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ABSTRACT 

Background: The implementation of an eRehabilitation intervention (consisting of cognitive 
and physical exercise applications, activity-tracking and psycho education) in stroke 
rehabilitation resulted in small health-related improvements. This process evaluation 
aimed to understand what worked and why in the implementation and to identify areas 
for improvement for future implementations by 1) evaluating implementation activities, 2) 
exploring mechanisms of impact and 3) and identifying contextual factors influencing the 
implementation.

Methods: Predefined implementation activities (including information provision for 
healthcare professionals and patients, integration of the intervention into conventional 
rehabilitation, instruction, practical support and motivation of professionals directly 
involved) were carried out over a 14-months period in a specialized rehabilitation facility. 
Mixed-methods were used, guided by the Medical Research Council framework for process 
evaluations. Implementation activities were evaluated by field notes, surveys and user data; 
mechanisms of impact by surveys; contextual factors by field notes and interviews. Field 
notes were made during the implementation. Interviews were held with 11 professionals. 
Surveys on satisfaction with the implementation activities, intervention and factors 
potentially influencing the implementation were conducted among 51 professionals and 73 
patients. User data were extracted from the eRehabilitation applications.

Results: Implementation activities were mostly executed as planned and supplemented 
with instructional activities. From the professionals trained to deliver the intervention (33 
of 51 professionals included in the survey), 25 (75.8%) delivered it. From the 165 patients, 
82 (49.7%) received the intervention, with 54 (65.8%) using it. Concerning the mechanisms 
of impact, professionals and patients were equally satisfied with implementation activities 
(median score 7.0 (IQR 6.0-7.75) versus 7.0 (6.0-7.5), respectively), but patients were 
more satisfied with the intervention (8.0 (IQR 7.0-8.0) versus 5.5 (4.0-7.0)). The rating 
of impact on the implementation showed highest scores for, amongst others, personal 
guidance by professionals (patients), and the support of ambassadors and time given for 
training (professionals). Professionals rated the integration into conventional rehabilitation 
as insufficient. Contextual factors hampered the implementation, including unexpected 
financial cutbacks and technical setbacks.

Conclusion: Main areas for improvement of the implementation of eRehabilitation appear 
to be related to healthcare professionals’ perceptions on the intervention, actual integration 
of eRehabilitation into conventional rehabilitation, as well as contextual, mostly technical 
and organizational, factors.
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INTRODUCTION

Over the last decades, the availability and quality of digital health technology in rehabilitation 
(eRehabilitation) increased [1,2]. eRehabilitation may include various modalities such as 
online physical or cognitive exercise programs, serious gaming, education or e-consultations 
[3-6] and has the potential to improve the quality and frequency of rehabilitation therapy 
[7,8]. A major target population in medical specialist rehabilitation are stroke patients. As 
the incidence of stroke and survival rates increase in our ageing society [9], eRehabilitation 
may provide a solution for the growing demand for stroke rehabilitation and healthcare-
related costs. Recent systematic reviews concluded that eRehabilitation after stroke might 
lead to better health-related outcomes [10-12], improved access to care [4], reduced 
healthcare costs [8] and improved self-management of patients [13]. However, it is hard 
to draw conclusions about the effectiveness of stroke eRehabilitation in general, since the 
characteristics of interventions and outcomes measured varied greatly across studies and 
most studies were not adequately powered [8]. 
	 An important observation regarding eRehabilitation is that its usage by patients 
and healthcare professionals in clinical practice is, despite implementation efforts, 
generally limited [14]. This finding highlights the need for studies that provide insight into 
why eRehabilitation interventions work or fail, and in particular how interventions and 
implementation strategies can be improved [15]. The implementation of eRehabilitation 
may be influenced not only by the eRehabilitation intervention itself, but also by the 
implementation strategy and the context in which it is executed, the latter often varying from 
one intervention, organisation or country to another [15,16]. Therefore, comprehensive, 
systematic evaluations taking into account all of these aspects are very important [8,15]. 
The Medical Research Council (MRC) framework is frequently used to structure such 
comprehensive evaluations of the implementation of interventions [16]. Their results make 
it possible to better interpret findings of effectiveness studies, and may contribute to the 
evidence base for recommendations for the design and execution of future implementation 
projects [17]. 
	 Despite the importance of comprehensive process evaluations, to our knowledge, 
only one process evaluation is published in the field of eRehabilitation after stroke. That 
study was performed in Uganda, and concerned a mobile phone-supported rehabilitation 
intervention [18]. Terio et al. investigated the user experiences and contextual factors 
influencing the implementation. It was concluded that the implementation strategy was 
partially delivered as planned and that barriers, including technical setbacks, and facilitators, 
including motivated participants, influenced the implementation. However, that study did 
not follow the MRC guidelines [19], and did not describe details of the implementation 
strategy nor evaluated the mechanisms through which the intervention and implementation 
strategy might have worked.
	 Recently, an observational effect study was performed, which aimed to evaluate 
an eRehabilitation intervention, integrated into conventional stroke rehabilitation (Fit After 
Stroke @Home, Fast@Home, Box 1). As compared to conventional stroke rehabilitation 
alone, patients treated in the period where the eRehabilitation intervention was offered 
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to all admitted stroke patients, showed a greater improvement on the Stroke Impact Scale 
domains communication, memory, meaningful activities and physical strength, three to 
six months after admission. However from admission until three months thereafter no 
statistically significant differences were found [20]. 
	 The aim of the current process evaluation was to describe and evaluate the 
implementation of the Fast@home eRehabilitation intervention in a medical specialist 
rehabilitation facility. More specific, the objective was to understand what worked and why 
in the implementation of the Fast@home eRehabilitation intervention into conventional 
rehabilitation and to identify areas for improvement in future implementations. This 
was done with the guidance of the MRC framework for 1. describing and evaluating the 
implementation activities (dose, fidelity, adaptations, reach); 2. exploring mechanisms 
of impact (patients and healthcare professionals responses and interaction with the 
intervention and implementation strategy); and 3. identifying contextual factors that 
influenced the implementation of the eRehabilitation intervention.

METHOD

1. Setting
The Fast@home eRehabilitation intervention was implemented at two locations of a 
specialized rehabilitation facility in the Netherlands (Basalt The Hague, Basalt Leiden). In the 
Netherlands, approximately 10% of the stroke patients receive inpatient and/or outpatient 
rehabilitation treatment. Rehabilitation treatment is provided in accordance to a national 
guideline [21], delivered by a multidisciplinary team including a rehabilitation physician 
(RP), physical therapist (PT), occupational therapist (OT), speech therapist, psychologist 
and social worker. Stroke rehabilitation treatment generally focuses on improving motor, 
cognitive or psychological function, speech, and/or daily activities and participation. The 
average duration of treatment varies, from 44 days for inpatient rehabilitation, to 119 days 
for outpatient rehabilitation [22].

2. Study design
In this mixed methods study, the MRC guidelines for process evaluation of complex 
interventions were followed [19]. The three domains of evaluation recommended by the 
guidance were explored, namely implementation, mechanisms of impact, and contextual 
factors (Figure 1).
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Box 1: The Fast@home effect study

Aim: Compare the effects of a multidisciplinary eRehabilitation intervention offered alongside conventional 
stroke rehabilitation, with conventional stroke rehabilitation.

Design: Pre-test post-test comparison in two rehabilitation centres in the Netherlands (Basalt The Hague 
and Leiden), with 12 months control period and 12 months intervention period, with both inpatients and 
outpatients.

Intervention: Fast@home is an eRehabilitation intervention consisting multiple already existing 
applications; 

•	 physical exercise program, named Physitrack which was used in The Hague (Physitrack Limited, 
London, Great Britain) and Telerehabilitation, used in Leiden (Roessingh Research & Development, 
Enschede, Netherlands)

•	 cognitive exercise program named Braingymmer (Dezzel Media, Almere, Netherlands), 
•	 activity-tracker named Activ8 (Activ8 consumer, 2M Engineering, Valkenswaard, Netherlands) 
•	 psycho education based on the Dutch patients association (www.hersenstiching.nl)

Each patient was offered access to the psycho education. For the patients who would benefit from it, 
additional applications were offered. In this eRehabilitation intervention, healthcare professionals 
compiled an exercise program tailored to each patient personal goals and monitored the results and 
adherence of the patients. Fast@home is a web-based intervention and can be used on each smartphone, 
laptop, pc or tablet.
Professionals where provided with objective data including time of use in each application, number of 
attempted and successful repetitions, in order to better support the patient and/or adapt the programme 
if required.

Methods: Questionnaires at admission (T0), three months (T3) and six months (T6) after admission, 
and administration of the use of the intervention by the application developers. Primary outcome was 
the Stroke Impact Scale (SIS), secondary outcomes were health-related quality of life, measured with 
the EuroQoL-5D (EQ5D) and the 12-item Short-Form Health Survey (SF-12); fatigue, measured with the 
Fatigue Severity Scale (FSS); Self-management measured with The Patient Activation Measure Shorted 
form 13 (PAM-13) and participation measured with the Utrecht Scale for Evaluation of Rehabilitation-
Participation (USER-P) and the International Physical Activity Questionnaire Short Form (IPAQ-SF).

Outcome: A positive significant effect was found 
between three and six months in the SIS domains 
Communication, Memory, Physical Strength and 
Meaningful activities. Users of eRehabilitation 
showed a trend toward greater improvements 
compared to the whole intervention group including 
those who did not use eRehabilitation. However, 
Fast@home did not result in any clinically relevant 
difference or effect over the entire six-month period. 
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1.	 The implementation domain explores which elements of the implementation strategy 
are actually delivered (dose), how delivery is achieved (fidelity and adaptations) and 
whether the intended target group comes into contact with the intervention (reach). 
It covers Objective 1 of this study, i.e. describing the implementation strategy.

2.	 The mechanisms of impact domain identifies the process through which the 
intervention and implementation activities produce changes (Objective 2, to explore 
participants responses and interaction with the intervention). 

3.	 The contextual factor domain explores the contextual elements that positively 
or negatively affect the implementation and outcomes (Objective 3, to identify 
contextual factors influencing the implementation). 

The study was approved by the Medical Ethics Review Committee (protocol P18.038) of the 
Leiden University Medical Center and all participants gave written informed consent.

3. Implementation strategy
The implementation strategy used in this study was developed to target barriers and 
facilitators in the implementation of the eRehabilitation intervention, as identified in 
preceding focus group and survey studies [23,24]. The implementation strategy included 
activities that focused on the following four domains: Information provision, Integration, 
Instruction & support and Motivation. The implementation activities targeted almost all 
healthcare professionals working in stroke teams within the two rehabilitation facilities, 
with a specific focus on the RPs, PTs and OTs who are primarily involved in delivering 
eRehabilitation to the patients. Several activities also targeted patients and their informal 
caregivers. An overview of the activities of the implementation strategy is given in Table 1. 

11 
 

 

  

Figure 6.1. MRC framework for evaluations of the implementation processes (16) 
Figure 1. MRC framework for evaluations of the implementation processes [16]
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	 An overview of the timing of the phases of the Fast@home project is given in Figure 
2. First, before the control period, focus group and survey studies identified expected barriers 
and facilitators regarding the delivery and use of eRehabilitation among patients, informal 
caregivers and healthcare professionals (December 2016 – June 2016). Second, during the 
control period, patients received conventional rehabilitation without eRehabilitation (May 
2016 – April 2017) and simultaneously, the intervention and implementation strategy were 
designed (July 2017 – February 2017), based on the results of the preceding studies. During 
the last three months of the control period, healthcare professionals were already informed 
about the eRehabilitation intervention, but without the possibility to use it. During the 
intervention period (May 2017- April 2018) the eRehabilitation intervention was integrated 
into conventional stroke rehabilitation and data for the current process evaluation were 
collected. During the whole intervention period, implementation activities were performed 
(March 2017 – April 2018).

Table 1. Implementation strategy of the Fast@home eRehabilitation intervention
Element of 
strategy; Aim of 
element Description Timing Frequency Pat Prof
Information 
provision; 
Informing end-
users about the 
existence and 
potentials of eR

- News items via internal & external 
communication

3 months 
before 
until start 
of inter-
vention 

Variable, ± once 
per month

x x

- Presentation about potential eRehabilitation Once . x
- Promotional activities (banners, flyers, 
treats, etc.)

Continuous x x

Integration; 
Actions for 
integrating 
eRehabilitation into 
the conventional 
rehabilitation 
process

- Discuss benefits of applications for the 
patient during multidisciplinary team 
conferences

Start until 
end of 
interven-
tion

Continuous . x

- Login credentials in electronic patient 
registries

Continuous . x

- Administering patient email address Continuous x .
- Email with login credential send to patient Continuous x
- Use of eRehabilitation discussed during 
consultation with PT, OT or RP

Continuous x x

Instruction & 
support; Increase 
ease of use and 
offering support in 
case of problems

- Joined instruction for RP, OT, PT (2 hours) Start until 
end of 
interven-
tion

Once per prof . x
- Helpdesk by telephone and email Continuous x x
- Students available for support Continuous x x
- Ambassador* available for support (2 h/
week)

Continuous . x

- Manuals for patients and professional Continuous x x
- Information folder for each patient Continuous x

Motivation; 
Keeping end-users 
involved and 
motivated

- Recurrent presentation about use and 
potential of eRehabilitation 

Start until 
end of 
interven-
tion

Once per 4 
months

. x

- Motivation from management** Continuous . x
- Video with patient using eRehabilitation Once . x
- Promotional activities (banners, flyers, 
treats, etc.)

Continuous x x

Pat; patients, Prof; healthcare professionals, eR; eRehabilitation, RP; rehabilitation physicians, PT; physical 
therapist, OT; occupational therapist, *Ambassador; physical therapist with extra time and knowledge to 
support colleagues; **Management; executive board, managers and rehabilitation physicians
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3.1 Information provision
All potential end-users (patients and their informal caregivers if applicable and healthcare 
professionals) were informed about the availability and potential advantages of the 
eRehabilitation intervention Fast@home, prior to the start of the intervention period and 
by means of internal and external communication, presentations and promotion materials 
(banners, flyers, etc.). 

3.2 Integration
For the integration of the intervention within regular care, the conventional stroke 
rehabilitation process was first described. Next, a meeting was organized with representatives 
of the different professionals involved in each step of this rehabilitation process (e.g. OT/
PT, RP, nurse, administrative assistant). In that meeting, the integration of the intervention 
into conventional stroke rehabilitation was discussed. The results were included in practical 
guidelines for each location, that prescribed in detail which actions should be taken by 
whom within each phase of the rehabilitation process. 

3.3 Instruction & support
RPs, PTs and OTs who were directly involved in the rehabilitation of stroke patients were 
instructed in the delivery of the eRehabilitation intervention and the developed practical 
guidelines. This was done during joined instruction sessions (3 sessions, 2 hours per session, 
one session per healthcare professional) prior to the start of the intervention period of the 
effect study. Other stroke team professionals (i.e., psychologist, social worker, etc.) were 
informed during presentations and via internal communication. During the intervention 
period, support was given to healthcare professionals and patients by a helpdesk (both 
telephone and email), manuals and specifically trained movement technology students. 
For the healthcare professionals, additional support was provided by an ambassador. This 
ambassador was a PT who was skilled in and motivated for the delivery of eRehabilitation. 
Each ambassador (one per rehabilitation facility) was available for two hours per week to 
support colleagues in using the eRehabilitation intervention and to pass on questions and 
feedback to the research team.

12 
 

 

 

 

 

 

 

 

  

Figure 6.2. Timing of the investigation of barriers and facilitators (23,24), the development of an 
implementation strategy and an eRehabilitation intervention, the implementation period and evaluation 
by the current process evaluation. In light blue the effect study with a control and intervention period. 

Effect study: Control  
(May 2016 - April 2017) 

 

Effect study: Intervention  
(May 2017- April 2018) 

  Study barriers/facilitators 
(December 2015-June 2016) 

Development  
(July 2016-February 2017) 

Implementation & Process evaluation  
(February 2017 - April 2018) 

Figure 2. Timing of the investigation of barriers and facilitators (23,24), the development of an implementation 
strategy and an eRehabilitation intervention, the implementation period and evaluation by the current process 
evaluation. In light blue the effect study with a control and intervention period.
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3.4 Motivation
During the intervention period, all users were motivated by presentations, support from 
their managers and a video of a patient while using Fast@home.

4. Participants and data collection 
Data collection methods for each domain of the MRC framework are summarized in Table 
2. Both quantitative and qualitative data were collected using a mixed-methods approach. 
For the evaluation of the implementation (Objective 1), data were collected using field 
notes, a survey among patients and a survey among healthcare professionals and user 
data of the Fast@home eRehabilitation intervention. To explore the mechanism of impact 
(Objective 2), data from the aforementioned surveys were used. For identification of the 
contextual factors (Objective 3), data were collected using individual in-depth interviews 
with healthcare professionals and field notes. 
	 All stroke patients admitted during the intervention period of the effect study 
could receive the Fast@home intervention, which was decided by the treating healthcare 
professional (see box 1 as well). Patients admitted during this period could participate in the 
effect study and/or the process evaluation. All healthcare professionals that provided stroke 
rehabilitation during the intervention period were invited to participate in this process 
evaluation. 

Table 2. Sources and data collection methods in the three domains of the MRC framework
Aim Content; measurement outcome Data collection method
1. Implementation; How the 
implementation is delivered

1.1 Fidelity Whether the intervention was delivered as 
intended; n participants at (online) instruction, n 
presentations, etc.

Field notes (Ql)

1.2 Adaptations Changes in implementation strategy Field notes (Ql)
1.3 Dose The quantity of intervention implemented; n 

participants noticed elements of implementation
Survey patients and 
professionals (Qt)

1.4 Reach Whether the intended audience comes into contact 
with the intervention; n participants using Fast@
home 

Survey patients and 
professionals (Qt), user 
data of patients (Qt)

2. Mechanism of impact; 
Responses of participants

Satisfaction about implementation (information 
provision, motivation, instruction & support, 
integration) and eRehabilitation/Fast@home 

Survey patients and 
professionals (Qt), 

F3. Context; factors 
associated with use

Factors influencing the implementation and 
perceived impact of eRehabilitation

Interviews professionals 
and field notes (Ql)

Qt; quantitative data, Ql; qualitative data
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4. 1 In-depth interviews
All OTs and PTs who were instructed in the delivery of the eRehabilitation intervention and 
still worked in one of the rehabilitation facilities after the end of the intervention period 
(n=35) were invited to participate in the in-depth interviews regarding the delivery and 
barriers and facilitators for the delivery of the eRehabilitation intervention. RPs were not 
invited because in practice only PTs and OTs delivered the eRehabilitation intervention. RPs 
were only involved in the prescription of the intervention to stroke patients. We continued 
interviews with OTs and PTs until data saturation was reached. Data saturation was reached 
when no novel concepts emerged during three consecutive interviews [26]. The interview 
guide was based on the results of the preceding focus group study and survey study [23,24]. 
Questions included were: ‘What is your experience (feasibility, added value compared to 
conventional methods, integration) with the eRehabilitation intervention?’, ‘Why did you 
(not) deliver the eRehabilitation intervention?’ and ‘How can we improve your experience 
with eRehabilitation?’ Prompts (i.e. the content, ease of use, lay-out and accessibility) were 
included to encourage the participants to reflect on possible improvements. The duration 
of the in-depth interviews varied from 20 to 40 minutes and were conducted by two 
researchers (SH, BB).

4.2 Field notes
Throughout the implementation and intervention period of the effect study, field notes 
were made by the primary researcher and the Fast@home-ambassadors. These field notes 
concerned contextual factors influencing the implementation, perceptions of users of the 
intervention and number of healthcare professionals attending instructional activities. Field 
notes were tagged with date and rehabilitation facility location where the field note was taken.

4.3 Surveys
Two separate surveys were developed, one for patients and one for healthcare professionals. 
This was done by two researchers involved in the development and execution of the 
implementation strategy (BB, LvB). The surveys included questions concerning the previously 
identified barriers and facilitators [23,24] and the activities of the implementation strategy. 
Both surveys were pilot tested on readability, content and length by two patients and five 
professionals (SH, SB, JM, IK, AM). 
	 The survey for the patients included baseline characteristics (gender and age) and 
questions regarding the possession of digital technology including smartphone, laptop, tablet, 
PC (yes/no). The survey also included questions to evaluate whether patients received (yes/no) 
and used (yes/no) the eRehabilitation intervention. If patients had not used the intervention 
at all, the survey was ended. If patients had used the eRehabilitation intervention, they 
were asked to complete the following items: use of the five applications that were part of 
the eRehabilitation intervention (5 items, yes/no), satisfaction about these five applications 
if used (5 items, range 0-10), awareness of the implementation activities (7 items, yes/no), 
the contribution of those activities to the use of the eRehabilitation intervention (range 
0-10), the perceived barriers/facilitators in the context (7 items, range 0-10), satisfaction with 
the implementation in general and the eRehabilitation intervention in general (range 0-10), 
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willingness to use Fast@home and eRehabilitation in the future (both yes/no), and whether 
patients performed exercises prescribed in the eRehabilitation intervention without login in 
(yes/no). 
	 The survey for the healthcare professionals included the following items: professional 
discipline, delivery of the five applications that were part of the eRehabilitation intervention 
(5 items, yes/no), satisfaction about these five applications if delivered (5 items, range 0-10), 
awareness of implementation activities (9 items, yes/no), the contribution of these activities 
to the delivery of eRehabilitation (range 0-10), perceived barriers/facilitators in the context (11 
items, range 0-10), satisfaction with the implementation in general and the eRehabilitation 
intervention in general (range 0-10), and willingness to deliver the Fast@home intervention 
and eRehabilitation in the future (both yes/no).
	 The patient survey was sent out in May 2019 to 210 patients admitted during the 
intervention period of the effect study (both patients who participated and patients who did 
not participate in the effect study), by email (n=160) and on paper (n=50) if no email address 
was available. Reminders were sent after two and four weeks. Thereafter, non-responders 
were phoned by the research team (maximum two times). If a patient responded to the phone 
call, the survey was administered by telephone if the patients was willing to complete it in 
that way. The survey for healthcare professionals (all member of the multidisciplinary team, 
n=80) was conducted in January 2019, individually during the weekly team conferences, to 
include as many as possible responders. To those who were not present at the team meetings, 
a personal email was sent to ask them to participate in the survey.

4.4 User data
The inclusion of patients in the effect study was done in cooperation with the ongoing, 
observational study Stroke Cohort Outcomes of REhabilitation (SCORE; Dutch Trial Register no. 
4293 [22,25]). Inclusion criteria for patients were: being 18 years or older and time since first 
or recurrent stroke less than six months. Exclusion criteria were severe psychiatric conditions, 
inability to communicate in Dutch, concurrent acquired brain injury and/or drug or alcohol 
abuse. For patients included in the intervention group of the effect study, it was recorded 
whether they received and used the eRehabilitation intervention. For each patient who used 
the intervention, the number of exercises performed in the individual applications of the 
intervention were recorded, and how long the intervention was used (days between the first 
and last exercise). Details about this data collection are published elsewhere [20]. 

5. Data analyses
5.1 In-depth interviews and field notes
In-depth interviews were audio-taped and transcribed in full. Both in-depth interviews and 
field notes were analysed with initial line-by-line open coding. The codes were discussed 
between the two researchers (BB and LvBV) and categorized according to the levels of the 
implementation model of Grol and Wensing; i.e. the innovation, the organisational context, 
the individual patient, the individual professional, the financial context and the social 
context [27]. 
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5.2 Survey and user data
Survey and user data were described using means and standard deviations (SD), median 
and inter quartile ranges (IQR), or numbers and percentages. Participants who completed 
<90% of the survey were excluded. Analyses were performed using Statistical Packages for 
the Social Sciences (IBM SPSS 25.0 for Windows). STARI guidelines were used for adequate 
data collection, analyses and reporting [28]. 

RESULTS 

Participant response & characteristics
In-depth interviews
Of the 35 healthcare professionals invited, 11 participated (response rate 31.4%). Three of 
them were male (27.2%), three were OT and eight were PT. 

Surveys
Of the 210 patients who were included in the intervention period of the effect study, 65 
were not eligible to participate in the survey; four were deceased, of four there was no valid 
email or post address available and 57 patients refused participation. So finally, 145 patients 
were invited for the current process evaluation, of whom 73 participated (response rate 
50.4%), with a mean age of 62.9 (SD 13.2) years, 43 males (58.9%) and the majority (n=68, 
93.2%) possessing one or more digital devices to use eRehabilitation. Of the 73 patients who 
participated, 41 (56.1%) were offered the eRehabilitation intervention and 22 of those 41 
patients (53.7%) actually used it. 
	 In total, 80 healthcare professionals were invited and 51 participated in the survey 
(response rate 63.8%); 14 OTs (27.5%), 12 PTs (23.5%), 7 RPs (13.7%), 5 speech therapists 
(9.8%), 4 psychologists (7.8%), 3 social workers (5.8%) and 6 others (11.7%). Forty-six 
healthcare professionals who were instructed in the delivery of eRehabilitation (i.e. PT, OT, 
RP) were invited to participate in the survey, of whom 33 participated (response rate 73,9%), 
and 25 (73,5%) delivered Fast@home.

User data
165 patients were included in the effect study (details about the inclusion of participants 
will be published elsewhere [20]. Mean age of those patients was 62.6 (SD 10.5) years, and 
103 (62.8%) were male. Of those 165 patients, 82 (49.7%) received Fast@home and 54 
(65.9%, 32.7% of total group) used it. 

Implementation 
The implementation of the eRehabilitation intervention was evaluated regarding the 
following aspects of the MRC framework: fidelity, adaptations, dose and reach of the 
implementation strategy.
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Fidelity
The implementation activities in the domains Information provision, Motivation and 
Instruction & support (Table 1) were delivered as planned. However, from the field notes it 
appeared that regarding the domain ‘integration’ only one out of the three teams in Basalt 
The Hague discussed the delivery of eRehabilitation during all weekly multidisciplinary team 
conferences. Furthermore, it appeared that in the second half of the implementation period 
promotional activities (banners, flyers, etc.) were less frequently prepared and disseminated 
by the research team than the intended frequency of once per month. 

Adaptations
Table 3 shows activities that were executed in addition to the planned implementation 
activities, as recorded in the field notes. These activities were performed when the delivery 
of the eRehabilitation intervention fell behind. It included, amongst others, 1) extra 
instructional sessions for PTs and OTs, and the provision of more time for PTs and OTs to 
get familiar with the delivery of eRehabilitation and 2) instruction for all members of the 
multidisciplinary teams other than RPs, PTs or OTs (i.e. speech therapist, psychologist, 
social workers, movement agogist, nurses); all healthcare professionals were offered an 
eLearning about Fast@home, and for the movement agogist and nurses the ambassador 
introduced Fast@home face-to-face. The aim of the extra training for PTs and OTs was to 
increase confidence of PTs and OTs in delivering the eRehabilitation intervention. The extra 
instruction for all healthcare professionals aimed to fulfil their need to increase knowledge 
about the eRehabilitation intervention. Moreover, nurses and movement agogists were 
trained in response to PTs’ and OTs’ observation that they had insufficient time during 
regular consultations to support patients to start using the intervention. 

Table 3. Adaptations made to implementation strategy, as reported in field notes 

Target group
Domain Pat. Prof.
Motivation

Extra presentations, one for each multidisciplinary stroke team . x
Instruction & support

Extra instruction time (0.5-2 hours) for physical therapists and occupational 
therapists

. x

Extra support from helpdesk (pro-actively offering support) . x
Other disciplines (nurses, movement agogist, social workers) instructed in 
using eRehabilitation

. x

Integration
Nurses playing an active role in encouraging patient to use eRehabilitation x x
Movement agogist supporting patients in the first time use of 
eRehabilitation

x x

Pat; patients, Prof; healthcare professionals
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Table 4: Dose of the implementation, based on survey with patient and healthcare professionals using Fast@
home, n patients/healthcare professionals noticed activities of the implementation strategy, in n (%)
Domain Patients 

(n=22)
Healthcare professionals* 

(n=25)
Information provision

Presentations . 21 (84.0%)
Promotional activities 18 (81.8%) 22 (88.0%)

Integration
Email with login credentials 15 (68.2%) .
eRehabilitation discussed with OT/PT 20 (90.9%) .
eRehabilitation discussed with RP 14 (63.6%) .

Instruction & support
Information folder for patient 16 (72.7%) 20 (80.0%)
Helpdesk (telephone and email) 11 (50.0%) 19 (76.0%)
Manual for patients and professionals 10 (45.5%) 18 (72.0%)
Ambassador . 19 (76.0%)
ELearning . 15 (60.0%)
Students available for support . 14 (56.0%)

Motivation
Video with patient using Fast@home . 12 (48.0%)

* Only occupational therapist (OT), physical therapist (PT) and rehabilitation physician (RP)

Dose
Table 4 shows the awareness of the implementation activities (dose) as reported in the surveys 
by patients and healthcare professionals. On average, each activity of the implementation 
strategy was noticed by 60.7% (range 45.5%-90.9%) of the 22 patients using eRehabilitation, 
and 71.1% (range 48%-88%) of the 25 healthcare professionals delivering eRehabilitation. 
Of all implementation activities, patients who used eRehabilitation most frequently noticed 
the integration activity ‘discussing the use of the eRehabilitation intervention with the PT/
OT’ (n= 90.9%); healthcare professionals reported that they most frequently noticed the 
‘promotional activities like banners, flyers, internal and external communication’ (n= 88%). 
	 In the field notes it was reported that of the 47 (95.9%) out of 49 healthcare 
professionals who were invited for the instructional session (RPs, OTs and PTs only) did 
attend.

Table 5: Reach of patients; use of applications within Fast@home by patients, based on the user data
Use of eRehabilitation (total/used) Cognitive 

exercises 
(n=165/20)

Physical exercises 
(TR, n=65/20)

Physical exercises 
(PhT, n=100/16)

Activity-tracker 
(n=165/15)

Number of exercises, median
(IQR, min-max)

14
(2-37, 1-308)

9.5
(4-23, 1-66)

9.5
(3-51, 1-548)

4
(1-15, 1-110)

Period of use, mean days
(median, IQR )

26 (9.5-150.5) 25 (16.5-62.5) 9 (1-21) -*

TR; Telerehabilitation, used in Leiden, PhT; Physitrack, used in The Hague, * Information for Activ8 not available
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Figure 6.3. Reach of patients, by the number of patients receiving and using Fast@home.  
TR; Telerehabilitation, PhT; Physitrack 
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Figure 3. Reach of patients, by the number of patients receiving and using Fast@home. TR; Telerehabilitation, PhT; 
Physitrack

Reach
Figure 3 shows that 50% (n=82) of the 165 patients with an account for the eRehabilitation 
intervention had access to at least one application. Subsequently, 65.6% of those who 
received the intervention (n=54, 29 in The Hague and 25 in Leiden) actually used of one 
or more of those applications. The cognitive exercise application was used by 20 (24.4%) 
patients, the physical exercise application Telerehabilitation (Leiden only) by 20 of the 25 
patients (80.0%), Physitrack (the Hague only) by 16 of the 29 patients (55.1%) and the 
activity-tracker by 15 (18.2%) patients. 
	 In Table 5, the median use of the applications is shown, also based on the user 
data. The cognitive exercise application was most frequently used (median 14 exercise 
sessions, IQR 2-37) and for the longest period (median number of days 26, IQR 9.5-150.5). 
The number of exercises performed with the two physical exercise applications were 
comparable (Telerehabilitation; median 9.5 exercise sessions, IQR 4-23; Physitrack; median 
9.5 exercises sessions, IQR 3-51). However, Telerehabilitation was used on average for 25 
days (IQR 16.5-62.5) and Physitrack for 9 days (IQR 1-21). The data of the activity-tracker 
was on average uploaded four times (IQR 1-15). The majority of the patients participating 
in the survey (n=19, 86.5%) reported that they performed exercises prescribed in the 
eRehabilitation intervention without logging on since they know the exercises by heart. 
	 Figure 4 shows that 8 of the 14 OTs (57.1%), 12 of the 12 PTs (100%) and 5 of the 
7 RPs (71.4%) reported to have delivered at least one application of the eRehabilitation 
intervention (i.e. physical exercise program, cognitive exercise program or activity-tracker). 
Since additional instruction was offered to the remaining disciplines, also 2 of the 5 (40%) 
speech therapists delivered the eRehabilitation intervention, as well as 2 of the 6 (33%) 
other disciplines (a dietician and movement agogist). 
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Figure 4. Reach of professionals, by the number of professionals that delivered Fast@home to stroke patients 
OT; occupational therapist, PT; physical therapist, RP; rehabilitation physician, ST; speech therapist, PS; psychologist, 
SW; social worker

Mechanisms of impact 
The mechanisms of impact are defined as the extent to which the implementation activities 
contributed to the delivery and use of the eRehabilitation intervention. The results that 
describe the mechanisms of impact are shown in Table 6, as measured with the surveys 
among patients and healthcare professionals. 

Interaction with implementation strategy
The satisfaction regarding the implementation activities of healthcare professionals (n=25) 
and patients (n=22) who respectively delivered and used the eRehabilitation intervention 
was comparable (median 7.0 (IQR 6.0-7.5) and 7.0 (IQR 6.0-7.75)). Healthcare professionals 
reported that the support of the ambassadors (domain instruction & support, median 7.0, 
IQR 6.0-8.0) and the time they were given to learn how to deliver intervention (domain 
integration, median 7.0, IQR 6.0-8.0) had the greatest impact of all implementation 
activities. On the contrary, activities in the domain integration hampered the delivery of 
the eRehabilitation intervention, according to healthcare professionals. This included 
insufficient integration of Fast@home into conventional stroke rehabilitation (median 4.0, 
IQR 2.0- 6.0) and insufficient time to apply eRehabilitation in daily rehabilitation practice 
including the discussion of benefits, explaining how to use the eRehabilitation intervention 
and to adapt the exercises in the physical exercise applications if needed (median 5.0, 
IQR 3.0-7.0). Multiple activities of the implementation strategy facilitated the use of the 
eRehabilitation intervention according to patients. For patients, the implementation activity 
with the highest impact was individual guidance by PTs and OTs (domain integration, median 
7.0, IQR 7.0-8.0), 
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Table 6. Mechanisms of impact. Interaction with the implementation strategy and intervention, based on survey 
with patient and healthcare professionals using the eRehabilitation intervention

Satisfaction/agree 
Patient 
(n=22)

Professionals* 
(n=25)

Interaction with the implementation
Overall satisfaction about implementation strategy activities (0-10), median 
(IQR)

7.0 (6.0-7.75) 7.0 (6.0-7.5)

Satisfaction about implementation strategy activities (0-10), median (IQR)
Information provision; Presentation . 6.0 (5.5-7.0)
Information provision; Promotional activities 6.0 (6.0-7.0) 7.0 (5.75-7.25)
Integration; Fast@home discussed with OT/PT (personal guidance) 7.0 (7.0-8.0) .
Integration; Fast@home discussed with RP (personal guidance) 7.0 (5.75-7.25) .
Integration; Email with login credentials 6.0 (5.0-7.0) .
Instruction & support; Joint education . 7.0 (6.25-8.0)
Instruction & support; Sufficient time to learn how to use 7.0 (6.0-7.0)
Instruction & support; Helpdesk (telephone and email) 6.0 (6.0-8.0) 6.0 (5.0-7.0)
Instruction & support; Manual 7.0 (6.0-7.25) 6.5 (5.0-7.25)
Instruction & support; Information folder 6.0 (4.5-7.75) 7.0 (5.0-7.75)
Instruction & support; Ambassador . 7.0 (6.0-8.0)
Instruction & support; ELearning . 6.0 (4.0-7.0)
Instruction & support; Students available for support . 6.0 (3.75-8.0)
Motivation; Sufficiently supported by the Executive Board . 6.0 (5.0-7.0)
Motivation; Sufficiently supported by managers . 6.0 (5.0-7.0)
Motivation; Sufficiently supported by rehabilitation physicians . 6.0 (4.75-8.0)

Barriers/facilitators in the implementation (0-10; disagree-agree), median 
(IQR)

I had sufficient time to use eRehabilitation . 5.0 (3.0-7.0)
Is sufficiently integrated into the conventional rehabilitation . 4.0 (2.0-6.0)

Interaction with the intervention
Overall satisfaction about the Fast@home intervention (0-10), median (IQR) 8.0 (7.0-8.0) 5.5 (4.0-7.0)
Satisfaction about applications within Fast@home (0-10), median (IQR)

Psycho education 7.0 (7.0-8.0) 7.0 (6.0-7.0)
Activity-tracker 8.0 (6.0-8.0) 6.0 (3.0-8.0)
Physical exercise application (Telerehabilitaion) 7.0 (6.0-8.0)  7.0 (7.0-8.0)
Physical exercise application (Physitrack) 7.0 (6.0-8.0) 7.0 (5.75-8.0)
Cognitive exercise application 7.0 (6.0-8.0) 6.0 (3.0-8.0)

Barriers/facilitators related to the intervention (0-10; disagree-agree), median 
(IQR)

Contributed to recovery of the patient 7.0 (5.75-8.0) 6.5 (5.0-7.0)
Has added value for my work as professional . 6.0 (4.5-7.0)
Is applicable in addition to convention therapy 7.0 (6.0-8.0) 6.0 (3.0-8.0)
Is feasible despite disabilities after stroke 7.0 (2.5-10.0) 5.0 (4.0-7.0)
Is user-friendly 7.0 (6.0-7.25) 5.0 (3.0-7.0)

Recommend future use, n (%)
Recommend Fast@home to others 20 (90.0%) 14 (56%)
Use Fast@home in the future 19 (86.4%) .
Use eRehabilitation in the future . 22 (88%)

* Only occupational therapist (OT), physical therapist (PT) and rehabilitation physician (RP)
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Interaction with the intervention
Healthcare professionals who delivered the eRehabilitation intervention reported to be 
less satisfied with the Fast@home intervention as a whole than patients who used the 
eRehabilitation intervention (median 5.5 (IQR 4.0-7.0) and 8.0 (IQR 7.0-8.0) respectively). 
However, healthcare professionals reported to be satisfied about the physical exercise 
applications (Telerehabilitation median 7.0, IQR 7.0-8.0 and Physitrack median 7.0, IQR 5.57-
8.0) and the psycho education (median 7.0, IQR 6.0-7.0), but less about the activity-tracker 
and the cognitive exercise application (both median 6.0, IQR 3.0-8.0). Patients were relatively 
satisfied about all five applications in Fast@home; psycho education (median 7.0, IQR 7.0-
8.0), two physical exercise application (Telerehabilitation median 7.0, IQR 6.0-8.0; Physitrack 
median 7.0, IQR 6.0-8.0), cognitive exercise application (median 7.0, IQR 6.0-8.0)) and the 
activity-tracker (median 8.0, IQR 6.0-8.0). Furthermore, patients reported that the feasibility 
of the eRehabilitation intervention was high, despite stroke-related impairments (median 7.0, 
IQR 2.5-10.0), healthcare professionals were more negative (median 5.0, IQR 4.0-7.0). The 
same difference between patients and healthcare professionals was found concerning the 
user-friendliness of the eRehabilitation intervention (professional median 5.0 (IQR 3.0-7.0), 
patient median 7.9 (IQR 6.0-7.25)).
	 Of the 25 healthcare professionals, 14 (56.0%) would recommend Fast@home to 
others and 22 (88.0%) wanted to deliver eRehabilitation in the future. When accounted for 
all responses of healthcare professionals (also those who did not deliver eRehabilitation), a 
similar proportion of 88.0% (n=45) was found regarding the wish to deliver eRehabilitation 
in the future. In total, 20 of the 22 (90.9%) patients taking part in survey and used the  
eRehabilitation intervention would recommend Fast@home to others and 19 (86.4%) were 
planning to keep using eRehabilitation in the future. 

Contextual factors
Table 7 shows the contextual factors influencing the implementation of eRehabilitation, based 
on the in-depth interviews with 11 healthcare professionals and field notes taken during the 
intervention period. 
	 Six factors concerned the innovation, of which four reported both as barrier and 
facilitator and two reported only as barrier. These factors included eRehabilitation being 
evidence-based (barrier and facilitator), the content of exercise applications being useful to 
attain the specific rehabilitation goals of the individual patients (barrier and facilitator) and 
the number of patients per healthcare professional being too small to deliver eRehabilitation 
regularly and efficiently (barrier only). 
	 Twelve factors, mostly barriers, were identified concerning the organisational 
context. These factors included insufficient integration of the eRehabilitation intervention 
into conventional stroke rehabilitation, resulting in healthcare professionals forgetting to 
deliver eRehabilitation. Insufficient time was also reported, both to learn how to deliver the 
eRehabilitation intervention and to deliver the eRehabilitation intervention in conventional 
stroke rehabilitation. Especially ‘playing time’, in which healthcare professionals can get 
acquainted with the new intervention was reported as important. Financial cutbacks during 
the intervention period resulted in less time for the healthcare professionals to properly 
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incorporate eRehabilitation into their daily routine. Moreover, stroke patients were no 
longer merely admitted to stroke units, therefore some patients were treated by healthcare 
professionals who were not instructed how to deliver Fast@home. Another important barrier 
was the experience of technical setbacks including problems delivering the intervention on 
an Apple device and uploading data from the activity-tracker. A facilitator at the level of the 
organisational context was the presence of the ambassadors.
	 Four factors were identified at the level of the individual patient and three factors 
at the level of the individual healthcare professional. For both the patients and healthcare 
professionals, skills and knowledge about how to use and deliver the eRehabilitation 
intervention were reported as sufficient (facilitator) as well as insufficient (barrier). According 
to the professionals, insight in daily activities and exercises activities is an important reason 
for patients to start using the eRehabilitation intervention. For healthcare professionals a 
motivation to deliver eRehabilitation is that it facilitates the cooperation between PTs and OTs 
and multidisciplinary work. According to the healthcare professionals, a reason for patients 
not to use eRehabilitation was that there is no added value of logging in if the patient knew the 
exercises by heart. The motivation to deliver eRehabilitation for the healthcare professionals 
was hampered by the feeling of doing double work by prescribing exercises in one of the 
exercise applications and reporting in the treatment plans.
	 Concerning the social context, two factors were identified hampering the 
implementation of the eRehabilitation intervention: the beliefs of the healthcare professional 
about the effectiveness of eRehabilitation, and the relatively low priority for the implementation 
of eRehabilitation among managers and RPs.

DISCUSSION

This process evaluation aimed to understand what worked and why in the implementation 
of an eRehabilitation intervention integrated into conventional rehabilitation for 
stroke patients, and to identify areas of improvement for future implementations. The 
implementation strategy was mostly executed as planned and supplemented with 
additional instructional activities, resulting in the delivery of intervention by three-
quarters of the healthcare professionals and in actual usage by two-thirds of the patients 
who received it. Regarding the mechanisms of impact, it was found that professionals and 
patients were equally satisfied with the implementation activities, but patients were more 
satisfied with the intervention. The implementation activities with the highest impact were, 
amongst others, personal guidance by PTs, OTs and RPs (for the patients) and the support 
of ambassadors, joint education and time given for learning to deliver eRehabilitation 
(for the healthcare professionals). However, at the end, professionals reported that 
eRehabilitation was insufficiently integrated into conventional rehabilitation, despite all 
implementation activities. Contextual factors that hampered the implementation, including 
unexpected financial cutbacks, technical setbacks and low priority of the implementation of 
eRehabilitation among managers and RPs.
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	 The current process evaluation enabled us to identify what worked and why, and 
thus to reflect on how the implementation may have influenced outcomes and to highlight 
lessons for future implementation. Previous implementation studies only investigated 
potential barriers and facilitators for the implementation of eRehabilitation [29-31] or 
the feasibility or acceptability when implemented [32-34]. Below, areas of improvement 
for future implementations will be discussed for each of the three domains of the MRC 
framework.
	 Regarding the implementation strategy, on first sight the use of the eRehabilitation 
intervention by patients may seem quite low. A usage rate of 66% among those who 
received the intervention is, however, in line with previously published studies that reported 
proportions of patients using eRehabilitation interventions at least once (66-100%, [35-
39]). The number of days that the intervention was used (median 19 days) was higher 
than found in a previous study that reported a median of 5 days [40]. Moreover, in the 
design of the Fast@home study, all patients admitted to conventional stroke rehabilitation 
were assumed to be eligible for eRehabilitation. This has probably resulted in a number of 
patients included in this study who were actually not able to use eRehabilitation. This could 
well be a reason for healthcare professionals not to offer the intervention to some patients, 
thereby increasing the percentage of non-users of the total group of patients. Therefore, it 
is important to gain insights in and better define which patients would be eligible and who 
would benefit most from eRehabilitation [8].
	 Regarding the mechanisms of impact, the delivery and use of the eRehabilitation 
intervention could probably have been improved as we succeeded 1) to integrate the 
eRehabilitation better in the conventional rehabilitation and 2) to increase the healthcare 
professionals’ satisfaction with the eRehabilitation intervention. To enhance the integration, 
additional instructions and time to get familiar with the delivery of the eRehabilitation were 
offered to PTs and OTs, as well as to the whole multidisciplinary team. As a consequence of 
the involvement of the whole multidisciplinary team, the workload of PTs and OTs delivering 
the eRehabilitation intervention to patients was reduced and better manageable. Previous 
literature showed that starting to use an eRehabilitation intervention by patients required 
the support of a healthcare professions for on average 41 minutes [40]. This support is 
found to be the most important for patients, in this study and before [32]. However, despite 
the implementation activities, healthcare professionals were still not satisfied about the 
integration. Previously, it is already indicated that proper integration of eRehabilitation 
might be the largest challenge in the maturation of eRehabilitation [6,41] and that successful 
integration of eRehabilitation in conventional rehabilitation can probably only be achieved 
when all parts of the conventional rehabilitation are redesigned [6]. To increase healthcare 
professionals’ satisfaction, it is important to address healthcare professionals’ lack of belief 
in the effectiveness of some of the applications within the eRehabilitation intervention. 
According to the healthcare professionals, the effectiveness of some of the applications 
within the eRehabilitation intervention was questionable, which influenced their motivation 
to deliver the eRehabilitation intervention. This confirms findings from previous literature, 
in which was stated that belief in the effectiveness of an eRehabilitation intervention is 
crucial for successful delivery [23]. 
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	 With respect to contextual factors, a prompt and better response to some 
observations in the present study could also have led to better results. In our study it appeared 
that healthcare professionals experienced additional barriers during the intervention period 
as to the ones they expected on beforehand. These included financial cutbacks that forced 
healthcare professionals to focus on production instead of novelties like eRehabilitation, low 
priority given to the delivery of the intervention by managers and rehabilitation physicians, 
and technical setbacks that made it more difficult for healthcare professionals to deliver the 
eRehabilitation intervention. This latter barrier was also found in previous studies [6,18], 
and thus it is an important point of attention for future implementation initiatives. 
	 Based on all of the abovementioned findings, it is recommended for future 
eRehabilitation initiatives to increase delivery of eRehabilitation by healthcare professionals. 
This can be achieved by sufficient integration in conventional rehabilitation, increased 
satisfaction with the intervention and resolve barriers in the context. Therefore, it is important 
to redesign conventional rehabilitation in such a way that the interventions become an 
indispensable part of the rehabilitation process. For example, by setting treatment goals for 
patients that can only be met and measured using eRehabilitation. Such a redesign of the 
rehabilitation process should be done in co-creation with patients, healthcare professionals 
and the research team [36]. Moreover, the results indicate that a flexible approach towards 
the implementation process is needed to be able to give a better response to unexpected 
barriers for the implementation, such as unexpected financial cutbacks. Regarding the 
research methodology, we recommend to use techniques developed by experts in action 
research, which allow adaptation of the intervention and implementation strategy to 
counteract unexpected barriers [19]. 
	  Although this study provides some new insights in the implementation process of 
eRehabilitation in stoke care, some limitations should be discussed. First, this study focussed 
on the users of the eRehabilitation intervention more than on non-users. Thus, insight 
into non-users perceptions of why eRehabilitation was not used and what would have 
motivated them is limited. Second, the majority (86.5%) of patients reported to use the 
eRehabilitation intervention without logging in since they knew the exercises by heart. This 
underlines the challenges of accurately measuring the use of eRehabilitation applications. In 
our case, the actual use of the eRehabilitation intervention may probably have been higher 
than reported. Future effect studies and process evaluations should be able to monitor the 
usage of eRehabilitation interventions better, by giving the patients more incentives to log 
in to the eRehabilitation applications. Third, the delivery of eRehabilitation intervention by 
healthcare professionals as part of the conventional rehabilitation was voluntary, resulting 
in some OTs/PTs barely providing the eRehabilitation intervention to patients. Although 
there may have been good reasons for this, such as patients being non-eligible for the 
intervention, making eRehabilitation a fixed part of the conventional rehabilitation would 
maybe have resolved possible ignorance.
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CONCLUSION

In conclusion, the main areas for improvement of an implementation process of 
eRehabilitation appear to be related to the perceptions of healthcare professionals on the 
intervention, the actual integration of eRehabilitation in conventional rehabilitation, as well 
as contextual, mostly technical and organizational, factors.
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