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Abstract

Background: Visual field defects are a common consequence of stroke, and compensatory eye movement strategies have been
identified as the most promising rehabilitation option. There has been a move toward compensatory telerehabilitation options,
such as the Durham Reading and Exploration (DREX) training app, which significantly improves visual exploration, reading,
and self-reported quality of life.

Objective: This study details an iterative process of liaising with stroke survivors, carers, and health care professionals to
identify barriers and facilitators to using rehabilitation tools, as well as elements of good practice in telerehabilitation, with a
focus on how the DREX package can be maximized.

Methods: Survey data from 75 stroke survivors informed 12 semistructured engagement activities (7 focus groups and 5
interviews) with 32 stroke survivors, 10 carers, and 24 occupational therapists.

Results: Thematic analysisidentified key themeswithin the data. Themesidentified problems associated with poststroke health
carefrom both patients’ and occupational therapists perspectivesthat need to be addressed to improve uptake of thisrehabilitation
tool and telerehabilitation options generally. This included identifying additional materials or assistance that were required to
boost the impact of training packages. The acute rehabilitation setting was an identified barrier, and perceptions of technology
were considered a barrier by some but a facilitator by others. In addition, 4 key features of telerehabilitation were identified:
additional materials, the importance of goal setting, repetition, and feedback.

Conclusions: Thedatawere used to try to overcome somebarriersto the DREX training and are further discussed as considerations
for telerehabilitation in general moving forward.

(J Med Internet Res 2020;22(10):€19604) doi: 10.2196/19604
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Introduction

Visual impairments occur in about 65% of stroke survivors[1],
with alarge proportion of these experiencing partial visual field
loss[2] (eg, blindness in a part of their visual field). For such
individuals, visual restoration is limited [3]. Partial visual loss
can be debilitating, with those who experience it having
problems completing activities of daily living [4], an
unwillingness to leave the home [5], and an increased risk of
falling [6]. Individuals also have their driving licenses revoked,
further reducing their independence, and can consequently
become moreisolated, reliant on support, and depressed [5,7-9].
Overall, people with visual field defects demonstrate poorer
functional outcome [10], impaired vision-related quality of life
[11], and reduced engagement in rehabilitation [12]. With
improving stroke survival rates [13], an increasing number of
stroke survivors are living with the long-term consequences of
partial visual loss. Therefore, providing effective and accessible
treatment for such individuals is important in order to
significantly reduce their disability.

The uptake of technology among older peopleisrelatively high,
with 48% of those aged 55 years or older owning a tablet
computer in 2017 and 8.1 million 55- to 64-year-olds in the
United Kingdom using apps regularly [14]. Furthermore,
telerehabilitation, the provision of rehabilitation services
(therapeutic intervention, progress monitoring, education,
training, etc) at a distance via electronic information and
communication technologies [15], has been identified as a
credible, potentially cost-effective future direction for health
and social care [16,17]. Despite this, there is still a significant
contingent of stroke survivors who distrust telerehabilitation,
asthey fear reduced quality of care[17]. Previous evidence has
shown that motivation is a significant factor in improving
engagement with home-based rehabilitation tools [18]. At
present, only a limited number of studies exist regarding the
effectiveness of telehealth-based digital interventions[19]. For
these reasons, it is important to examine factors that could
increase their uptake.
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The most common form of telerehabilitation employed to
address visual loss is computer-based compensatory training,
which teaches stroke survivors adaptive eye movement strategies
to cope more effectively with visual loss. Durham Reading and
Exploration Training (DREX) is one such version of this
training, taking the form of a free, multiplatform app and
significantly improving visual exploration, reading, and quality
of life[20] (see Multimedia Appendix 1 for further details). We
report findings from our 2-stage study with stroke survivors,
carers, and health professionals, which explored potential
barriers and facilitators to the use of DREX and perceptions
about key features for telerehabilitation packages. Stage 1
described key findings from a survey identifying the key
elements of patients stroke experiences. In stage 2, these
elements were addressed through a process of liaising with key
stakeholders (stroke survivors, carers, and occupationa
therapists) to understand experiences of this specific tool
(DREX) and adjusting the training package in response to the
issues identified, thereby improving the potentia for training
uptake and user experience.

Methods

Recruitment

A snowball sample of 75 UK-based stroke survivorswith partial
visual loss completed the survey (mean age 63.77 years). The
survey was distributed in an online format via prominent stroke
Facebook groups (n=66; mean age 57.00 years) or as a paper
version upon request (n=9; mean age 66.78 years).

Stroke survivors for interviews and focus groups were selected
through opportunity sampling based on geographical location
(region of North East England). A total of 32 stroke survivors
(18 men; aged 43-83 years, mean age 62.28 years), 10 carers
(7 women; 41-75 years, mean age 54.70 years), and 24
occupational therapists (19 women; 22-45 years, mean age 31.13
years) were involved in either focus groups (n=7) or interviews
(n=5). Engagement activity characteristics are displayed in
Table 1.
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Table 1. Characteristics of stakeholder engagement activity.

Dunneet al

Activity Stroke survivors, n Carers, n Occupational therapists,n  Total, n
Focus group A 4 1 N/AZ 5
Focus group B 3 2 N/A 5
Interview A 1 1 N/A 2
Interview B 1 1 N/A 2
Focus group C 8 N/A N/A 8
Focus group D 6 2 N/A 8
Focus group E 6 1 N/A 7
Focus group F N/A N/A 12 12
Focus group G N/A N/A 12 12
Interview C 1 N/A N/A 1
Interview D 1 1 N/A 2
Interview E 1 1 N/A 2
Total 32 10 24 66

3N/A: not applicable.

Design

This qualitative study was part of a larger study investigating
barriers and facilitatorsin stroke rehabilitation in general. This
data subset explorestheinteraction between DREX and specific
issuesin relation to poststroke visual field defects. Full project
dataand materials can befound on the Open Science Framework
[21]. This study was divided into 2 stages. In stage 1, a short
survey was used to identify the barriers and facilitators from
the stroke survivors experiences. Stage 1 data informed the
second stage, which aimed to quantify the extent of the major
themesidentified. Interviews and focus groups were conducted
with stroke survivors, carers, and occupational therapistsin a
semistructured manner to understand the specific impact of
these barriers and facilitators and the factors perceived as
important within telerehabilitation. Stroke survivors were
recruited via Stroke Association groups in the northeast of
England and could participate in either a focus group or an
interview. Participants had to be at least 18 years old and able
to giveinformed consent. Stroke survivorswith communication
difficulties were not excluded if they had capacity for consent;
however, no stroke survivors reported communication
difficulties. Theinformation gathered from these activities was
used to generate changes to the DREX package to increase
accessibility. Ethical approval was provided by the Durham
University Psychology Department Ethics Committee and the
study was conducted in accordance with the Declaration of
Helsinki.

Stage 1: Survey

Full survey details can be found in Multimedia Appendix 2.
Survey data were analyzed to inform key points of interest for
discussion within stage 2.

Stage 2: Focus Groups and | nterviews

Survey data permitted the construction of a semistructured
interview protocol (see Multimedia Appendix 3 for theinterview

http://www.jmir.org/2020/10/e19604/

schedule), which probed further information from a number of
identified areas. Specifically, stroke survivors and carers
responded to questions regarding their everyday difficulties,
rehabilitation journey, experiences with technol ogy, motivation,
and levels of support. Occupational therapists were also asked
about their experiences, but with a greater focus on
understanding the barriers and facilitators they experience in
supporting stroke survivors and their views on the use of
technology in poststroke visual rehabilitation.

Stroke survivor focus groupswere carried out at one of 5 venues:
Age UK Roundhouse Ashington Stroke Group, Gateshead
Stroke Association Stroke Group, Newton Aycliffe Stroke
Group, Teesside Stroke Club, and Stockton-On-Tees Happy
Talk Stroke Club. Interviews were carried out in a quiet room
in the survivor's home. The 2 focus groups with occupational
therapists took place with the stroke teams at the University
Hospital of North Tees and Northumbria Hospital. Discussions
were audio recorded with consent.

Focus groups were facilitated by the primary author (an
experienced qualitative researcher with clinical experience).
Initially, the project and focus group aims were outlined and
the participantsintroduced. Thenotion of facilitatorsand barriers
were explained, and participants were given the opportunity to
discuss their own expectations and clarify any
miscommunications. Carers were encouraged to let the stroke
survivors give their views first but were also given the
opportunity to discuss their own experiences. All participants
communicated verbally. The focus groups and interviews were
semistructured, with 6 open questions used to stimulate
discussion and follow-up questions used depending on
responses. The 2 focus groups conducted with occupational
therapists instead focused on the DREX training package and
how it could be improved, current rehabilitation techniques
implemented by therapists dealing with poststroke visual loss,
and additional materials that could assist therapists. Focus
groups and interviews lasted approximately 60 minutes.
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Qualitative methods have proved particularly suitable for the
analysis and interpretation of focus group data [22]. Thematic
analysis was used [23] to work through the data until a small
number of themes that described the data set were identified.
Datawere managed using Microsoft Word. Specific information
regarding the data coding process can be found in Multimedia
Appendix 4.

Results

Stage 1: Survey Data

Stroke survivors identified family, carers, and occupational
therapists as best placed to support them in their recovery.
Therefore, these stakeholder groups were included as
participantsin stage 2. Additionally, confidence with technology
and the internet was found to decline increasingly with age,
whilefear of making mistakesrose. Finally, face-to-face support
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was identified as the most useful factor in rehabilitation. A full
discussion of these results can befound in Multimedia A ppendix
5.

Stage 2: Interview Data

Qualification and Quantification of Barriersand
Facilitators I dentified by Participants

There were 2 main themes and several subthemes that were
identified by stroke survivors as factors that act as barriers to
using telerehabilitation, while 1 main theme with 1 subtheme
was identified as afacilitator. In addition, 4 key features were
identified by participants for those designing and creating
e-therapies for stroke survivors. These themes are presented in
Textbox 1 and discussed below, illustrated with verbatim
transcripts. Interestingly, technology was seen as both abarrier
and afacilitator, so these are discussed together.

Textbox 1. Factors identified by stroke survivors, carers, and occupational therapists as acting as barriers or facilitators in the use of telerehabilitation

in stroke and the key features identified as important for telerehabilitation.

Barriers

1. Acuteward rehabilitation
«  Limited occupational therapy time
« Acute patient readiness

2. Perceived disadvantages of technology
«  Confidence
o Lack of interest

o Lack of personal contact

Facilitators
1. Technology and theinternet as a perceived advantage

« YouTube

Key featuresfor rehabilitation
1. Additional resources

2. Goal setting
3. Feedback

4. Repetition

Acute Ward Rehabilitation as a Barrier

Occupational therapists discussed the limited time they have
with stroke survivors in acute settings as a barrier in their
rehabilitation. Therapists praised the idea of having aform of
therapy they could leave with a stroke survivor to use as and
when they want without requiring therapist supervision and
time:

It's also good as well because like obviously we can
only provide so much time as well with rehab but if
we can give the patient that to do when we're not
there then if they're doing even an hour every other
day then its brilliant. Sometimes we give them things

http://www.jmir.org/2020/10/e19604/

to do and think, “ Arethey goingtodoit or not?” but

something like that they know it's there, they do it,

log on.
However, occupational therapists also identified that even with
prior technological experience, the use of technology on acute
wards was often too big ajump for many stroke survivors:

| think one of the reasons our use of DREX hasn’t
been as much as we'd like or anticipate has partly
been the whole problem of how ready they are for
some of thisin the acute phase, and | think that can
run over into the acute phase at home as well. That
appliesto DREX but al so appliesto some of the other
rehab activities we apply to patients. And it's about,
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if possible, increasing the option to grade patients
into it. | often find with my patients on the ward,
DREX isjust too big of a jump for them. That even if
they've got some tech knowledge beforehand the
assessment is a big jump for them straight away.

Per ceptions of Technology

A key factor discussed across all focus groups was technol ogy,
specifically if and how it is used by stroke survivors. There was
aclear dichotomy between those who perceived technology as
a positive aspect of rehabilitation and those who viewed it
negatively.

Technology as a Barrier to Telerehabilitation

Within this overarching theme of technology as abarrier, 3 key
reasons were identified by stakeholders as to why they felt
technology was not useful. The primary subtheme was
confidence with technology; a large number of the stroke
survivors talked about loss of confidence post stroke, which
serioudly impacted their life. Those who were previously
technophobic reported having little confidence to learn
something new:

Facilitator: Would you ever want to use the internet
or need to use the internet?

Participant: | don’t think so, no, | don't really think
so. It would be handy for some things but the amount
of learning it would take...

In addition to this, even those who were previously comfortable
using technology reported becoming less confident after their
stroke:

| useit. Far less than | used to though. | used to be
really comfortable on theinternet but now | just stick
to basics of where I’ m comfortable and | wouldn’t go
exploring online at all now. | just use Amazon,
Facebook, that’sit. | haven’t got the wherewithal that
| used to. | used to be very switched on. Now I’ monly
half switched on.

One aspect of confidence that stroke survivors discussed was
fear, for example, fear of making a mistake while online. This
was also echoed in acarer’sresponses, who similarly felt fearful
letting their partner online because of the potential ramifications
of errors:

Participant: I'mjust frightened of making a mistake.

| think that’s my biggest worry. Onetime | would just

go ontheinternet and do my shopping on theinternet.

Now I'mfrightened if | order 19 of something.

Carer: | haven't got the confidence to let him [use

the internet] because if he getsinto trouble onit I'm

[introuble]!
A second subthemewaslevel of interest; some stroke survivors
were not interested in accessing technology. This was
encapsulated in one participant’s response:

| didn’'t have aninterest then, | haven't got an interest
Now.

http://www.jmir.org/2020/10/e19604/
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It is important to understand that individuals may be reluctant
to use technology purely because they have previously not had
to useit and do not see a need now.

A third subtheme relating to disadvantages of technology was
stroke survivors not appreciating the lack of personal contact.
Some stroke survivors viewed the emergence of everything
being done online, including rehabilitation, asabarrier in their
rehabilitation journey:

The other thing as well is everything is done on the
internet, there's no personal contact. | think
sometimes you need to break that barrier down.

Technology as a Facilitator for Telerehabilitation

Although some stroke survivors viewed technology asabarrier,
others spoke about the benefits of technology and its positive
impact:

Technology has been my saviour.

Specific positives were attributed to the accessibility of certain
technology. Particular mention was made of YouTube and the
advantage of being able to watch an online video repeatedly:

YouTube videos would help teach me stuff because
the beauty of YouTubeis| can play it again and again
and again.

Key Features of Telerehabilitation Packages

Additional Resources

After discussion with occupational therapists, it became apparent
that there was no fixed activity provided for stroke survivors
with visual loss to complete on acute wards, resulting in the
time-consuming process of therapists creating their own
materials. This led to therapists discussing the specific tools
and materials they could use:

So that's something we're already doing, not in the
same format. So it's more paper based so it doesn’t
move up and it’s not...we just make them ourselves
as well. It's not as content heavy, it's not moving
through space the way the app is with having to keep
up and that.

One theme that emerged was a need for stroke survivors to be
provided with opportunities to better understand the
requirements of the training packages used in tel erehabilitation
and the need for tools that could assist occupational therapists
in delivering effective therapy in acute wards.

Goal Setting

Stroke survivors described the positive nature of setting goals
in their rehabilitation and how this aided their rehabilitation in
general:

[17 think to myself I’'m going to improve...again it
was that 4%, 8%, 10%, 12%.
Generally, goal setting is a good mativator and itsinclusion in
telerehabilitation provides stroke survivors with further
motivation to undertake exercises above and beyond their
rehabilitative benefit.
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Feedback

Feedback was highlighted by occupationd therapistsascritically
important to rehabilitation, with stroke survivors feeling more
positive and having a sense of achievement after receiving
progress feedback:

[ Feedback] gives you that boost, doesn’t it. They can

say, “I'm improving” Because you like to know if

you' re improving.
Repetition
Stroke survivors discussed the positive aspects of repetition in
their rehabilitation. One patient discussed the benefits of being

able to do things repeatedly, as with his memory issues, this
was the only way he could function independently:

Facilitator: So for you, do you think the
repetition...because obvioudy the tasks themselves
are extremely repetitive. You're doing the same kind
of training over and over again. Is that something
that works really well for you?

Patient: Yeah because it takes me a while to get a
hang of it and then I’ m ahead of the game. Repetition
isthe secret of running my life.

Applications of These Findingsto DREX

Participant responses highlighted a range of issues in the
application of telerehabilitation for stroke survivorswith visual
field defects. We outline alterations made to the DREX training
package in order to directly address these issues.

In liaison with occupational therapists, we created a dossier of
paper-based tasks for use by stroke survivors who are not
currently able to access the training. The tasks are paper-based
versions adapted from the training exercises in the DREX app
and provide an intermediary form of compensatory training for
acute ward use. Thistackles several identified issues, including
alleviating some of the time pressure on therapists, since they
do not have to do this task anymore, and addressing patient
readiness for telerehabilitation by providing asimplified form.
It could also be a starting point for those lacking confidence or
interest in technology by familiarizing them with the tasksin a
different format first. Therapists have begun trialing these
resources at several local National Health Service trusts and
have found them helpful:

| can imagine a lot of people that it will be a real
lifeline for because, you know, we run to the
photocopy [sic], get our bits of paper, we make stuff
up ourselves for them to do.

Furthermore, working with stroke survivors and therapists, we
updated user guides and website information to provide amore
accessible service to key stakeholders. These user guides have
also been printed and provided to therapistsin acute settingsto
avoid having to use technology to access them, which may be
abarrier to some. Furthermore, in accordance with an identified
facilitator, a YouTube channel was created that included task
demonstration videos. Such additional resourceswere designed
to help alleviate some concernsthat users experience regarding
unknown technology, and we know that the videos viewed more
often are those that correspond to some of the more difficult

http://www.jmir.org/2020/10/e19604/
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aspects of navigating thetraining, indicating that they areatool
that can aid this.

Given theimportance of feedback in rehabilitation, the delivery
of this within the DREX training was improved; users now
receive a speed and accuracy score after every training block.
This alows them to effectively track their progress over the
course of training. However, we are continuing to investigate
ways to improve the feedback provided. Although stroke
survivors have responded well to receiving feedback, therapists
believed the feedback delivery could be improved. Therapists
felt one-to-one monitoring of stroke survivors' feedback would
further help stroke survivors understand how they are
progressing and challenge them to continually improve.

| thought it might be quite helpful to sit down with
someone and go through it afterwards to say, “ How
didyou find this] and “ Well thisiswhat it’s shown”

“Thisiswhat you' ve donereally well” or “ This part
shows that’s what you're saying is really difficult”

For some people it might be really helpful to have
those conversations in some more detail.

Delivery of feedback is an extremely important factor in the
success of rehabilitation in clinical populations, and this factor
was no less understated in the responses of occupational
therapists. Thisprovides an interesting point in the move toward
telerehabilitation, as this personalized delivery may be lost.

Discussion

Principal Findings

Through interviews with key stakeholder groups involved in
stroke survivor rehabilitation, this study identified several
facilitators and barriers to telerehabilitation. A general lack of
confidence with technology, the perceived fear of using
telerehabilitation, and the reduced face-to-face contact that a
move toward more technological solutions in rehabilitation
would bring were highlighted asthe main issues stroke survivors
faced. Initial in-person visits are one way to aleviate initial
fear, as they can facilitate stroke survivor engagement and
motivation in the rehabilitation process [24].

Telerehabilitation has been shown to have positive outcomes
inmotor consequences of stroke, health outcomes, carer support,
and health professional satisfaction, albeit evidence quality was
recognized to be poor [25]. The present study, therefore,
thoroughly addressestheissuesthat stroke survivorswith visual
impairment face when using tel erehabilitation.

On the basis of the work presented here, we recommend that
several core issues be considered in the development and
delivery of telerehabilitation. Compensatory training for
poststroke visual field rehabilitation isrepetitive in nature, which
iswhy it works. It isimportant to ensure that such tools provide
repetition in the most accessible way to ensure that repetition
doesnot result in disengagement. Feedback and goal setting are
important considerations when creating telerehabilitation, as
they can improve engagement and motivation, but it is also
important to provide atangible progressupdate. In DREX, goals
are set by the individuals based on feedback received when
training. Previous studies have highlighted the motivational
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benefit of individual goal commitment and goal setting on
successful performancein other tasks[26]. Assuch, introducing
goal-setting elements and feedback mechanisms into future
telerehabilitation for stroke survivors would be beneficial,
especialy tailored programs that allow final goals (eg, overall
aim) and interim goals (eg, daily target) to be determined.

In order to make telerehabilitation as accessible as possible for
the majority of individuals, it would be valuable to consider
intermediary steps and additional resources that can aid in
intervention delivery. Using amultimodal approach (eg, paper,
text, audio, visual elements, etc) enables these resources to be
understood and used by all stakeholder populations. Engaging
with key users prior to and during the development of
telerehabilitation packages can ensure the creation of toolsthat
are of maximum effectiveness and accessibility. For example,
if during the acute phase of rehabilitation, perceptions of
technology are identified as a barrier, then intermediary steps
can be put in place to alleviate concerns and assist in the
eventual uptake of the telerehabilitation tool. Additionally,
training and education of users and key stakeholders involved
in the application of telerehabilitation is an important
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consideration previously found to lead to more effective
treatment [27].

Conclusions

In summary, thisstudy identified several facilitators and barriers
to telerehabilitation from the perspectives of the key
stakeholders involved in stroke survivor rehabilitation, and it
gathered opinions regarding key features required in
telerehabilitation. This process has not only given a voice to
the key populations directly involved in the rehabilitation
process but also developed an understanding of the most
important factors in developing a successful and engaging
telerehabilitation tool to improve accessibility and usability.
More generally, the issues highlighted by all of the populations
engaged with show the need to address the disparity between
acute care and the mountainous step to what comes next. An
intermediary support phase may negate many of the identified
barriers in stroke populations and deflect the fear that
telerehabilitation reduces quality of care. Using the mitigations
outlined will result in a more personalized recovery program
for all stroke survivors.
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