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Abstract

Background: Estimations show that at least one in every 3 people in the world needs rehabilitation at some point in the course
of their illness or injury. Accessto rehabilitation servicesis an essential part of the continuum of care and isintegral to achieving
universal health coverage. However, most of the world's population living in low- and middle-income countries, especially in
the sub-Saharan African region, does not have access to adequate rehabilitation services. Wider adoption of digital solutions
offers opportunities to support and enhance access to rehabilitation services in sub-Saharan Africa. A region where there is a
greater burden and need for these services. Thereisalso little published research about digital rehabilitation in sub-Saharan Africa,
asit is an underexamined topic in the region.

Objective: This scoping review aims to provide a comprehensive picture of the current evidence of digital interventions in
rehabilitation implemented in any health, social, educational, or community setting in the sub-Saharan Africa region.

Methods: We will conduct a scoping review using Arksey and O’ Malley’s methodological framework and follow the Joanna
Briggs Institute methodol ogy for scoping reviews. Wewill devel op search strategiesfor a selected number of web-based databases,
search for peer-reviewed scientific publications until September 2023, and screen the reference lists of relevant articles. We will
include research articles if they describe or report the use of digital interventions in the rehabilitation of patients with any health
problem or disability in sub-Saharan Africa. For selected articles, we will extract data using a customized data extraction form
and use thematic analysis to compare the findings across studies.

Results: The preliminary database search in MEDLINE (EBSCO) was completed in May 2023. The research team will conduct
a search of relevant articles in the autumn. The results will be synthesized and reported under the key conceptual categories of
this review, and we expect the final scoping review to be ready for submission in early 2024.

Conclusions: We expect to find gapsin the research and alack of detailed information about digital rehabilitation interventions
in sub-Saharan Africa, as well as potential areas for further study. We will identify opportunities to inform the development of
digital rehabilitation interventions.
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Introduction

Background

Anyone with a health condition who experiences difficultiesin
any area of their life might need rehabilitation. According to
the World Health Organization (WHO) [1], rehabilitation is
defined as “a set of interventions designed to optimize
functioning and reduce disability in individuals with health
conditions in interaction with their environment.” By aiming
to optimize functioning, rehabilitation can help an individual
be asindependent as possiblein everyday activities and support
individuals to participate in education, work, recreation, and
other meaningful liferoles[2-4].

It is estimated that at least one in every 3 people in the world
needs rehabilitation at some point in the course of their illness
or injury [4]. According to the Global Burden of Disease study
[4], the need for rehabilitation hasincreased by 63% since 1990,
rising from 1.48 billion to 2.41 billion people [4]. Thus, the
demand for rehabilitation services already exceeds avail ability,
leaving a large unmet need, especidly in low- and
middle-income countries (LMICs) [5]. This provides strong
evidenceto prioritize rehabilitation and addressthe functioning
needs of the population.

Rehabilitation has been effective in improving functioning
outcomes in different health conditions in low-income and
lower-middle-income countries, but it has not been prioritized
in some of these countries and is underresourced [4].
Strengthening and reforming systems for health and
collaborative practice requires a reconsideration of the role of
the“ patient.” Patients are moving from being passive recipients
to service and knowledge users, drivers, and partnersin ashared
approach to services, aperson-centered framework. Thisrequires
collaboration, shared decision-making, and shared budgets to
deliver services where the person istruly at the center [6,7].

Rehabilitation targets an individual’s needs and priorities in
functioning across the continuum of care and throughout the
individual’s life span. As countries move toward integrated
person-centered care, it isimperative that quality rehabilitation
be embedded in service delivery models [8]. The complexity
of functioning should be acknowledged in relation to the context
in which a person is striving to fulfill their life roles and goals
[9,10]. There is a need for interprofessional, person-centered
approaches within integrated community-based services to
reform the rehabilitation and education of the health workforce
[11]. By using technology, people with disabilities can share
their functioning in their environment and make an impact by
identifying their specific needs, both at an individual and
population  level  [10,12].  Innovative  technology,
interprofessional teamwork, task shifting, and task sharing are
recommended as catalysts for the reform.

Digital technologies are considered an essential solution to
health services in countries with limited resources around the
world, including those in sub-Saharan Africa [13,14].
Sub-Saharan Africaishometo approximately 1.2 billion people,
half of whom are expected to be 25 years or younger by 2050.
The region has the world's largest free trade ares, is diverse,
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and offers human and natural resources that have the potential
to yield inclusive growth. Sub-Saharan Africais composed of
48 1ow, lower-middle, upper-middle, and high-income countries
from Central, Eastern, Southern, and Western Africa, 22 of
which are fragile or conflict-affected [15].

Intheglobal context, rehabilitation models are costly and based
on professionally delivered services. Most LMICs do not have
a sufficiently educated rehabilitation workforce, leading to a
situation where services do not meet demand [3]. Digital
rehabilitation interventions hold significant potential to address
key rehabilitation challenges [16], such as reduction in health
care costs[17] and improving treatment adherence, functioning,
and quality of life [18]. Strategically leveraging these
interventionsto addressthe needs of usersdirectly and equipping
different social and health systemswith rehabilitation expertise
could increase access. This will make present health care
systems, especially in low-resource settings, more scalable,
inclusive, and resilient in situations where systems become
ineffective, overloaded, or do not meet demand [19].

Goal of This Study

We consider digital rehabilitation asan umbrellaterm, including
different digital technologies that are used by rehabilitation
professionals or self-driven service users as part of the
rehabilitation process in its different phases (assessment, goal
setting, intervention, reassessment, and secondary prevention).
Theseinclude, but are not limited to, the use of tele- and distance
rehabilitation applications and services [20] and the use and
design of emerging technologies, such as artificia
intelligence—powered conversational agents, wearable devices,
emails, video, speech, and text messaging solutions. Digital
rehabilitation aimsto optimize functioning and reduce disability
in individual’s interaction with their environment. Digital
rehabilitation has a strong link with the empowerment of
individuals and communities (adapted from WHO [1]). The
core is connecting and empowering persons and popul ations to
improve functioning and well-being and managing rehabilitation
needs.

A multidisciplinary approach considers the person and their
entire needs. Rehabilitation is smply not a health issue but
includes education, socid, livelihood, and empowerment-related
efforts [21]. If considered from the professionals’ perspective,
it means all professional groups related to rehabilitation, such
as physiotherapists, occupational therapists,
prosthetist-orthotists, speech therapists, and social workers.

Wider adoption of digital solutions hasthe potential to improve
access to rehabilitation services and avail more research
opportunities, especially in LMICs where there is a greater
burden and need for rehabilitation services [22,23]. Some of
the challenges hindering the adoption of digital rehabilitation
identified in sub-Saharan African countries include inadequate
and underdevel oped infrastructures for power supply, internet
coverage, and transport; the need to train more professionals
and enhance patient literacy; the financia implications of
transitioning to digital services for health institutions; and the
affordability of smart devices for patients [14,24]. However,
the extent of research on digital solutions for rehabilitation in
theregion has not been mapped. Therearealso alimited number
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of studiesin LMICsabout using digital servicesin rehabilitation.
For example, in a review about the use of mobile heath
applications for stroke, healthy aging, Parkinson disease, and
multiple sclerosis, only 5 studies out of more than 130 were
from Africa[22].

We conducted apreliminary search of MEDLINE, the Cochrane
Database of Systematic Reviews, and JBI Evidence Synthesis
and did not identify current or ongoing systematic or scoping
reviewson thetopic. UnlikeKipruto et al’s[25] ongoing scoping
review aiming to map the digital health |andscape and the stage
of development in sub-Saharan Africa, our study specifically
focuses on peer-reviewed digital rehabilitation research not
limited to health contexts but includes social, educational, and
community settings as well. A recent scoping review by
Nizeyimana et a [26] investigated the feasibility and
cost-effectiveness of telerehabilitation in aglobal context. The
review focused on both high-income countries and LMICs,
considering the accessibility of rehabilitation services and the
facilitators and barriers of telerehabilitation.

Therefore, the objectives of this scoping review are to identify
the scope and types of evidence of digital rehabilitation solutions
and to examine how research about digitally delivered
rehabilitation interventionsis conducted in sub-Saharan Africa.
We expect the review to summarize the available evidence of
digital rehabilitation interventions and identify potential research
gaps and avenues for development. We chose a scoping review
to explorethe extent of literature on the topic and as a necessary
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step in identifying how digital rehabilitation technologies can
be integrated into primary health care.

Methods

Overview

We will conduct this review according to Arksey and
O'Madlley’s [27] framework with the 5 mandatory stages and
the Joanna Briggs Institute methodology for scoping review
guidelines [28]. According to the framework, the stages in a
scoping review include (1) identifying the research question,
(2) identifying relevant studies, (3) selecting studies, (4) charting
the data, and (5) summarizing and reporting the results. A
scoping review is used to identify the key concepts relating to
the research question, understand the conceptual boundaries of
the research topic, and clarify definitions [29].

Review Question
The main research question guiding thisreview is: “What isthe
scope of research related to digital interventions used for

rehabilitation in sub-Saharan Africa, and how is the research
conducted?”

Eligibility Criteria
Overview

To select relevant studies, we have devel oped dligibility criteria
(Textbox 1). These criteria are structured according to the
population, concept, and context categoriesfor scoping reviews
suggested by Peters et a [29].
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Textbox 1. Eligibility criteria structured according to the population, concept, and context domains. These outline the study population, the concept of

digital rehabilitation, and sub-Saharan Africa as the locations of interest.

Inclusion criteria

1. Population: health professionals and patients

o Personsusing or in need of rehabilitation services

4. Types of sources

o Peer-reviewed articles, including research protocols

5.  Other considerations
«  Published in English

« Full articleis available on the internet

Exclusion criteria

1. Concept

2. Typesof sources
- Editorials
«  Opinion and perspective articles
o Abstractsonly

o Literaturereviews

« Socid, hedth, and other professionals delivering rehabilitation services

2. Concept: use, experiences, and issues of integrating digital servicesin rehabilitation
«  Studies describing the use of digital interventionsin rehabilitation
»  Studies evauating the effectiveness of various types of digital rehabilitation interventions

«  Studies reporting the problems and barriers to integrating digital services into rehabilitation

3. Context: digital rehabilitation interventions adapted, piloted, and deployed in sub-Saharan Africa
«  Studies conducted in health, social, educational, and community settings in sub-Saharan Africa

«  Studiesreporting digitalization of health services other than rehabilitation

Population

The review will include studies involving patients of all ages
receiving treatment through digital rehabilitation interventions
delivered by multidisciplinary rehabilitation professionals.

Concept

The concepts of interest in this review are the use and
effectiveness of digital rehabilitation interventions and how
these interventions are implemented and evaluated in research.
For the purposes of the review, we will only include digital
rehabilitation interventions, such astelerehabilitation, wearable
devices, robotics, virtual and augmented reality, smart device
apps, and gamified mobile and web-based interventions.

Context

Studies conducted within any rehabilitation setting in
sub-Saharan Africawill be eligible for inclusion.

https://www.researchprotocol s.org/2023/1/e48952

Evidence Sources

The search strategy will be limited to peer-reviewed literature.
Primary research studies of al designs, including both
guantitative and qualitative, will be included in this review.
Secondary research studies (eg, systematic reviews) will not be
included.

Search Strategy

We planned a search strategy to identify a comprehensive list
of research literature specific to digital solutions used for
rehabilitation in sub-Saharan Africa. Text in the title and
abstracts of relevant articles, and the index terms used to
describethe articles, were used to develop afull search strategy
for MEDLINE (EBSCO; Multimedia Appendix 1). We will
adapt the search strategy with assistance from an information
specialist for each included database and information source.
We will search databases (MEDLINE [EBSCO], CINAHL,
Cochrane Library, and Scopus) for peer-reviewed scientific
publications. The reference list of all identified sourceswill be
screened for additional studies.
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Sour ce of Evidence Selection

Wewill collate and upload identified citationsfrom all databases
into Covidence (Veritas Health Innovation) [30] and remove
duplicates. Following a pilot test, 2 or more independent
reviewers will screen the title and abstract of all retrieved
citations for assessment against the inclusion criteria for the
review. In the second step, 2 or more independent reviewers
will then assessthe full-text articles against theinclusion criteria.
We will report reasons for the exclusion of sources of evidence
in the full text that do not meet the inclusion criteria in the
scoping review. We will resolve any disagreements that arise
between the reviewers at each stage of the selection process
through discussion or with additional reviewers. The results of
the search and the study inclusion process will be reported in
full inthefinal scoping review and presented in aPRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Review) flow diagram
and checklist by Tricco et a [31].

Data Extraction

The research team will devel op a data extraction tool to record
the key information from the studies. Data will be extracted

Textbox 2. Data extraction form.

Oduor et al

from papers included in the scoping review by 2 or more
independent reviewers using the data extraction tool. The data
extracted will include specific details about the participants,
concept, context, study methods, and key findings relevant to
the review question. These include author, publication year,
publication type, country of origin, aims, population sample
size and characteristics, methodology or methods, intervention
type, outcomes and details of these, and other key findings that
relateto the review’s question as suggested by the Joanna Briggs
Ingtitute [28]. A draft extraction sampleis provided in Textbox
2.

The research team will review the data extraction form and
pretest it before implementation to ensureit is capturing relevant
information. We will make modifications to the form after
testing if necessary and state these modificationsin the review.
The extraction strategy will also be updated according to the
categories emerging as the review progresses. We will resolve
any disagreements that arise between reviewers through
discussion and consensus, or with additional reviewers. The
authors of the origina papers will be contacted to request
missing or additional data when required.

1. Name of author, date of publication
2. Aimsof the study and research question
3. Population

«  Characteristics of participants

o Samplesize

4.  Country of origin (geography of the study)
5. Methodology
«  Study design

«  Recruitment setting

«  Sampling strategy (if applicable)

6. Key findings relating to the research question.

7. Conclusions

« Intervention type, comparator, and details of these (eg, duration of the intervention; if applicable).

Data Analysis and Presentation

We will summarize the results using descriptive statistics.
Descriptive statisticswill be used to report the number of studies
under each general category and additional conceptual
categories, such as the study design, type of intervention, and
the challenges and barriers to integrating digital solutions.

A narrative summary will accompany the tabul ated and charted
results and will describe how the results relate to the review’s
objectivesand questions. Thematic analysis conducted according
to Braun and Clarke's[32] outline will be used to contextualize
the findings and describe the evidence and scope of the digital
solutions. The process consists of developing initial coding
ideas from the data, manually coding and matching codes to
extracts, and sorting the codes into potential themes. Then
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analyzing the relationshi ps between the themes, reviewing and
refining them, and finally tabulating all codes under the final
themes [32].

Ethical Consider ations

Wewill collect al datathrough searches of web-based scientific
databases. No information on individuals will be collected, so
approval from aresearch ethics committeeis not required. The
study follows the ethical principles of Jamk University of
Applied Sciences.

Results

The protocol was registered and submitted for publication in
May 2023. Databases will be searched in September 2023.
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Based on the preliminary search (Multimedia Appendix 1), we
expect to have areasonable number of referencesfor screening.
Screening and data extraction will be done between October
and December 2023. The results will be synthesized and
reported under the key conceptual categories of thisreview, and
we expect the final scoping review to be ready for submission
in early 2024.

Discussion

Overview

The review will examine published peer-reviewed research
about digital solutions for rehabilitation to establish the extent
of their use. This will provide a comprehensive picture of the
current knowledge on the use of digital rehabilitation
interventions in sub-Saharan Africa and the potential for these
interventions to improve patient outcomes. The review extends
previous research by Kipruto et a [25] and Nizeyimana et al
[26] by emphasizing the “multimodal, patient-centered, and
collaborative process’ [33] of rehabilitation in abroader health
care context, focusing on services to address the health care
needs of individuals[1,8,33]. Uniqueto the present study isthe
focuson digital solutionsfor multidisciplinary rehabilitationin
low-resource settings, which represents an underexamined topic.

This work is the initial step in a research project aiming to
develop evidence-based, person-centered, and context-specific
digital rehabilitation services in LMICs in East Africa and
Southeast Asia. In the project, we aim to propose a digital-first
multidisciplinary approach to address the challenges of access
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to rehabilitation servicesin low-resource settings. A digital-first
approach will assist in delivering services directly to patients
or through the primary health care system instead of solely
through rehabilitation professionals, as is the case with the
practice in high-income countries.
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presentations at scientific conferences, and web-based blogs.
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