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Abstract
Background: Exergames have the potential to provide an accessible, remote approach for poststroke upper extremity (UE)
rehabilitation. However, the use of exergames without any follow-up by a health professional could lead to compensatory
movements during the exercises, inadequate choice of difficulty level, exercises not being completed, and lack of motivation to
pursue exercise programs, thereby decreasing their benefits. Combining telerehabilitation with exergames could allow continuous
adjustment of the exercises and monitoring of the participant’s completion and adherence. At present, there is limited evidence
regarding the feasibility or efficacy of combining telerehabilitation and exergames for stroke rehabilitation.
Objective: This study aims to (1) determine the preliminary efficacy of using telerehabilitation combined with exergames on
UE motor recovery, function, quality of life, and motivation in participants with chronic stroke, compared with conventional
therapy (the graded repetitive arm supplementary program; GRASP); (2) examine the feasibility of using the technology with
participants diagnosed with stroke at home; and (3) identify the obstacles and facilitators for its use by participants diagnosed
with stroke and stroke therapists and understand the shared decision-making process.
Methods: A mixed methods study protocol is proposed, including a randomized, blinded feasibility trial with an embedded
multiple case study. The intervention consists of the provision of a remote rehabilitation program, during which participants will
use the Jintronix exergame for UE training and the Reacts Application to conduct videoconferenced sessions with the therapists
(physical or occupational therapists). We plan to recruit 52 participants diagnosed with stroke, randomly assigned to a control
group (n=26; 2-month on-paper home exercise program: the GRASP with no supervision) and an experimental group (n=26;
2-month home program using the technology). The primary outcome is the Fugl-Meyer UE Assessment, a performance-based
measure of UE impairment. The secondary outcomes are self-reported questionnaires and include the Motor Activity Log-28
(quality and frequency of use of the UE), Stroke Impact Scale-16 (the quality of life), and Treatment Self-Regulation Questionnaire
(motivation). Feasibility data include process, resources, management, and scientific outcomes. Qualitative data will be collected
by interviews with both participants and therapists.
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Results: At present, data collection was ongoing with one participant who had completed the exergame- telerehabilitation based
intervention. We expect to collect preliminary efficacy data of this technology on the functional and motor recovery of the UE,
following a stroke; collect feasibility data with users at home (adherence, safety, and technical difficulties); and identify the
obstacles and facilitators for the technology use and understand the shared decision-making process.
Conclusions: This paper describes the protocol underlying the study of a telerehabilitation-exergame technology to contribute
to understanding its feasibility and preliminary efficacy for UE stroke rehabilitation.
Trial Registration: ClinicalTrials.gov NCT03759106; http://clinicaltrials.gov/show/NCT03759106.
International Registered Report Identifier (IRRID): DERR1-10.2196/14629
(JMIR Res Protoc 2020;9(5):e14629) doi: 10.2196/14629
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Introduction
Background
In up to 85% of stroke survivors, sequelae persist in the upper
extremity (UE) [1], resulting in a long-term impact on daily
living activities [2,3]. To stimulate neuroplastic changes that
promote motor recovery, stroke survivors should follow an
intensive, task-specific, stimulating, and, above all, repetitive
exercise program [4]. However, the programs offered by
conventional therapies, in particular, during chronic stage, are
not sufficient for people to achieve the level of repetition and
intensity required for recovery [4]. In Canada, patients diagnosed
with stroke receive the Graded Repetitive Arm Supplementary
Program (GRASP) [5] as a home exercise program after
discharge from traditional rehabilitation services [3]. The
GRASP is recommended by the Canadian Best Practice
Recommendations for Stroke Care [3] to provide training and
increase the use of the impaired arm in daily life activities [5].
However, patients must be motivated enough to do the exercises
on their own and to perform enough repetitions to achieve
improvement. A minimum of 15 hours is suggested for an
intervention to result in a moderate improvement in daily living
activities following a stroke [6]. Numerous studies offering an
intensive exercise program, in chronic stroke, reported
significant improvements in UE impairment (P=.05) [7,8] and
even maintenance of these changes over a period of 6 months
after treatment [8].

Increasing Training Intensity in Stroke Rehabilitation
An interesting alternative that has been proposed to exercise
intensity and exploit neuroplastic properties involves the use
of virtual reality. For every 30 repetitions performed in a
standard rehabilitation session, the same person can perform
600 to 800 repetitions within a 1-hour session in a virtual
environment [4]. This is an important difference between the
two approaches that highlights the potential of virtual reality.
Thanks to its design, a virtual environment can simulate the real
world while maintaining total control over the parameters of
the tasks to be executed within it to foster motor learning [4].
In the context of rehabilitation, virtual reality has been integrated
in the form of exergames because the gaming goal is to enhance
activity through various types of exercises. Among these
exergames, some have been specifically designed for stroke
rehabilitation, including for balance training as well as for
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training for both lower and upper limb deficits (eg, Caren
system, Lokomat, Armeo, and Jintronix [4,6,9,10]). The nature
of the exergame interface makes it possible to modify the
difficulty level of the exercises via various parameters such as
intensity (time and repetition), visual feedback, speed, strength,
and range of motion [4]. Progressing the exercise to ensure it
remains challenging may motivate the user to complete the
exercises [4]. However, there is no way to ensure that the
movements made in the virtual environment are performed
correspond to what is being trained. When performed in clinic,
a health professional can ensure that the exercises are adjusted,
and the movements are executed appropriately. However, at
home, monitoring by a health professional needs to be
considered to prevent compensatory movements during the
exercises, inadequate choice of difficulty level, inappropriate
completion of the exercises, and lack of motivation to pursue
exercise program. The interfaces of the exergames do not allow
automatic adjustment adapted to the person’s abilities and do
not sufficiently detect compensations [4,6,9,10]. Thus, the
follow-up by a therapist would make it possible to optimize the
exergames’ benefits for the user (such as by adapting the
difficulty parameters and by choosing games that are relevant
for the user) and to help transfer motor learning from the virtual
environment to activities of daily living.
To increase monitoring, a telerehabilitation system could allow
such a follow-up through videoconferencing sessions between
the user and the therapist. Such systems are increasingly used
to provide remote rehabilitation services [11]. Its efficiency,
compared with the standard treatment (face-to-face
interventions), has been demonstrated, resulting in similar
clinical results among participants diagnosed with stroke [12],
therefore increasing accessibility to stroke rehabilitation
services. Combining telerehabilitation with virtual reality
(VirTele) could allow live sessions in which the therapist can
observe the user playing and follow the game screen, at the
same time, to assess how the user manages to complete the
movements requested through the exercises (detect
compensations, correct pathological patterns, and directly
modify the difficulty setting necessary for the smooth running
of the exercise). Therefore, the VirTele technology could allow
continuous adjustment to the exercises and monitoring of the
user completion to create a more personalized, tailored training
program. Furthermore, in the long term, the VirTele exercise
program could empower users to integrate the use of their
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impaired UE in their daily activities, through shared decisions
made with the therapist.

Study Objectives
Given the evidence for the efficacy of exergames as well as
telerehabilitation for stroke rehabilitation, but the limited
evidence of combining these technologies, such as in the VirTele
program, the overall goals of this study are to explore its
preliminary efficacy for UE rehabilitation and examine its
feasibility for use with stroke survivors at home. More
specifically, the objectives of this study are to (1) determine the
preliminary efficacy of VirTele on UE motor recovery, function,
quality of life, and motivation in participants with chronic stroke,
compared with conventional therapy (GRASP); (2) examine
the feasibility of using VirTele with participants diagnosed with
chronic stroke at home; and (3) identify the obstacles and
facilitators for the technology use by participants diagnosed
with stroke and stroke therapists and understand the shared
decision-making process.
It is hypothesized that the exergame-telerehabilitation program
will lead to greater UE motor recovery than usual care (GRASP)
in participants with chronic stroke. We also hypothesize that
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the exergame-telerehabilitation program will have a greater
impact on function, quality of life, and motivation in participants
with chronic stroke.

Methods
Study Design
This is a mixed method study design consisting of a randomized,
blinded feasibility trial with an embedded multiple case study
that will take place in Montreal, Canada. The randomized
feasibility trial is a two-arm, single-blind trial design in which
eligible participants will be randomly allocated to an
experimental (VirTele for 8 weeks) or control, usual care group
(GRASP for 8 weeks). The feasibility trial captures both
feasibility and preliminary efficacy outcomes. Publishing the
feasibility results would provide a better understanding of the
context in which the efficacy data were collected and a better
interpretation of the final results [13,14].
Outcome measures will be assessed for both groups on four
occasions: at baseline (T1), at the end of 2-month intervention
(T2), after a 1-month follow-up period (T3), and after a 2-month
follow-up period (T4; Figure 1).

Figure 1. Description of the outcome measurement time. GRASP: Graded Repetitive Arm Supplementary Program; VirTele: program that combines
virtual reality exergame and telerehabilitation application.

Randomization and evaluations will be performed by research
assistants who are not involved in the study. All participants
will provide informed written consent before enrollment. This
study is registered at clinicaltrials.gov (NCT03759106) and has
received ethics approval from the Research Ethics Boards of
Centre for Interdisciplinary Research in Rehabilitation of Greater
Montreal (June 28, 2018).

Participant Selection and Recruitment Strategy
At study entry, we will administer the Chedoke-McMaster arm
component [15] to get evidence of UE impairment. Only
participants with a score of 2 to 6 will be eligible. We will also
verify balance maintenance during sitting position and detect
any UE mobility restrictions limiting the ability to play
(restricted shoulder movements because of pain) through active
and passive mobilizations.
Stroke survivors who have residual UE deficits and are no longer
receiving rehabilitation services will be eligible for study
participation if they fulfill the eligibility criteria. The inclusion
criteria are as follows: first-time unilateral ischemic or
hemorrhagic stroke or no residual deficits from a previous stroke
and able to use the Jintronix system (eg, able to move the game
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avatar with impaired limb). The exclusion criteria are as follows:
being medically unstable (eg, uncontrolled cardiac condition),
severe cognitive or communication deficits, visual impairments
limiting the ability to use the games, and UE mobility
restrictions limiting the ability to play (eg, restricted shoulder
movements because of pain).
We intend to recruit participants from the community and from
the archives of rehabilitation centers (offline) situated in the
Montreal, Sherbrooke, and Laval areas (Quebec, Canada).
Study therapists (physical therapists or occupational therapists)
from the different participating sites will also be included in the
study to explore their experiences with the technology and
comprehend the shared decision-making process underlying
their choice of games and difficulty levels.

Sampling
To date, no studies have reported on the use of combining such
technologies, such as in the VirTele program so that this
randomized, blinded feasibility trial will provide evidence for
the effect size. However, as the first estimate of effect size, a
sample size of 52 participants has been calculated using the
Fugl-Meyer Upper Extremity Assessment as a primary outcome
JMIR Res Protoc 2020 | vol. 9 | iss. 5 | e14629 | p. 3
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and G*Power 3.1 [16]. We assumed a medium effect size of
0.2, which was reported in a study with chronic stroke survivors
with a 2-arm randomized clinical trial [17] and accounting for
20% retention issues (alpha=.05 and power=80%). This sample
size corresponds to recommendations for pilot efficacy and
feasibility trials [18] and is realistic, given time and budgetary
constraints as well as recruitment potential. Thus, for the
randomized, blinded feasibility trial, 52 participants will be
recruited and randomly allocated to the experimental (n=26) or
control group (n=26). A block randomization with a block size
of six will be used, given time and material constraints.
For the multiple case study component, four therapists and the
first 10 participants from the experimental group will be invited
to participate in interviews. However, the final sample size of
the participants diagnosed with stroke will be adjusted
depending on the qualitative data saturation [19].

Description of Interventions
Experimental Group
The participants in the experimental group will receive the
VirTele program. VirTele is an 8-week home program during
which participants will use the Jintronix exergame [10] for UE
training and the Reacts telerehabilitation application [20] to
conduct videoconferenced sessions with the therapists (physical
therapists or occupational therapists). All the equipment
necessary for the proper functioning of the VirTele program,
including the computer, the Kinect camera, the Reacts, and
Jintronix software as well as a constant internet accessibility
(USB internet key), will be provided for free to the participants.
A technician will oversee the transport and the installation.

Telerehabilitation Component
The Reacts application is an interactive audio-video platform
that allows secure communication between therapists and
participants using standard computer or tablet technologies [20].
The application enables a live game access when it is used in
combination with Jintronix. Thus, the therapist will be able to
see the participant doing exercises and see the exergame
platform while it is being used. The access to the live game
platform allows the therapist to track the tasks or movements
required by the game and see how the participant manages to
accomplish them to adjust the difficulty level of the game
according to the participant’s motor skills and interest. The Web
sessions with Reacts will take place three times a week for 2
weeks, twice a week for 2 weeks, and then once a week for the
remaining 4 weeks.
Reacts can also be used alone, making it possible for the
participant to interact with the therapist when finishing the
exercises. These sessions provide an opportunity to discuss
difficulties regarding playing games and to subsequently modify
the rehabilitation program according to the participant’s abilities
and preferences. This shared decision-making process can help
foster motivation to make health-related decisions (eg, setting
goals weekly with the therapist, determine the optimal level of
difficulty of the exercises, and choosing the games) and specially
to continue rehabilitation after the end of the intervention. This
shared decision-making process will aim to increase the
empowerment of the participant, facilitating subsequently the
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transfer of the functional gains acquired in the context of the
study into real life. This transfer occurs by identifying ways of
reproducing the tasks of the game in activities of the daily life
and increasing the use of the affected UE in the long term.
Participant empowerment will be further encouraged by using
motivational interviewing based on self-determination theory
(SDT) principles during telerehabilitation sessions [21,22]. This
theory states that humans naturally tend to achieve changes that
respect and enable the satisfaction of their three basic
psychological needs, namely, (1) autonomy, (2) connectivity,
and (3) competence [22,23]. There are two regulation processes
predicting behavioral engagement and maintenance: the behavior
emanating from intrinsic motivation and the internalization of
extrinsic motivation [23].

Virtual Reality Component
The Jintronix exergame consists of six UE games played for
varying amounts of time and at different difficulty levels (speed,
precision, and range of movements), which can be tracked
remotely by the therapist asynchronously through the data
provided in Jintronix Web-based portal. The therapist is also
able to modify the difficulty parameters according to the
performance data recorded on the portal. This exergame uses a
Kinect camera, which captures the person’s body movements
without wearing sensors. Participants will be invited to use
Jintronix at least five times a week for 8 weeks, for 30-min
sessions, performing a total of 20 hours of exercise. A minimum
of 15 hours is suggested for an intervention to result in a
moderate improvement in activities related to daily living
following a stroke [6].
Jintronix includes an automated log system, which records the
active time spent by participants in each game and the score
achieved. The therapist can access the exergame interface at
any time to monitor the participant’s progress and adherence
to the exercise program and modify the difficulty level.
Before starting the intervention, therapists will receive training
in motivational interviewing [24] to ensure a client-centered
rehabilitation program that aligns with the SDT [21]. We used
SDT [23] as a conceptual framework to guide the VirTele
intervention to empower the participant and solicit their interest
and motivation for the treatment plan that the therapist and
participant will decide on together. The combination of the
telerehabilitation system (Reacts) and the Jintronix exergaming
system aims to foster participant-therapist interaction throughout
the rehabilitation program and to develop a partnership
relationship based on information sharing and trust. It is in this
perspective that SDT was integrated. Its constructs were used
as a basis for a discussion plan which the therapist refers to
during videoconferenced sessions.
All participants in the experimental group will participate in a
30-min training session with the technician responsible for the
installation of the technology to learn to use the VirTele
technology.

Control Group
The participants in the control group will receive GRASP based
on their UE function. It includes strengthening exercises of arm
and hand, range of motion, and functional arm activities [5].
JMIR Res Protoc 2020 | vol. 9 | iss. 5 | e14629 | p. 4
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The program includes some equipment such as a ball, a bean
bag, or paper clips. The participants will be invited to carry out
the GRASP exercises over the 8 weeks, 5 days a week for 30
min each day, performing 20 hours of exercises in total (same
as experimental group). A paper log journal will be provided
to track the amount of time spent on the exercises and the
number of sessions as well as any adverse events (fatigue and
pain). The control group will not receive any follow-up with
the therapist, but at the end of the study, the participants will
be offered one session with the therapist to discuss strategies
for improving long-term UE function. Before starting the
intervention with GRASP, the participants will receive a 30-min
training session for using the program equipment by one of the
therapists included in the study.

Data Collection
Quantitative Data
At study entry, the participant’s sociodemographic information
(gender, age, civil status, language, number of years of education
completed, primary occupation, and stroke characteristics) will
be collected for descriptive purposes.
For the randomized, blinded feasibility trial, several outcomes
measures will be used to address the different objectives. The
first objective of the trial is to determine the preliminary efficacy
of VirTele on UE motor recovery, function, quality of life, and
motivation, in participants with chronic stroke, compared with
conventional therapy (GRASP).
The Fugl-Meyer Upper Extremity Assessment will be the
primary outcome to determine the efficacy of the technology
for UE motor control recovery. This is a performance-based
measure of UE impairment [25,26]. It includes 13 items scored
on a 3-point ordinal scale of 0 to 2 [26]. The Fugl-Meyer Upper
Extremity Assessment has been shown to have good internal
consistency (alpha=.82-.84) and good concurrent validity
(r=0.74) [25].
The secondary outcomes are self-reported questionnaires and
include the Motor Activity log 28 [27,28], the Stroke Impact
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Scale-16 [29,30], and
Questionnaire-13 [31].

the

Treatment

Self-Regulation

The Motor Activity log 28 is a self-reported measure of UE use
[27,28]. This rates the quality and frequency of use of the UE
in 28 everyday tasks and is administered by interview [27,28].
The Motor Activity log 28 demonstrated high reliability (r=0.82)
and high validity, with excellent concurrent correlation with
Stroke Impact Scale hand function scores (r=0.72) [32]. The
impact on quality of life will be determined using the Stroke
Impact Scale-16, a stroke-specific, self-reported, health status
measure consisting of 16 items concerning daily activities
[29,30]. The Stroke Impact Scale-16 has been shown to have
good internal consistency (alpha=.87) and a good convergent
and discriminant validity [33]. Motivation will be measured
using the Treatment Self-Regulation Questionnaire-13 [31], a
13-item questionnaire that has been developed to measure
treatment motivation, aligned with SDT. The Treatment
Self-Regulation Questionnaire has been shown to be reliable
with a high internal consistency (alpha=.73-.95) and valid across
health care contexts and has been used in rehabilitation [34].
The two regulation processes of the SDT (intrinsic and extrinsic
motivation) are targeted in the form of subscales in the
Treatment Self-Regulation Questionnaire-13 [31]. The use of
this questionnaire allows us to investigate the impact that the
motivation could have on adherence to the program and its
effectiveness.
The second objective of the randomized, blinded feasibility trial
is to assess the feasibility of using VirTele with participants
diagnosed with stroke at home. Feasibility data include
indicators of process, resources, management, and scientific
feasibility [35]. In Table 1, we describe all the outcomes that
will be used for each indicator. These data will also provide
evidence to examine the validity of the research protocol to
inform the planning of a larger clinical trial.
A trained assessor who is not involved in the delivery of
interventions and blinded to group assignment will be
responsible for the face-to-face administration of the outcome
measures.
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Table 1. Description of feasibility indicators outcomes.
Feasibility indicators

Outcomes

Process
Recruitment rate

•
•
•

Percentage of participants who meet the eligibility criteria and accept to participate
(20%)
Rate of participants per month
Duration of recruitment

•

Percentage of participants who complete the 2-month intervention with telerehabilitation
with virtual reality

Exercise adherence rate

•

Percentage of participants who complete 150 min of Jintronix exercises per week

Number and duration of sessions

•

These data will be obtained from the Jintronix exergame and Reacts app system

Retention rate

Resources

Frequency and time spent by the therapist assisting •
for real-time sessions with Jintronix
Resources utilization

Logs completed by the therapist at the end of each session

•

Logs completed and time spent by therapists and technical staff

•

Obtained from a log maintained by the study therapists and technical team

Management
Technical problems with the technology

The role of the shared decision making and empow- •
erment in achieving task goals
•
•

Encourage participants to report new task goals every week
Percentage of participants who achieved the goals set with the therapist
Percentage of task goals achieved per participant

Scientific
Safety

•

Occurrence of adverse events (pain, falls, motion sickness, dizziness, exertion, fatigue,
and headaches) will be documented by a computerized participant log

Satisfaction

•
•

With the technology: the Modified Short Feedback Questionnaire [36]
With the interaction between the therapist and the participant: Health Care Climate
Questionnaire (Perceived Autonomy Support) [37]

Size of sample

•

The calculation will be done from the size of the treatment effect or the variance of the
treatment effect

Qualitative Data
Individual semistructured interviews of 30 min will be
conducted with the first 10 participants from the experimental
group (n=10) after the end of 8-week intervention. The interview
guide will be developed based on the Unified Theory of
Acceptance and Use of Technology (UTAUT) conceptual
framework [38]. This theory includes four essential constructs
(expected performance, expected effort, social influence, and
facilitating conditions), which are considered as direct
determinants of the intention and behavior of adoption and the
use of new technologies by stakeholders [38]. Therefore,
semistructured interviews will be used to inform not only the
intention and behavior of adoption and use of VirTele by
participants diagnosed with stroke and therapists but also of UE
use in the future (through UTAUT constructs). When combined
with SDT constructs, the interview will inform the participants’
empowerment and the shared decision-making process
underlying the therapist choice of games and difficulty levels.
The study therapists will also be interviewed to describe their
experience with VirTele (obstacles and facilitators), explore
http://www.researchprotocols.org/2020/5/e14629/
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their behavior to see if they align with SDT, and investigate the
shared decision-making process underlying their choice of
games and difficulty levels. Individual semistructured interviews
of 30 min will be used. The UTAUT and the SDT will serve as
basis for the interview guide development.
All interviews will be voice recorded and transcribed verbatim.
A logbook and reflective notes will also be taken.

Data Analysis
Quantitative Data Analyses
Statistical analysis of the quantitative data will be performed
using the Statistica software. Descriptive statistics will be used
to report sociodemographic characteristics of participants (age,
gender, handedness, and stroke characteristics) in both groups
(experimental vs control). To address the first objective of the
randomized, blinded feasibility trial, a mixed model approach
will be applied for primary and secondary outcomes measure.
Each model will contain one between-subject effect factor
(group: control vs experimental), one within-subject effect factor
(time: T1, T2, T3, and T4), and two covariates (gender and age)
JMIR Res Protoc 2020 | vol. 9 | iss. 5 | e14629 | p. 6
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factors, which may impact exergame use. For each outcome
measures, residual plots will be examined to verify normality
and identify the best covariance structure. All the outcomes
measure changes will be compared with the minimal clinically
important differences. The effect size of the comparison between
experimental and control groups will be calculated to estimate
the final sample size. To address the second objective of the
randomized, blinded feasibility trial, descriptive statistics
(frequencies, means, and standard deviations) will be used to
highlight the amount of exercise performed, the occurrence of
adverse events, and participant and therapist satisfaction level
in the experimental and control groups.

Qualitative Data Analyses
For the qualitative data, thematic analysis will be conducted for
each case group. Transcripts will be coded using a
predetermined coding scheme (Multimedia Appendix 1) based
on the conceptual frameworks as well as other codes emerging
from the data using NVivo software, and then codes will be
grouped into overarching themes. To ensure the scientific rigor
of qualitative data, the principles of Lincoln and Guba [39] will
be applied. Audit trail and verification by members will be done
to respect confirmability. A debriefing (external verification)
will be applied to ensure credibility. Reliability will be achieved
with verification by two coders of a part of the data.
Transferability will be assured by taking reflexive notes and a
detailed description of the context of the intervention. During
the analysis, the results of the qualitative and quantitative data
will be compared to help explain findings.

Results
We expect to (1) collect preliminary efficacy data of this
technology on the functional and motor recovery of the UE,
following a stroke; (2) collect feasibility data with users at home
(adherence, safety, and technical difficulties); and (3) identify
the obstacles and facilitators for the technology use and
understand the shared decision-making process during the
VirTele program.
At the time of this manuscript submission, data collection was
ongoing with one participant who had completed the study
(experimental group) and used VirTele for 2 months [40]
(Multimedia Appendix 2). At this stage of the study, we have
not yet started the data analysis.

Discussion
Study Design
This paper describes the research protocol for a mixed method
study, including a randomized, blinded feasibility trial with an
embedded multiple case study. The aims of this study are to (1)
determine the preliminary efficacy of VirTele on UE motor
recovery, function, quality of life, and motivation in participants
with chronic stroke, compared with conventional therapy
(GRASP); (2) examine the feasibility of using VirTele with
participants diagnosed with chronic stroke at home; and (3)
identify the obstacles and facilitators for the technology use by
participants diagnosed with stroke and stroke therapists and
understand the shared decision-making process.
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We have chosen a mixed study design because the use of both
qualitative and quantitative approaches makes it possible to
construct a more complete image of the studied phenomenon.
The combination of the two methodologies should be
approached not from the point of view of their differences but
from the complementarities they can bring to the study [41]. If
the feasibility trial examines the content of the intervention to
see if it is effective and feasible, the qualitative approach
examines the context of the intervention to see if it can be
accepted and applied in clinical practice and explain some of
the quantitative findings [42]. Feasibility trials are important to
ensure that larger randomized clinical trials are rigorous and
feasible and economically justifiable [13].

Data Collection
Participants will be recruited from different sites to increase the
representativeness of the target population in the region. The
control group will not receive any motivational interviewing or
follow-up to keep the standard aspect of therapy that corresponds
most to the clinical reality. This will enable us to identify the
added value of the VirTele program compared with GRASP.
After outcome measures collection in T1 and T2, to compare
the effect of each intervention within and between groups, we
will collect additional measures at T3 and T4 to evaluate the
retention of gains.
The multiple case study provides an in-depth description of
stakeholders use experience and potential use of VirTele
program. In this study, we will have two case groups:
participants diagnosed with stroke and study therapists (physical
therapists or occupational therapist). Each of these cases
experiences the intervention differently, and it is therefore
essential to report them through interviews. The variation of
the cases makes it possible to increase the variation of the
experiences and thus to increase the robustness of the qualitative
results [19]. UTAUT and SDT will serve as a basis for
establishing certain links between the concepts that will emerge
(Multimedia Appendix 1).
The results of this study will allow to verify if all elements of
the protocol work well together to conduct a broader future
study. We have tried to provide as much detail as possible about
the various processes and steps of the protocol to facilitate its
reproduction by other studies that seek to develop tools for the
remote management of chronic diseases.
This project will also provide preliminary evidence of the
efficacy of VirTele on motor and functional recovery of the UE
following chronic stroke for future guidelines review, although
studies caution us about solely using results from feasibility
studies to establish intervention efficacy [35].

Conclusions
Extending rehabilitation following a stroke with remote services
may be a promising strategy to overcome the limited resources
in the health system. The VirTele program is a new approach
that may provide stroke survivors continuous and remote access
to rehabilitation services. This paper describes the protocol
underlying the study of this technology to better understand
how it can be used among different stakeholders and explore
its preliminary efficacy in a chronic stroke population.
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