)

Employment, n. with a paid job (%) 42 (34) 21 (49)

Self-perceived impairments* (n yes, %)

Cognitive impairments 81 (65)

Physical impairments 84 (67)

Aphasia 48 (38) .

Use of digital devices in daily life (n yes, %) 113 (90) 41 (95)
Use of device* (n yes, %)

Smartphone 85 (68) 33(77)

Tablet 62 (50) 30 (70)

Laptop 71(57) 30(70)

Computer (PC) 54 (43) 20 (47) .
Previous use of eRehabilitation (n yes, %) 30 (24) . 38 (37)
Discipline (n, %)

Physical therapist . . 41 (39)

Psychologist . . 14 (13)

Physician . . 47 (45)
Employed at* (n, %)

Health centre in primary care! . . 9(9)

Rehabilitation centre? . . 73 (72)

General hospital*? . . 34 (32)
Work experience, years (mean, SD) . . 13.4 (10.0)
Number of new patients per month (mean, SD) 7.95 (8.5)

*Multiple answers possible; 1. Out-patient care; 2. In-patient care

Association between influencing factors and willingness to use eRehabilitation
A confirmatory factor analysis (step 1) showed that the mean Cronbach’s alpha of statements
merged into factors was 0.82 (range 0.6—0.9), with 1 factor loading below 0.7.

In step 2 (univariate regression analyses), a statistically significant association was
found for all end-users between willingness to use eRehabilitation and the factors Feasibility,
Organization of care and Motivation to change at the level of the individual patient (Table 3).
For the patients, the factors Accessibility, Attractiveness, Advantages of use, Time and
Knowledge were also significantly associated with willingness to use eRehabilitation; for
informal caregivers, an association was found for the factors Accessibility and Advantages
of use; for the healthcare professionals, an association was found for the factors Time and
Motivation not to Change (at the level of the individual professional). In addition to the
factors in the model by Grol (25), we tested the responder characteristics of age, discipline
and previous use of eRehabilitation, and these were found not to be significantly associated
with willingness to use eRehabilitation (Table 3).
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Table 2a. Five highest scoring statements (based on median and mean) for the willingness to use

eRehabilitation (range 1-4) among stroke patients, informal caregivers and professionals, as medians

(interquartile range)

Statement Factor Patients Informal Professionals
I would use eRehabilitation, if... (n=125) caregivers (n=102)
(n=43)

Motivation to
it has a positive influence on recovery change 4 (4-4) 4 (4-4) 4 (4-4)
it offers an easy way to contact a professional Motivation to
again after discharge change 4(3-4) 4 (4-4)
it offers a way to independently continue Motivation to 4 (4-4)
treatment after discharge change 4(3-4)
exercises for cognitive functioning are available  Attractiveness 4(3-4)
decisions that were made during a consultation ~ Advantage of use
are documented for patients 4 (3-4)
it contains no distracting flashes Attractiveness 4 (4-4) .
logging in is easy Accessibility 4 (4-4) 4 (4-4)
a helpdesk is available for patients Feasibility 4 (4-4)
video instructions on how to use eRehabilitation  Feasibility
are available for patients 4 (4-4)
the patient can read information about stroke Attractiveness 4 (4-4)

- = not shown, no part of top 5

Table 2b. Five highest scoring statements (based on median and mean) for the willingness to use eRehabilitation
(range 1-4) after stroke, for each individual discipline, as medians (interquartile range)

Statement Factor Physicians  Physiotherapists Psychologists

I would use eRehabilitation, if... (n=47) (n=41) (n=14)

a helpdesk is available for patients Feasibility 4 (4-4) 4 (4-4) 4 (4-4)

it has a positive influence on patient recovery  Motivation to 4 (4-4) 4 (4-4)
change

the patient can read information about stroke  Attractiveness 4 (4-4)

video instructions on how to use Feasibility 4 (4-4)

eRehabilitation are available for patients

a module about how to deal with stroke Attractiveness 4 (4-4)

(psycho education) is available

ICT-problems are solved immediately Organization 4 (4-4)
of care

logging in is easy Accessibility 4 (4-4) 4 (4-4)

physical exercises are avialable Attractiveness 4 (4-4)

decisions that were made during a Advantage of 4 (4-4)

consultation are documented for patients use

a patient wants to use eRehabilitation Motivation to 4 (4-4)
change

the content of eRehabilitaion can be tailored Feasibility 4 (4-4)

to the patient’s situation

- = not shown, no part of top 5
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Factors associated with willingness to use eRehabilitation after stroke

Step 3 (the multivariate logistic regression analysis) showed that the factor
Motivation to change at the level of the individual patient was positively associated
with willingness to use eRehabilitation by patients (OR 2.68; 95% Cl 1.34-5.33), informal
caregivers (OR 8.98, 95% Cl 1.70-47.33) and healthcare professionals (OR 4.08, 95% Cl
1.36-12.23). For patients, the factor Knowledge (including the statement “I don’t have
sufficient knowledge to use eRehabilitation”) was negatively associated with willingness to
use eRehabilitation (OR 0.36 and 95% Cl 0.17-0.74).

DISCUSSION

This cross-sectional study among patients, informal caregivers and healthcare professionals
has shown that barriers/facilitators influencing willingness to use eRehabilitation are largely
similar for patients and caregivers, but are different for healthcare professionals. Whereas
its use by patients/caregivers is more associated with the opportunity to improve their
health via eRehabilitation, its use by healthcare professionals is more associated with its
feasibility. In addition, willingness to use eRehabilitation by patients, informal caregivers
and healthcare professionals was positively associated with its expected benefits for stroke
patients (e.g. reduced travel time, increased motivation, better health outcomes, increased
therapy adherence, etc.). Patients’ willingness to use eRehabilitation was negatively
associated with a lack of knowledge regarding its use.

For all end-users, the 5 most important factors found in this study have shown that
a “positive influence on patient recovery” is the most important facilitator for willingness
to use eRehabilitation. This might sound obvious, but, in fact, many potential barriers/
facilitators for all kinds of healthcare innovations are quite obvious. The logistical regression
analyses revealed that other factors that might seem obvious, such as sufficient time for
education and proper financial arrangements, are not associated with willingness to use
eRehabilitation and should therefore have lower priority in an implementation strategy.
In any case, “positive influence on patient recovery” stands out for all stakeholders, so
there is an urgent need for more evidence regarding this positive influence. This is one
of the most important challenges in eRehabilitation. Although the potential advantages
of eRehabilitation seem clear, the lack of currently available evidence hampers its
implementation in stroke rehabilitation, therefore more high quality research determining
the effectiveness of eRehabilitation interventions is urgently required [6].

In contrast to the above-mentioned similarity, this study has also identified
differences between end-users regarding certain factors that are important for willingness
to use eRehabilitation. Patients/caregivers were more willing to use eRehabilitation because
of its benefits (in this study merged in the factor Motivation to change). Many of these
benefits were found important in previous studies, viz. the possibility to train at home
[29], independent continuation of therapy activities [10] and easy contact with healthcare
professionals after discharge or during outpatient therapy [16, 17]. Thus, both personal
contacts and a suitable eRehabilitation approach are important. Therefore, eRehabilitation
appears to be best offered in a blended intervention in which it is added to conventional

53



Chapter 3

rehabilitation [7, 15]. The 2017 Stroke Best Practice Recommendations also concluded that
eRehabilitation interventions can only achieve their full potential if integrated in and added
to existing stroke services delivery plans [30].

In contrast to the patients, the healthcare professionals considered the factor
Feasibility to be the most important one. This includes support for patients from a helpdesk,
video instructions and FAQ. Support for the healthcare professionals (which was also part
of the factor Feasibility) was not reported to be important. This shows that healthcare
professionals are concerned about sufficient patient support in the use of eRehabilitation
during the care process. This is not in line with a previous study among health professionals
by Liu et al. [23] about factors influencing the use of eRehabilitation. They reported that
performance expectancy (“the degree to which an individual believes that using the system
will help to attain gains”) was the strongest predictor of the use of new technologies by
healthcare professionals. Liu’s “performance expectancy” section included 6 questions
about patient outcomes, such as accomplishing patient goals quickly, improving daily life and
increasing the quality of rehabilitation, and thus closely resembles our factor Motivation to
Change at the level of the individual patient, which was considered important by patients/
caregivers in the current study.

Our logistic regression analyses have shown that beliefs about potential patient
benefits are associated with willingness to use eRehabilitation for patients, informal
caregivers and healthcare professionals. The study by Liu et al. [23] already reported that
performance expectancy (i.e. the benefits of using a system) is the strongest predictor of
the adoption of new technologies by healthcare professionals. The present study suggests
that this is also true for patients and their informal caregivers. Another factor associated
with willingness among our patients to use eRehabilitation was Knowledge: patients have
to feel confident about starting to use eRehabilitation. This is in agreement with the results
of some previous studies. A review by Pugliese et al. concluded that the most commonly
reported patient barrier was that of following instructions about how to use the device
[31]. A feasibility study by Palmcrantz et al. [29] found that the majority of stroke patients
needed support from a physiotherapist to start using home-based eRehabilitation, and
in a focus group study by Saywell & Taylor [32], the participants emphasized that simple,
explicit information on how and why to perform is crucial [31]. Educating patients and
involving them as partners in the development process was an important prerequisite for
the successful use of eRehabilitation in stroke care [16].

Previous research has also shown that the use of technologies such as
eRehabilitation is accurately predicted by healthcare professionals’ willingness to use new
technologies [24]. In the current study, willingness to use eRehabilitation, rather than the
actual use of eRehabilitation, was used as the dependent variable. This was done because
most of the patients and healthcare professionals invited to participate in the current study
were not using eRehabilitation in their daily rehabilitation practice. Since willingness is an
accurate predictor of actual use, the factors identified in the current study may not only
influence willingness to use eRehabilitation, but also its actual use. In addition, univariate
regression analyses showed no associations between willingness to use eRehabilitation and
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its prior use. In all, this suggests that willingness to use eRehabilitation is a good predictor of
its actual use, but is not changed by prior experience with eRehabilitation.

This study had some limitations. First, patients were approached via email, and
not all patients had registered an email address. This may have resulted in a response bias,
since patients with an email address may have a different perspective on eRehabilitation
compared with those without. Secondly, the limited response rate may have affected the
generalizability of the results, since those with an interest in eRehabilitation may have been
more willing to participate and may have perceived other barriers and facilitators to the use
of eRehabilitation compared with those who did not respond. However, the response rate of
the current study is comparable with that in other rehabilitation studies [33, 34], and the age
and sex of responders did not differ from those of the non-responders. In addition, the age
of our responders may seem low, but the Dutch medical specialist rehabilitation setting does
not include geriatric rehabilitation care, which explains why the study sample was relatively
young. This may have influenced our finding that age was not a significant factor. Thirdly,
regression analyses could not be performed separately for the 3 disciplines of healthcare
professionals, due to the small number of participants. In addition, occupational and speech
therapists were not included in this study, although they do play an important role in stroke
rehabilitation. Since these therapists participated in the previous focus group study, their
perspectives were included in the survey, but need to be explored in future studies. The
differences found between disciplines in the 5 highest scoring barriers/ facilitators also
warrant further research, in which occupational and speech therapists should be included.

CONCLUSION

In conclusion, barriers/facilitators and their association with willingness to use eRehabilitation
differ among end-users. This implies that during the development and implementation of
eRehabilitation, all end-users must be involved to ensure that eRehabilitation suits users’
needs and that their willingness to use it is optimized. Important aspects that should be
taken into account during both the development and implementation include motivation to
change, feasibility and knowledge about using eRehabilitation. Since beneficial outcomes for
patients are important factors in willingness to use eRehabilitation, future research should
assess the effectiveness of stroke eRehabilitation, preferably in the context of a blended
care strategy.
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Appendix 1

Appendix 1: statements in each factor, for the patients, informal caregivers and healthcare professional

Level

Theme

Item

IC

HCP

58

Innovation

Accessibility

How to use eRehabilitation is taught during therapy in the
rehabilitation center

The eRehabilitation program is accessible for a certain period
Patients’ training results are accessible for a healthcare professional
The eRehabilitation program is accessible without login in every time
The eRehabilitation program is accessible offline

The use of eRehabilitation does not result in many screens

Logging in is easy

The possibility to use eRehabilitation on all devices, like tablet or
smartphone

X X X X X X X

X X X X X X X

Feasibility

Someone visiting the patient at home in case of problems with hard-
or software

Instruction videos explaining how to use eRehabilitation for healthcare
professionals

A menu with frequently asked questions (FAQ)for healthcare
professionals

Helpdesk via telephone or email is available for patients

Instructions videos explaining how to use eRehabilitation for patients
A menu with frequently asked questions (FAQ) for patients

The content of eRehabilitation can be tailored to the patients’ situation

xX X X X

xX X X X

Attractiveness

Use of pictograms instead of text

A limited amount of text on one page

A limited amount of options to click on

No bright colors

No flashes

The possibility to listen to written text

Reminder sounds in case of notifications (for instance a tinkle)
Adjustable colors

Adjustable font and font size

Adjustable layout

Adjustable background

Track physical activities (like walking and sitting) with a device
Insight in the amount of physical activity (including duration) online
Insight in what is trained online

Insight in how many is trained online

Insight in training results online

Comparing the training results with other stroke patients
Insights in goals that are achieve

Tests giving insight in the recovery after stroke

Speech exercises for patients with aphasia

Exercises to train cognitive functioning

Exercises to train physical functioning

A module about how to deal with stroke (psycho-education)
Step-by-step explanation of daily activities (e.g. laying the table)
Keep track of the body weight

Keep track of heart rate

X X X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X ;X X X X

X X X X X X X X X X X X X X X
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Level Theme Item IC  HCP
The possibility for patients to read information about stroke X X
The possibility for patients to read information about patient X X
association
g Links to website with relevant information about stroke for patients X X
g The possibility to contact other stroke patients X
J‘;ﬁ The possibility for informal caregiver to contact other informal X X
E caregivers
I can find information about stroke X
I can find information about patient associations X
,,,,,,,,,,,,,,,,,, | can find links to websites relevant for stroke patient WX
z Data safety when sending information and training results from the X X
g home address to the rehabilitation center
& A safety label for digital rehabilitation programs like eRehabilitation X X
s Anagendalncludlngremlnders for planned appointments and tasks """" x X
5 The possibility to make videos of performing exercises, so the X
e execution can be assessed by the healthcare professional
£ An agenda including time for planned exercises X
An agenda including appointments with the healthcare professionals X X
g An agenda includin_g the possibility to ask for an appointment with a X
S healthcare professional
E An agenda including the possibility to make and administer an X X
§° appointment with a healthcare professional
E An agenda including the possibility to plan own tasks X
3 Decisions made during a consult are documented and visible for X X
< patients
The possibility to reread information that is discussed during a consult X
Insight in the final reports about the rehabilitation results X X
Video calling for contact between patient and healthcare professionals X
(e-consult)
Completing questionnaires that give insight in the recovery after stroke X X
Setting up goals of the rehabilitation therapy with the healthcare X X
professionals
Evaluating goals of the rehabilitation therapy with the healthcare X X
professionals
Possibility for the healthcare professionals to check if exercises are X X
performed
The healthcare professional contacts the patients if he/she exercises X X
© ° too little
% E The healthcare professional watches video to assess if exercises are X X
S 5 perform correctly at home
o S Discussing training