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ABSTRACT

Objective To develop a set of strategies to enhance
adherence to home-based exercises after stroke, and an
overarching framework to classify these strategies.
Method We conducted a four-round Delphi consensus
(two online surveys, followed by a focus group then a
consensus round). The Delphi panel consisted of 13
experts from physiotherapy, occupational therapy, clinical
psychology, behaviour science and community medicine.
The experts were from India, Australia and UK.

Results Inround 1, a 10-item survey using open-

ended questions was emailed to panel members and 75
strategies were generated. Of these, 25 strategies were
included in round 2 for further consideration. A total of 64
strategies were finally included in the subsequent rounds.
In round 3, the strategies were categorised into nine
domains—(1) patient education on stroke and recovery,
(2) method of exercise prescription, (3) feedback and
supervision, (4) cognitive remediation, (5) involvement of
family members, (6) involvement of society, (7) promoting
self-efficacy, (8) motivational strategies and (9) reminder
strategies. The consensus from 12 experts (93%) led to the
development of the framework in round 4.

Gonclusion We developed a framework of comprehensive
strategies to assist clinicians in supporting exercise
adherence among stroke survivors. It provides practical
methods that can be deployed in both research and clinical
practices. Future studies should explore stakeholders’
experiences and the cost-effectiveness of implementing
these strategies.

INTRODUCTION

Stroke is one of the leading causes of death
and disability across the world.! Rehabilita-
tion is recommended to promote recovery,
enhance independence and improve quality
of life after a stroke.?? However, healthcare
services and comprehensive stroke reha-
bilitation centres are often expensive and
beyond people’s reach.' ° Considering the
limited access to hospital-based healthcare
services after stroke,4 home-based rehabili-
tation is often preferred and sometimes the

615 John M Solomon'*

Strengths and limitations of this study

» The multidisciplinary expert panel consisted of spe-
cialists in exercise prescription, behavioural science
and community medicine, each having diverse ex-
periences that contributed to the development of
this multi-faceted framework of strategies.

» We developed strategies specific to low-income and
middle-income countries that are affordable and
provide practical methods of implementation.

» One of the limitations of this study was that the in-
dividuals with stroke and their caregivers were not
included in the Delphi panel.

» There was an unequal representation of experts
from different specialities.

only option for stroke survivors living in low-
resource settings.”” Home-based rehabilita-
tion has been shown to have functional and
cost benefits.*? Adherence to the home-based
regimen is of utmost importance for any
intervention to be beneficial.'” "' Improving
adherence to exercise programmes after
stroke has been shown to improve functional
recovery.'?

Non-adherence to physical exercises is a
common problem among stroke survivors.'”
The level of adherence to prescribed home-
based exercises among Indian stroke survi-
vors was found to be only 28%."* Barriers
to exercise after stroke include factors at
the individual, interpersonal, organisational
and community levels."” Modifiable factors
include lack of knowledge about stroke, lack
of supervision and motivation, and inade-
quate exercise prescription by healthcare
providers.”™™ Other factors that impact
adherence include pain, fear of falls and post-
stroke fatigue.18 Y1 addition, environmental
factors such as cost, accessibility and transport
are other barriers for people with chronic
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stroke. Thus, developing effective strategies that rein-
force adherence to home-based exercises is important.'
As stated by the WHO, ‘increasing the effectiveness of
adherence interventions may have a far greater impact
on the health of the population than any improvement
in specific medical treatments.”*” Therefore, improving
adherence to poststroke rehabilitation may enhance
recovery and improve the quality of life among stroke
survivors.”!

Exercise adherence can be improved through moti-
vational interventions, behavioural change strategies,
multimedia, follow-up sessions, feedback, cognitive—
behavioural therapy, skill training, self-monitoring, goal
setting, coping strategies and coaching.*’™* However,
there is limited information on how to practically incor-
porate these into clinical practice. Therefore, developing
strategies for promoting post-stroke exercise adherence
is essential.'” ** Identifying barriers affecting adherence
to exercise, and developing strategies that can be prac-
tically implemented by stroke survivors to modify those
barriers, increases the potential for improving exercise
adherence.” Thus, we aimed to develop a set of strate-
gies to facilitate adherence to home-based exercises after
stroke and a comprehensive framework to classify these
strategies.

METHODS

This study was a part of a doctoral thesis thatwas conducted
in four phases. In the first phase, we measured the level
of exercise adherence among community-living stroke
survivors. In the second phase, we conducted qualitative
interviews with stroke survivors to understand the factors
affecting exercise adherence. Using the themes derived
in the second phase, a Delphi study was conducted in
the third phase to develop a framework of strategies to
support adherence to the home exercise programme.
The fourth phase involved testing the effectiveness of the
developed framework of strategies in a pilot randomised
controlled trial. The methods and findings of phases I, II
and IV are published elsewhere."* " *® The current study
(Delphi consensus) describes the process and findings of
the third phase of the project.

Participant recruitment

Participants (experts) were recruited using purposive
sampling. The criteria for selection were: (1) expertise
in stroke/ behavioural change/community health, (2)
having more than 10 years of clinical experience, (3)
published in peer-reviewed journals, (4) involvement in
translational and collaborative health research, and (5)
employed in academia, research or clinical practice.

We identified the experts through the collabora-
tive network of the Centre for Comprehensive Stroke
Rehabilitation and Research at the Manipal Academy
of Higher Education. We aimed to recruit a majority of
experts from India to ensure suggestions were context-
specific to low-income and middle-income countries. We

invited experts to participate in the study from different
fields (physiotherapy, occupational therapy, neurology,
clinical psychology, community medicine and behaviour
science) to ensure that the strategies were comprehensive
and covered multiple aspects of adherence.

Experts were invited via email. Those who agreed to
participate gave their written consent and were included
in the study. We conducted a four-round Delphi consensus;
two online surveys, followed by a focus group to build a set
of adherence strategies for home-based exercises based
on survey results, then a final online consensus round.?’
Each round took 2 months. Experts were sent two
reminder emails and any non-respondents were excluded
from that round. Except for the focus group, the experts
were blinded to each other for all rounds, and responses
were anonymous. The Delphi rounds were conducted
between January 2018 and December 2018. The primary
investigator, an experienced stroke physiotherapist (AM)
collected and analysed the data. The focus group was
conducted by another investigator (JMS) who has more
than 15 years of experience in neurological rehabilitation
and qualitative studies.

Data collection and analysis

Round 1

Our previous study explored factors influencing adher-
ence to home-based exercises among stroke survivors
through in-depth interviews.'” Using this information, we
categorised the barriers reported by the stroke survivors
into internal and external factors using the Intervention
Mapping approach.”> We also performed a literature
search in PubMed, Scopus, Web of Science and Cochrane
using the search terms “physical exercises,” “adherence,”
“compliance,” “behavior change,” and “health behavior.”
We reviewed studies from the bibliographies of the rele-
vant articles. We identified health behavioural change
theories and existing strategies/interventions used
for improving adherence to long-term therapies. Our
review of the literature identified common principles for
supporting adherence such as motivation, self-efficacy,
social support, the role of family, online health support
(mHealth) and behavioural change techniques.””** Our
findings from the literature and our qualitative study
were combined to form a 10-item survey using open-
ended questions in SurveyMonkey software (https://
www.surveymonkey.com/). The survey was then emailed
to the expert panel (online supplemental file 1).

We merged the experts’ written responses to perform
content analysis™ and coded the responses using ATLAS.
ti V.8 software. The responses that were suggested by more
than nine out of 13 (70%) experts were considered as
‘certain strategies’. Responses that were not common and
suggested by less than nine experts were labelled ‘uncer-
tain strategies’ for further consideration in round 2.

Round 2
The second survey, consisting of only the ‘uncertain
strategies’, was emailed to the expert panel, and they
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Qualitative interviews with community-
dwelling individuals with stroke
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systematic reviews and theories of behavior
change
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Elicited perceived barriers to home-based
exercise adherence
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Current evidence on interventions to support
exercise adherence
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A

Categorised barriers using Intervention
Mapping approach as individual and
external factors

e ™\

Common principles for supporting exercise
adherence

Development of a 10-item open-ended
questionnaire

4-round Delphi consensus to develop
strategies for promoting exercise adherence

Classifying the strategies into ‘what’ and
‘how’ and overarching framework of
adherence strategies

Figure 1 Process of development of adherence framework.

were asked to agree/disagree on the given strategies
and provide reasons for their opinion. For an ‘uncertain
strategy’ to become a ‘certain strategy’, it needed to have
a majority agreement, that is, 6 out of 11 experts. This
process resulted in a final set of 64 strategies.

Round 3

We then conducted a face-to-face focus group to collate
the included strategies into broader categories. The
expert panel was asked to categorise the list of strategies
into a specific domain. They also suggested practical ways
of implementing the suggested strategies such as: who
should design it, the content, how it should be delivered
and target stakeholders. Any experts who could not be
present at the focus group were emailed the categories
and asked to evaluate the draft framework.

Round 4

The framework of strategies was sent to all the experts for
minor modifications and approval. The consensus from
the experts led to the development of the final frame-
work. Figure 1 shows the development of the framework.

Patient and public involvement

While this Delphi study was conducted among subject
experts; opinions of patients and caregivers were used
to develop the open-ended questions included in the
first round of the Delphi process. Qualitative interviews
were conducted among community-dwelling stroke survi-
vors to explore their exercise behaviour and barriers to
exercise adherence in the second phase of this project.
The patients’ opinions highlighted that not only patient-
related factors, but family, healthcare system and
community-level factors played a role in exercise non-
adherence. This information was used in the develop-
ment of open-ended questions that were included in the
first round of the Delphi process. Therefore, the patients’
perceptions and needs were incorporated in this study for
designing adherence strategies and framework.

RESULTS
We invited 22 experts across India and abroad to
participate in the Delphi survey. Thirteen consented

Mahmood A, et al. BMJ Open 2022;12:¢055946. doi:10.1136/bmjopen-2021-055946

3

1ybuAdoo
Ag pe1si0id ‘palosuods Dd-rNgeIpUl Te 220z ‘9 Arenuer uo jwod fwg uadolway/:dny woly pepeojumoq "zz0z Arenuer 9 uo 976550-T20z-uadolwa/9eTT 0T se paysignd isiy :uado NG


http://bmjopen.bmj.com/

Total no. of
experts
contacted
n=22
| | .
R Declined to
Did not respond | Consented to participate
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| |
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respond first round and
to first round of formed the Expert
Delphi Panel

RR: Response rate

Figure 2 Flow of participants and response rate in each round.

to participate in the study and responded to round 1
(figure 2). The final panel consisted of physiotherapists
(n=7), clinical psychologists (n=3), occupational thera-
pist (n=1), behaviour scientist (n=1) and epidemiologist
(n=1). Three experts were from Australia, one from the
UK, and the remaining experts were from India. Each
panel member had more than 10 years of clinical experi-
ence and multiple publications (table 1).

Round 1

The open-ended survey and the summary of responses
received in the first round are provided in online supple-
mental file 1. The content analysis of the responses
received in round one yielded a total of 75 strategies. Of
these, 50 strategies were suggested by more than nine
experts (ie,>70%) and were considered ‘certain’. The
remaining 25 were considered ‘uncertain’ strategies

n=13, RR 100%

JE—
Responded to
second round
n=11, RR 85%

N—

0
Respondedto |
third round
n=13, RR 100%
o/

JE—
Responded to
fourth round

n=12, RR 93%

(suggested by less than nine experts) and were included
in the next round for further consideration.

Round 2

The response rate for round two was 85% (11 experts.)
More than 60% of experts agreed on 14 out of 25 uncer-
tain strategies and hence those were included. The
remaining 11 strategies with less than 60% agreement
were excluded. The percentage of agreement for each
uncertain strategy is provided in online supplemental
file 2. We included a total of 64 strategies (50+14) for the
subsequent rounds.

Round 3

Six experts (three clinical psychologists, two physiothera-
pists and one epidemiologist) participated in the face-to-
face focus group. The remaining seven experts responded
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via email and provided input to the framework. The final
64 strategies were grouped into nine domains (table 2).

Round 4
The final framework of strategies for improving home-
based exercise adherence was agreed on by 12 (93%
response rate) experts. The experts agreed that the
exercise-related strategies should be designed and deliv-
ered by therapists having experience in stroke care such as
an occupational therapist, physiotherapist, physiatrist or
stroke nurse. They suggested that the strategies requiring
behavioural techniques should be designed and super-
vised by a licensed clinical psychologist or behaviour ther-
apist. In the following section, we have highlighted the
key suggestions from the expert committee under each
domain. The details of the framework are provided in
online supplemental file 3.

Strategies for improving adherence to home-based
exercises post stroke under each domain

Domain I: patient education on stroke and recovery

Experts agreed that the patient education should
comprise of: (1) usual time course and speed of recovery,
(2) the impact of practice and exercise on recovery, (3)
adverse effects of rest and positive effects of activity, (4)
the importance of secondary risk factor management, (5)
managing complications (e.g., spasticity, pain, fatigue,
contracture, depression), (6) complementary medicine
(including traditional medicines and religious practices),
(7) importance of adhering to the exercise programme,
dosage of the exercise programme, (8) role of a caregiver,
(9) recovery and return (interaction between severity and
prognosis), (10) proper positioning techniques and (11)
misconceptions about stroke recovery.

Methods recommended for delivering education
included: written information, individual discussions, and
phone calls that are individually tailored to each patient’s
needs, as well as conducting group sessions wherein testi-
monials from recovered patients and their caregivers are
presented.

Domain II: methods of exercise prescription

Exercises that are prescribed should be task-specific and
individually tailored based on each persons’ impairments,
goals and context. These exercises should be reinforced
using demonstration and practice. Exercise prescription
should include personalised information or messages of
personal encouragement.

Additional ways for prescribing exercises may include
written or pictorial instructions, videos of exercises, voice-
assisted programme or internet-based applications. Other
ways that can support adherence are video recording of
patients' exercise performance, splitting the exercise
into smaller steps for severe impairments and gradually
increasing difficulty level. Gaming or gamification may
also facilitate exercise adherence since it gives a sense of
achievement and reinforces exercise behaviour.

Domain Ill; feedback and supervision

For regular feedback and supervision, maintaining an
exercise log, everyday activity status or updates that
are monitored by the medical team could be useful for
supporting adherence.

Having therapists clear any doubt that patients might
have about their exercise prescription, routinely ask
patients about their progress and periodically ask patients
to give feedback about the quality of their interaction with
therapists will provide a sense of supervision and account-
ability, thus facilitating adherence.

There should be regular contact with the therapists (in
person or via telehealth.) Therapists can use recorded
audio/video clips, individual or group discussions for
feedback and supervision. Therapists should use stan-
dardised assessments to measure clinical outcomes and
provide feedback on progress.

Domain IV: cognitive remediation

The experts in behavioural science and cognitive reha-
bilitation agreed on prescribing tasks that are focused
on functional recovery, planning the exercise centred
on individual goals and understanding the patient’s
motivation before the treatment session. Motivational
interviewing or motivation enhancement therapy could
be used to understand their baseline motivational level
and establish intrinsic motivation for behavioural change.
Providing positive feedback and reinforcement for small
improvements engenders confidence in patients. Addi-
tionally, having a contingency plan for days when exer-
cises could not be performed would prevent abrupt
cessation of the exercise routine. Using behavioural acti-
vation (a treatment technique used in clinical psychology
for managing depression) so that patients perform one
enjoyable activity each day would keep them motivated to
stick to their exercise schedule.

Domain V: involvement of the family members

Experts suggested that the family should be involved;
however, the amount of assistance provided by the family
needs to be balanced so as not to promote dependency.
Assessing knowledge and understanding of the caregivers
on post stroke exercises is crucial for them to reinforce
patients’ adherence. Family can be involved by being
the patient’s exercise partners, or by setting up exer-
cise reminders, or by helping track the patient’s prog-
ress. Demonstrating and practising exercises with family
can also enhance the self-efficacy and confidence of
caregivers.

Managing the expressed emotions of the family
members is important as it may hinder treatment and
restrict the patient’s autonomy. Rotating family members
in the supervision of the patient’s activities can help in
reducing burnout and maintaining novelty in routine.

Domain VI: involvement of society/ community
Family and friends can interact with the patient on topics
not concerning the illness (areas of interest to the patient
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Items Domains Strategies

2 Exercise prescription Written instructions and pictures

Videos of exercises

Task-oriented training

Prioritising on a few tasks at a time
Meaningful and relevant exercises
Breaking down exercises into smaller steps
Individualised programme

Fun and engaging exercises

mHealth applications

Demonstrate and practice exercises

VVYVVVVYVVYVYYY

4 Cognitive remediation Educating on the benefits of exercise
Motivational interviewing
Cognitive-behavioural therapy techniques
Behavioural activation

Contingency charts

Involving group sessions

Meaningful tasks

Psycho-education

VVVVYVYYY

Involvement of friends
Involving group sessions
Modelling behaviour
Support and exercise groups
Social comparison

6 Involvement of society

VVVYYVYY
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Table 2 Continued

Items Domains Strategies

8 Motivational strategies

vy

Patient’s videos to show improvement
mHealth (any form of monitoring, consultation, assessment, or therapy

delivered using mobile devices)

9 Reminder strategies

Logbook

VYVVVVVY VYVVVYYVYYYY

Interim assessments

Feedback on progress—importance to micro gains
Positive log diary

Wall of fame/display board

Provide tokens and badges for improvement
Methods of education and counselling

Devise colour bands (coded for level of recovery)
Intra-group competition

Avoid direct comparison

Reminder phone calls

Use of media

Sticky notes

Alarms/music clips

Auditory —use voice recording during therapy sessions

Posters in the waiting area for hospital settings
WhatsApp (or similar) for reminder

such as work/politics/current affairs/sports.) Some strat-
egies for involving society include having weekly phone/
face-to-face interactions with colleagues, family, and
friends, or joining/creating support groups or associa-
tions of families with stroke. Testimonials of recovered
patients and their experiences with rehabilitation can
be used for motivating other patients. Additional ways
to include community are awareness programmes for
healthy adults, local group exercise for people with stroke
and peer support or exercise buddies.

Domain VII: promoting self-efficacy

Experts suggested using evidence-based behaviour change

strategies (e.g., the Capacity Opportunity Motivation-

Behaviour model,” or Intervention Mapping approach®

and using rehabilitation principles of substitution and

optimisation. Some suggested strategies to promote self-
efficacy include:

» Collaborating with patients to devise the best moni-
toring strategy for them such as exercise practice
sheets, paper, electronic diary or internet-based
applications.

» Providing continual support after the termination of
the formal therapy programme.

» Providing personal graph charts of success that can be
generated weekly or monthly.

» Ensuring an adequate number of activities in which
the patient can engage independently or with minimal
supervision.

» Identifying anchors in the day (sleep times/meals/
activities—exercise, recreation, social) and setting
a general intention of sticking to their exercise
programme or developing contingency ‘if/then’
plans.

» Discuss and explore potential barriers that would
impede or hinder exercise sessions with patients.

» Overcome barriers using pie charts, pros versus cons
analysis/identification of cognitive distortions/down-
ward arrow techniques/developing a life brochure/
movement or art-based therapeutic activities.

» Motivation interviewing to help to elicit patients’
intention to adhere to exercises and understand their
motivation level.

Domain VIII: motivational strategies

Panel experts suggested that motivation can be facilitated

by establishing positive feedback mechanisms at home

with caregivers’ help to reward adherence. Motivational
strategies can be implemented as follows:

» Showing functional improvements or devising indi-
vidual graphs (every three sessions plus monthly).

» Having a display board/wall of fame where ‘patient
of the month’ and photos of patients achieving good
outcomes could be displayed in a rehabilitation centre
or common mHealth application.

» Using productivity monitoring tools to keep them
motivated.

» Maintaining a daily log for positive feelings or grat-
itude journal, and telephone follow-up where the
medical team provides words of encouragement can
promote adherence.

» Having video feedback at regular intervals, setting
progressive but attainable targets, and involving
patients in goal setting may motivate patients to
continue exercising.

» Devising wrist bands of different colours (coded for
level of recovery and mastery of tasks).

» Giving tshirts or wrist bands of that colour and
upgrading as they progress to encourage regular
exercising.

» Competitions during group sessions among people
with similar impairments and provide tokens or badges
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for improvement that can be exchanged for tangible
rewards to make exercising fun and interesting.

» Having an interactive internet-based community
where people can add friends to motivate each other
to exercise can also be a solution in times of social
distancing.

Domain IX: reminder strategies

Experts agreed on reminder strategies including:

» Calling patients regularly and visiting them weekly or
fortnightly.

» Using sticky notes in the patients’ homes, tally sheets,
pamphlets or text messages/WhatsApp reminders.

» Therapists can show exercise videos so that patients
can accurately remember each exercise step and use
the same video for home practice.

» Use of technology such as sending small feedback
surveys, disease information, scientific literature, and
progress cards to keep the patients engaged and moti-
vated to continue exercises.

» Using daily logs (electronic or paper-and-pencil) and
weekly reviewing of the exercise log to help stick to a
schedule.

DISCUSSION

We aimed to develop a comprehensive set of clinically
applicable strategies for optimising adherence to home-
based exercises after a stroke. In a Delphi method,
experts from different fields co-construct knowledge
and provide recommendations on a particular topic.”’
In our study, we incorporated knowledge from experts
in exercise science, behaviour science and experts
experienced in community care to develop the set of
strategies.

The 10-item open-ended survey, used in the first round,
was based on our qualitative study" that explored factors
influencing adherence among stroke survivors using the
Intervention Mapping approach,38 which is underpinned
by the Socio-Ecological Model.™ Our framework is
constructed on the Socio-Ecological Model of behavioural
change. Since there is limited access to healthcare facili-
ties, higher cost of clinic-based rehabilitation, and lack of
transport to hospital setup in low resource settings, home-
based exercise adherence becomes crucial for recovery.
The developed adherence strategies could be influential
for the success of home-based rehabilitation in the long
term.

The suggested strategies were categorised into nine
domains, which were in line with the findings in existing
systematic reviews.”' ***' The included studies reported
behaviour strategies and theories such as self-efficacy,”
motivational intelrventions,40 social-cognitive theory,g2
activity-monitoring, feedback system, goal—setting,41 self-
regulated exercises,* for improving adherence. However,
none of the studies had used Delphi approaches and
provided broad concepts for enhancing exercise adher-
ence without providing specific context, culture or tech-
niques for delivering the interventions.

Adherence is affected by multiple factors such as
age, self-efficacy, caregiver support, previous exercise
behaviour, the severity of stroke and stages of stroke
recovery.'* ™ ** * Therefore, the framework of strate-
gies provides the opportunity to individualise the strat-
egies based on each person’s impairments, recovery,
the severity of stroke and available support system. The
exercises can be tailored depending on the abilities and
context of each person.

Adherence to poststroke rehabilitation is a dynamic
process and changes with each stage of recovery, char-
acterised by a higher adherence rate during the initial
period of recovery, followed by a slow decrease in adher-
ence rate and a stable phase where adherence does
not change much.* Some strategies such as enhancing
self-efficacy, activity scheduling, regular feedback and
monitoring can be initiated during the early phase while
strategies such as interim progress tracking, personal
graphs, involvement of peer group, gamification of exer-
cises, providing rewards, and reminders can be started
gradually to break the monotony of ongoing exercise
programmes and encourage adherence. Therefore,
implementing these adherence strategies early in reha-
bilitation can be beneficial for maintaining adherent
behaviour in the long term. The results from a meta-
analysis of mixed disease populations demonstrated that
adherence is low when perceived disease severity is high
among patients with serious illnesses.*® However, future
studies are needed to establish the effects of stroke
severity on exercise adherence.

The different sets of strategies within the framework can
be deployed to improve exercise adherence after stroke.
The framework is useful for stroke survivors, caregivers
and healthcare providers as it offers adherence tech-
niques at a personal, interpersonal and organisational
level. It gives clear recommendations on each strategy’s
content, different ways of delivering it, healthcare profes-
sionals who should design it, and one who might benefit
from those strategies.

The strategies that were agreed on by more than 60%
of experts were included while the remaining uncertain
strategies were excluded. The excluded strategies were
participating in social events, regular checks by neigh-
bours or games/competition with family/ caregivers. Such
strategies may improve the social interaction but may not
be feasible due to the caregiver’s burden after stroke,*’
and family members may not find adequate time for such
activities. Other uncertain strategies such as virtual reality,
circuit training or award function were excluded due to
the cost, training and equipment required.'” Strategies
such as educating patients on the location and types of
stroke and educational movies were considered redun-
dant for improving exercise adherence.*® Although social
media such as Whatsapp was agreed on by the experts as a
mode of reminder, Whatsapp groups were not preferred
as a strategy due to fear of dissemination of inaccurate
information among the participants and compromising
the privacy of health information.
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The key strength of this study lies in the multidisci-
plinary nature of the expert panel that was recruited,
which included specialists in exercise prescription, experts
in behaviour and community experts having diverse expe-
riences that contributed to developing a multi-faceted
framework of strategies. Due to the pandemic that has
compromised clinic-based rehabilitation worldwide,
these strategies can be delivered in any healthcare setting,
are easy to implement, affordable and offer a compre-
hensive set of strategies to facilitate exercise adherence.
We have tested the framework of strategies in a recent
randomised controlled trial and found it to be effective in
improving adherence levels among people with stroke.?
Choosing the strategies from the framework can help
in the pragmatic implementation in clinical practice or
research trials. The framework is a useful guide for both
clinicians and researchers to select appropriate strategies
for enhancing exercise adherence.

We did not include stroke survivors and caregivers
in the Delphi panel which we consider a limitation of
this study. However, the perceptions of stroke survi-
vors were explored to develop the questionnaire for
the first round.” The representation of experts from
each speciality was unequal which could have influ-
enced the decision-making process that differentiated
certain vs uncertain strategies. Hence, some of the strat-
egies deemed uncertain may have clinical relevance for
supporting adherence. Moreover, as the open-ended
questionnaire was developed from the literature review
and opinions of stroke survivors in the previous study, the
experts did not get a chance to develop the initial themes.

CONCLUSION

A set of strategies and a framework for enhancing adher-
ence to home-based exercises after stroke has been
developed and classified under nine domains: patient
education on stroke and recovery, exercise prescrip-
tion, feedback and supervision, cognitive remediation,
the involvement of family members, the involvement of
society, promoting self-efficacy, motivational strategies
and reminder strategies. In countries where home-based
exercises are the mainstay of rehabilitation, these strate-
gies could reinforce self-management and facilitate adher-
ence in the long term. Future studies should explore the
experiences of stakeholders in implementing these strate-
gies using qualitative methods. The set of strategies could
be incorporated in a telerehabilitation model and cost
analysis could be performed in the future.
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Supplementary file 1: Open-ended questionnaire and summary of responses obtained in
Round 1

Q1. Please list the contents that should be included in the patient education about stroke
recovery. Suggest a few approaches that could be used for education?

Answers: Educating about stroke, its usual course of recovery, do’s and don’ts, benefits of
exercises, complications of stroke and its management, and role of caregiver.
Q2. Please suggest ways for exercise prescription?

Answers: Prescription of exercises in the form of videos, written instructions, pictures along
with demonstration and practice. Prescribing few individualized exercises which are fun and
engaging.

Q3. Please suggest ways for taking regular feedback from a patient and clearing any doubts
during exercises?

Answers: Regular contact with therapists, use of apps or mHealth, monitoring exercises,
daily log, and charting of activities.
Q4. Please suggest a way of cognitive remediation for facilitating adherence?

Answers: Use of Cognitive Behavior Therapy techniques, motivational interviewing, and
counselling. Positive reinforcement and importance to micro gains.
Q5. Please suggest on how family members can help to facilitate adherence?

Answers: Emotional support, encouragement, being exercise buddies, setting up reminders,
and preventing complications.

Q6. Please suggest ways on how friends, neighbor, colleagues, others can be involved to
encourage exercise?

Answers: Frequent interaction with friends and colleagues, group therapy, association of
families, comparison with others.

Q7. Please suggest ways to train the patients to self-monitor & continue exercising and solve
problems related to exercise adherence?

Answers: Monitoring exercises, personal graphs, activity scheduling, promoting self-
efficacy, and problem-solving, provide ongoing support.
08. Please provide ways for motivating patients to adhere to interventions?

Answers: Showing improvement and progress, standard and interim assessments, positive
feedback mechanisms, telephonic follow up, positive log, and track of consultations.
Q9. Please suggest ways for providing reminders to exercises?

Answers: Regular follow up, tally sheets, reminders, apps, daily logs, pamphlets, cues and
prompts.
Q10. Please suggest features of a web-app/mhealth intervention to facilitate adherence?
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Answers: Tracking and real-time feedback, activity mapping, virtual games, daily
reminders, personalized information, interactive community, progress report, and
appreciation.
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Supplementary file 2: Level of agreement between experts on uncertain strategies in

Round 2
S. Unsure strategies Agreeing experts, | Strategy included
No n (%) (N=11) for the next round
1. Activity log/scheduling 8 (73) Included
2. Award function every two months 327 Excluded
3. Certain use of aids may help them for | 4 (36) Excluded
better balance and self-efficacy
4. Circuit training 1(9) Excluded
5. Coaching methodology 7 (64) Included
6. Competition for caregivers and family | 2 (18) Excluded
7. Contingency charts /plan 9 (82) Included
8. Devise color bands coded for level of | 7 (64) Included
recovery and mastery of tasks
9. Information on stroke type and location | 4 (36) Excluded
10. | Home movies for family viewing 4 (36) Excluded
11. | Individualized program 9(82) Included
12. | Involving group sessions 7 (64) Included
13. | mHealth 7 (64) Included
14. | Participation in social events 4 (36) Excluded
15. | Peer support/exercise buddies 8 (73) Included
16. | Pie chart for social and emotional | 3 (27) Excluded
impact on the patients
17. | Posters in the waiting area 7 (64) Included
18. | Provide tokens and badges for |8 (73) Included
improvement
19. | Psychoeducation 9 (82) Included
20. | Regular check by neighbors 19 Excluded
21. | Rotate family members in caregiving | 8 (73) Included
22. | Task-oriented therapy 8 (73) Included
23. | Virtual reality 4 (36) Excluded
24. | Wall of fame/display board 7 (64) Included
25. | Whatsapp group 4 (36) Excluded
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Supplementary file 3: Framework of strategies for facilitating home-based exercise
adherence post stroke

S.no | Domain Strategies Healthcare Stakeholde
provider r
1 Education e Education on usual time course Exercise therapist | Patient,
about stroke and speed of recovery after stroke | (Physiotherapist, Caregiver
and recovery | e Impact of practice and exercise on | Occupational
recovery therapists,
e Negative effects of rest and Physiatrist, Stroke
positive effects of activity on nurse)
stroke recovery Licensed
e Importance of secondary risks psychologist
management tra.inegi in health
e Managing complications (e.g., behavior
spasticity, pain, fatigue,
contracture, depression and
cognitive changes)
e Awareness on interventions
without evidence (including
traditional medicines and religious
practices)
e Importance of adhering to the
exercise program
e Dosage of the exercise program
e Information about expected
outcomes based on severity
e Proper positioning techniques
e Misconceptions about stroke
recovery
e Role of a caregiver
Education can be delivered via written
information, group sessions, individual
discussions, testimonials from
recovered patients and caregivers,
phone calls
Domain Strategies Healthcare Stakeholde
provider r
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Exercise
prescription

Relevant exercises for each
persons’ goals and context
Individually-tailored exercises
Contingency plan and including
enough opportunities for
independent and autonomous
activities

Personalized information/messages
on the exercise prescription

Fun and engaging such as gaming
or gamification

Use of voice-assisted programs or
web-app

Prioritizing and focusing on only a
few activities at a time
Demonstration and practice of the
prescribed exercises

Written and pictorial instructions
(avoid using too many colors and
keep it simple and clean)

Videos of exercises

Simple written handout - no more
than one printed page

Using a minimum of two and
maximum of three mediums
(various sensory modalities) when
prescribing information

Online tracking application (feed-
in everyday progress)
Video recording
exercise performance
Splitting the exercise into smaller
and easier steps, and gradually
increasing in difficulty

of patients’

Exercise therapist
(Physiotherapist,
Occupational
therapists,
Physiatrist, Stroke
nurse)

Licensed
psychologist
trained in health
behavior

Patient

Domain

Strategies

Healthcare
provider

Stakeholde
r
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Feedback and
supervision

Maintaining an exercise log

Daily monitoring of health status
and updates of patients by the
medical team

Exercise charts - with pictures of
each step and a simple breakdown
of the activities

Clearing doubts

Obtaining information on progress
from patients and caregivers and
their experience/quality of
care/interaction

Evaluate frequency, form,
intensity, and duration of exercise
Maintaining some form of regular
contact with therapists - in person
or via telehealth

Online web applications that can
be accessed by the patients,
caregivers, and medical team for
recording everyday health status
Recorded audio/video clips to
guide the exercise session
Individual and group discussion
Internal feedback

Providing verbal/manual cues at
salient points during the exercise,
and asking the person what went
right and what could be improved
Standardized assessment using
clinical outcome measures

Exercise therapist
(Physiotherapist,
Occupational
therapists,
Physiatrist, Stroke
nurse)

Licensed
psychologist
trained in health
behavior

Patient

Domain

Strategies

Healthcare
provider

Stakeholde
r

Cognitive
remediation

Prescribing functional tasks and
planning the exercises focusing on
patients’ goals

Understanding the exercise
behavior of the patient before the
treatment session

Educating the patients and
caregivers about the benefits of
performing exercises

Incorporating a schedule, involving
group sessions, and relevant tasks
Positive feedback, reinforcement,
and giving importance to micro
gains

Assessing intention to exercises-
use of Motivation Enhancement
Therapy or motivational
interviewing

Contingency charts and behavioral
activation

Licensed
psychologist
trained in health
behavior

Exercise therapist
(Physiotherapist,
Occupational
therapists,
Physiatrist, Stroke
nurse)

Patient,
caregiver
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Domain Strategies Healthcare Stakeholde
provider r
5 Involvement The family must be involved for a | Licensed Caregiver
of the family limited amount since it encourages | psychologist
members dependency trained in health
Management of expressed behavior
emotions of the family members
that may hinder treatment and Exercise therapist
restrict the autonomy of the (Physiotherapist,
patient Occupational
Evaluating caregivers’ burden and | therapists,
having frequent sessions to reduce | Physiatrist, ~Stroke
the burnout and to encourage their | nurse)
efforts towards the patient
Assessing knowledge and
understanding of the caregivers on
the importance of post-stroke
exercises
Family can provide emotional
support and encouragement
Exercise buddies
Setting up reminders on the
patients’ phone for anchor points
of the day (daily
routines/meals/exercise/leisure
activities/family time/planned
activities)
Developing, demonstrating, and
practicing activities with family
Reinforcing adaptive behaviors
Assisting in  exercises  and
preventing complications
Designing a few exercises that
involve family members
Rotation of family members for
caregiving roles (reduces burnout,
improves support, and maintains
novelty)
Tracking the progress and
delivering rewards to the patient -
tangible/intangible
Domain Strategies Healthcare Stakeholde
provider r
6 Involvement Interaction with colleagues on Licensed Community
of society topics not concerning the illness psychologist
(preferably the patient's trained in health
work/politics/current affairs/sports) | behavior
Weekly scheduled interactions
(phone/face-to-face) with friends, | Exercise therapist
neighbors or colleagues (Physiotherapist,
Creating an association of families | Occupational
caring for stroke or support group | therapists,
Physiatrist, Stroke
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Capacity Opportunity Motivation-
Behavior model, or Intervention
Mapping or Coaching
Methodology)

Using substitution and
optimization principles

Working out with patients on what
monitoring will be best for them -
exercise practice sheet, paper diary,
electronic diary, app

Providing ongoing support once
the therapy program has ended
Personal graph chart of success
that can be generated weekly or
monthly

Ensuring an adequate number of
activities in which the patient can
engage independently or with
minimal supervision and support
from the caregivers

Setting reminders on the phone or
alarms on the clock; identifying
anchors in the day (sleep
times/meals/activities - exercise,
recreation, social)

Setting a general intention of
sticking to their exercise program
with more specific goals (.e.,
intention and "if/then" plans)
Patients could be advised to think
of barriers that would impede their
exercise sessions, and list ways of
overcoming such barriers

Use of pie-charts/pros-con
analysis/identification of cognitive
distortions/downward arrow
techniques for problem analysis
and developing a life brochure and
art-based therapeutic activities for
promoting self-efficacy

trained in health
behavior

Exercise therapist
(Physiotherapist,
Occupational
therapists,
Physiatrist, Stroke
nurse)

Testimonials of recovered patients | nurse)
and their experiences about
rehabilitation
Awareness programs for healthy
adults
Group exercise for stroke survivors
in that particular locality
Peer support or exercise buddies
Domain Strategies Healthcare Stakeholde
provider r
7 Promoting Use of evidence-based behavior Licensed Patient
self-efficacy change strategies (e.g., the psychologist
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Showing functional improvement
Measuring performance-
repetitions, duration of exercise,
exercise intensity, or distance
walked

Positive feedback mechanisms at
home with the help of caregivers to
reward adherence and home
activities

Importance to micro gains
Reminding positive experiences
with exercise before a stroke
Measuring functional
improvements  using  clinical
measures that can help patients
appreciate improvements in their
health

Telehealth, self-monitoring, diaries
Devise individual graphs (every
three sessions plus monthly)

Have a display board/wall of fame
where "patient of the month" and
photos of patients achieving good
outcomes is displayed online or in
clinical setup

Telephonic follow-up where the
medical team provides words of
encouragement

Productivity monitor that has to be
filled out by the patient to code the
level of functioning for every day
in various domains

Maintaining a positive log (paper-
pencil or online) two events each
day gave the patient a reason to be
happy

Feedback at regular intervals using
objective outcomes

Setting progressive but achievable
targets and involving patients in
goal setting

Devising color bands (coded for
level of recovery and mastery of
tasks). Reinforcing the patients by
providing t-shirts or color bands of
a particular color that represents
certain level of recovery or mastery
of task. Upgradation of color bands
with progression of tasks.

trained in health
behavior

Exercise therapist
(Physiotherapist,
Occupational
therapists,
Physiatrist, Stroke
nurse)

Domain Strategies Healthcare Stakeholde
provider r
8 Motivational Tracking and reporting exercise Licensed Patient
strategies adherence psychologist
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Conducting intra-group
competitions for patients (within a
given color band) during group
sessions

Providing tokens and badges for
improvement - which can be
exchanged for tangible rewards
Interactive community - can add
friends to motivate each other
using web app or in community
centers

steps and giving the same material
for home practice

Auditory - use voice recording
during the exercise session so that
the patient can use the same tapes
at home during practice
Alarms/music clips to indicate the
time to switch between exercises

Technology - sending small
surveys about feedback,
information, some scientific

literature, and progress card

Daily logs - either electronic or
paper-pencil to track mood,
exercise, food intake, sleep, social
engagement, and grooming
activities

Audio — alarms to orient patient to
engage in tasks and taking
medications.

Weekly reviewing the exercise log
Cues/prompts such as sticky notes
in the patients' homes

Follow-up phone calls from the
health care professionals

Visible wall posters on exercises

Domain Strategies Healthcare Stakeholde
provider r
9 Reminder Calling them on a regular basis and | Exercise therapist Patient,
strategies visiting them weekly or fortnightly | (Physiotherapist, caregiver
Tally sheet, mobile applications, | Occupational
pamphlets, SMS reminders or | therapists,
WhatsApp reminders Physiatrist, Stroke
Using videos to show exercise | nurse)
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