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Abstract

Introduction: Efforts toward reducing stroke burden have
been an immense challenge. One important reasons could
be the scope and quality of clinical practice guidelines
(CPGs) developed for stroke rehabilitation in low- and
middle-income countries (LMICs), restricting its translation
to clinical practice. This systematic review aimed to assess
the availability, scope and quality of CPGs for stroke re-
habilitation in LMICs. Methods: Following PRISMA guide-
lines, CPGs for stroke rehabilitation in LMICs were searched
across four major electronic databases (Medline, Embase,

CINAHL, and PEDro). Additional studies were identified
from grey literature and a hand search of key bibliogra-
phies and search engines. The availability and content of
the CPGs were narratively summarized and quality of de
novo CPGs was analyzed using “Appraisal of Guidelines
REsearch and Evaluation” (AGREE) tools: version Il & Rec-
ommendations Excellence (REX) version. Features of
contextualizations/adaptations of non-de novo CPGs were
narratively summarized. Results: Twelve CPGs from 10
countries were included. CPGs from Pakistan, Sri Lanka,
India, and China were developed de novo. CPGs from
Kenya, Philippines, South Africa, Cameroon, Mongolia, and
Ukraine were contextualized/adapted based on existing
guidelines from high-income countries. Most contextual-
ized CPGs had limited stakeholder involvement, local
health systems/patient pathway analyses. All ten countries
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included recommendations for physiotherapy, seven for
communication, swallowing, and five for occupational
therapy services poststroke. Quality assessment using
AGREE-REX and AGREE-II for de novo guidelines was poor,
especially scoring low in development and applicability.
Conclusion: Contextualized CPGs for stroke rehabilitation
in LMICs were scarcely available and not meeting required
quality. There is a need for development of context-
specific, culturally relevant CPGs for stroke rehabilitation
in LMICs to improve implementation/translation into

clinical practice. © 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

Stroke has been the leading cause of death and dis-
ability globally for the past 4 decades [1]. Much of the
stroke-related disability-adjusted life years have been
contributed by low- and middle-income countries
(LMIC:s) [1]. The burden of stroke rehabilitation is huge
globally with about 86 million people affected by it and
experiencing 18 million years lived with disability [2].
This burden is compounded in LMICs due to the wide
differences in the quality of stroke rehabilitation, with
chasms identified in the knowledge and skills of reha-
bilitation professionals, evidence-based resources avail-
able for rehabilitation, and the components of stroke
rehabilitation available at various service tiers [3, 4].

To address this growing public health problem,
evidence-based interventions for stroke rehabilitation
from high-income countries (HICs) have largely been
translated and recommended for LMICs [5]. However,
given the dissimilar context and context-specific chal-
lenges and resources, it may not be feasible to effectively
translate evidence-based guidelines into practice in
LMICs [6]. The World Stroke Organization - Lancet
Neurology Commission, Stroke Collaboration Group has
recently proposed pragmatic solutions for the im-
plementation of evidence-based interventions [7]. This
aims to reduce the global stroke burden based on the
findings of a worldwide qualitative study that identified
barriers and facilitators to surveillance systems, stroke
prevention, acute care, and rehabilitation [8]. The
commission identified a paucity of guidance on stroke
rehabilitation in LMICs, particularly in the form of
evidenced guidelines or clinical practice guidelines
(CPGs) [7]. This is corroborated by poor quality, un-
availability, cultural and regional unsuitability, non-
specificity, and low evidence of recommendations in
CPGs from LMICs [8, 9]. Additionally, it has been re-
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ported that in contrast to HIC CPGs, LMIC CPGs focus
more on the organizational structure rather than the
actual content of rehabilitation sessions. Ideal rehabili-
tation sessions as backed by evidence are rarely im-
plementable in LMICs, take, for example, the NICE CPG
recommendation of minimum 3 h of therapy per day in
contrast to the average 17 h of therapy over a month
achieved by the ATTEND trial in India. Similarly, the
recommendation of minimum 2 h of active constraint
induced movement therapy per day is far from reality in
LMICs [10, 11]. This is further compounded differences
in available workforce, rehabilitation resources, policies
and payment methods in HICs and LMICs [12].

The use of relevant CPGs could aid in addressing such
implementation gaps in stroke rehabilitation, particularly
in LMICs. However, the quality and content of stroke
rehab CPGs from LMICs are not well characterized or
reported, in addition to not being led or endorsed by
recognized government or national agencies [8, 13]. With
the sociocultural uniqueness of various LMICs, it be-
comes imperative to evaluate existing CPGs for their
quality and relevance to local contexts [14, 15]. Hence, we
systematically reviewed the availability of CPGs for stroke
rehabilitation developed by and contextualized for
LMICs, evaluated the quality of such CPGs using Ap-
praisal of Guidelines for Research and Evaluation-II
(AGREE-II) [16] and Appraisal of Guidelines for Re-
search and Evaluation-Recommendation Excellence
(AGREE-REX) instruments [17]. The primary objective
of this systematic review was to assess the availability,
scope, and quality of CPGs for stroke rehabilitation in
LMICs.

Methods

Design

This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA guidelines) for systematic review [18]. The protocol
of this review was registered in PROSPERO (CRD42022382486).
The detailed methodology is described in our protocol paper [19].
Literature searches were developed and conducted by A. H. and
A. M. (online suppl. File 1; for all online suppl. material, see https://
doi.org/10.1159/000539999).

Criteria for Considering Studies for Inclusion

Articles were included if they were CPGs for stroke rehabili-
tation, developed or contextualized for stroke rehabilitation in
LMICs. The list of LMICs was based on the World-Bank’s clas-
sification. We included articles/CPGs published between January
2000 and July 2022. Both empirical and nonempirical studies were
included. CPGs only available through purchase and CPGs
without information on rehabilitation were excluded.

Gandhi et al.
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Searching Electronic and Nonelectronic Databases

The search terms were conceptualized and developed using MeSH
terms “stroke,” “rehabilitation,” and “clinical practice guidelines” were
used as keywords. The search was run in four electronic databases
namely Medline, Embase, CINAHL, and PEDro. A.H. and A.M. ran the
searches in August 2022. The search was focused on published CPGs for
stroke rehabilitation in LMICs between January 2000 and July 2022. S.K.
and D.G. ran the additional searches in SUMSearch, Google, and
guideline portals (Guidelines International Network, National Guide-
line Clearinghouse, BIGG International database of GRADE guidelines,
ECRI Guidelines Trust). Additionally, groups involved in stroke re-
habilitation CPG production and analysis, websites of stroke associa-
tions, health institutes of national importance, and government websites
of LMICs were contacted and requested for CPGs relevant to this review
(for more details, refer to our protocol paper [19]).

Study Selection

We utilized the Rayyan web tool to screen and select articles. Titles
and/or abstracts were screened by D.G., N.S.C, PJ.V,,CJ.F,1S,].D,
V.M, H.S, and AP, and potentially eligible full texts were inde-
pendently reviewed by D.G. and LS. based on predefined selection
criteria. We included the most recent versions of CPG developed for
use in LMICs for the rehabilitation of individuals with stroke. Where
several versions existed, the most recent one was used. In cases of
updates to preexisting CPGs where updates mentioned only new
recommendations, the previous version was included as well. In case
of disagreement, consensus was reached with a third reviewer (J.S.).

Data Extraction

A customized data extraction form on Microsoft Excel was used,
and three independent reviewers (D.G., LS., and G.U.) independently
extracted data from the included studies on the title of the study,
country of origin, characteristics of the study (scope: national/regional,
level of care, multidisciplinary/unidisciplinary), phase of intervention
(acute, subacute, chronic), rehabilitation setting (in-patient, out-
patient, community/home setting), domain of care (motor, sensory,
speech-language, swallowing, cognitive, functional, occupational,
physical activity, fatigue, nutrition, etc.), and information on stroke
rehabilitation relevant recommendations. In addition, levels of evi-
dence for each recommendation were extracted wherever applicable.
Information was extracted on the type of CPG from each country,
whether it was originally developed for the country or if it was
contextualized from another CPG. Overall consistency in data ex-
traction among D.G., 1S, and G.U. was reviewed by S.K.

Assessment of the Quality of Guidelines

CPGs were developed de novo and were evaluated on AGREE-II
and AGREE-REX instruments [16, 17]. The purpose of AGREE-II
was to provide a framework to assess the quality of guidelines,
provide a methodological strategy for the development of guidelines
and to inform how and what information ought to be reported in
guidelines. The AGREE-II consists of 23 key items organized into six
domains followed by two global rating items (overall assessment).
Each domain captures a unique dimension of guideline quality:
scope and purpose, stakeholder involvement, rigor of development,
clarity of presentation, applicability, and editorial independence.
Each of the AGREE-II items and the two global rating items were
rated on a seven-point scale (1-strongly disagree to 7-strongly agree).
Domain scores are calculated by summing up all the scores of the
individual items in a domain and by scaling the total as a percentage

Stroke Rehabilitation Guidelines in
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of the maximum possible score for that domain. Similarly, the total
score of the instrument is calculated across all domain scores.

The AGREE-REX instrument assesses the clinical credibility,
implementability, and consideration of values of all relevant
stakeholders in the formulation of the recommendations which are
represented as three domains of the instrument. Scoring is similar
to the AGREE-II instrument. We followed the AGREE instrument
manuals accessible at the Agree trust (https://www.agreetrust.org/)
to appraise the eligible CPGs.

Three independent reviewers (D.G., ].S., and V.M.) evaluated rel-
evant CPGs on the AGREE instruments. If CPGs were contextualized/
adapted from other CPGs, they were deemed unsuitable for scoring on
the AGREE instruments. However, information on the various types of
processes/frameworks used in contextualization/adaptation and fea-
tures considered for contextualization/adaptation (cost, im-
plementation and dissemination strategies, patient pathways, codesign,
cultural/regional adaptations, health system analysis, alternate rec-
ommendations if any), were synthesized and reported.

Results

A total of 4,329 CPGs were retrieved, of which 3,990
underwent level 1 screening after removal of duplicates. 69
articles were retrieved for full text screening out of which 12
CPGs were finally included for the review [20-31]. More
details about the study selection process are available from
the PRISMA flow diagram (shown in Fig. 1). Finally, CPGs
were included from ten LMICs. Table 1 provides the de-
tailed characteristics of the included CPGs. CPGs from only
four LMICs, namely, Pakistan, Sri Lanka, China, and India
were developed de novo [20-22, 31]. Rest of the six CPGs
from Kenya, the Philippines, South Africa, Cameroon,
Mongolia, and Ukraine and they were contextualized from
CPGs available in HICs [23-27]. Of the 12 CPGs, two CPGs
were from the Philippines [28-30] one of which was an
older contextualization based on which a national guideline
was proposed, and the other an updated contextualization
published in 2015.

Content of the CPGs

Overall, all 10 countries have included recommen-
dations on physiotherapy, eight countries for speech-
language as well as swallowing, and five on occupa-
tional therapy. Only two of them have included rec-
ommendations related to social worker’s support in
stroke care (Mongolia, South Africa). Five countries have
provided recommendations for poststroke cognition
(South Africa, Mongolia, Sri Lanka, China, and Pakistan)
and five on nutritional aspects of rehabilitation (Mon-
golia, Pakistan, Sri Lanka, Ukraine, and India). Most of
the countries have reported recommendations covering
acute, chronic, and community-based settings except
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Fig. 1. PRISMA flowchart.

CPGs from Pakistan and Ukraine. Recommendations for
motor rehabilitation were an important aspect reported
in all the CPGs. Sensory and functional rehabilitation
recommendations were covered by nine countries except
Pakistan. Physical activity recommendations were re-
ported by five countries (Kenya, South Africa, Mongolia,
Sri Lanka, and Ukraine). Fatigue management was re-
ported in the recommendation of two countries (South
Africa and Mongolia). Details of these are provided in
Table 1. Recommendations from included CPGs and
their underpinning level of evidence were also synthe-
sized and presented as online supplementary material 2.

Target Audience and Stakeholder Involvement

Most of the included CPGs identified healthcare
practitioners as their primary audience. However, it is
important to note that additional target groups outside of
healthcare providers were identified only in the CPGs of
Mongolia and Cameroon.

A large target audience was catered to by the CPGs in
Mongolia [26], including medical professionals, nurses,
physiotherapists, public health experts, research assistants,
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programme administrators, and rehabilitation consultants.
This showcases the different healthcare personnel involved
in the care and rehabilitation of stroke survivors. Physicians
were considered key persons in designing the standards of
stroke care in these CPGs. Similarly, in Cameroon, the
primary target audience for their CPG were physicians,
WHO representatives, and technical rehabilitation officers
[25]. This implies that the guidelines were primarily tar-
geted at physicians and physician-scientists specialized in
physical medicine and rehabilitation contributing to global
healthcare organizations. However, CPGs from Mongolia
and Cameroon thus emphasize inclusiveness by acknowl-
edging a variety of professions that are integral to stroke care
and rehabilitation in these countries.

Stakeholders involved in the development/
contextualization of the included CPGs were a mix
of medical doctors (internal medicine, neurologists,
physical medicine, and rehabilitation), physiothera-
pists, and nurses. While some CPGs had a compre-
hensive stakeholder team including but not limited to
administrators, and policymakers in addition to
medical doctors, and nurses (Kenya [23], South Africa

Gandhi et al.
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Table 1. Characteristics of the 12 included CPGs 10 LMICs

SI Country Contextualized/de Author and Contextualization  Parent CPG Disciplines Domains covered
No. novo year framework/process covered
1 Kenya Contextualized Kingau et al. PARM framework  America, The PT Motor, sensory,
[23] (2017) + AGREE-II Netherlands, functional and
New Zealand physical activity
2 Philippines Contextualized Gonzalez- 21-step PARM Canada, PT, OT, Motor and sensory
Suarez et al. framework Australia, and SLT
[28] (2012) Scotland and
America
Contextualized SSP [30] -do- Motor, sensory,
(2014) speech-swallow
Contextualized Gambito PARM framework  America,
(update to et al. [29] Europe, New
contextualization) (2015) Zealand, South
Africa
3 South Contextualized Grimmer ACA approach 16 CPGs from PT, OT, SLT, Motor, sensory,
Africa et al. [24] HICs C and functional,

(2019) SW, N occupational, speech-
swallow, cognitive/
psychological, social
participation, physical
activity and fatigue

4 Cameroon Contextualized Cockburn Intrinsically South Africa, PT, OT, Motor, sensory,
et al. [25] developed 8-stage Philippines, and SLT functional and speech-
(2014) process Singapore and swallow and social
Canada participation
5 Mongolia Contextualized Ministry of  Not mentioned Scotland, PT, OT, SLT, Motor, sensory,

Health of Australia, UK, C, SW, functional,

Ukraine [27] and America and N occupational, speech-

(2013) swallow, cognitive/
psychological, social
participation, physical
activity, and fatigue

6  Pakistan De novo Kamal et al. NA NA PTand N  Motor, cognitive/

[20] (2010) psychological

7 Sri Lanka  De novo Gunaratne NA NA PT, OT, SLT, Motor, sensory,

et al. [21] C,and N functional,

(2015) occupational, speech-
swallow, cognitive/
psychological, social
participation, physical
activity

8  Ukraine Contextualized MoH [27] Not mentioned UK, Canada, PT, SLT, N Motor, sensory,
(2012) Scotland, and functional, speech-
Europe swallow, cognitive/
psychological, physical
activity
9 India De novo Ministry of  NA NA PT, SLT, N Motor, sensory,

Health of functional, speech-

Ukraine [22] swallow

(2019)

Stroke Rehabilitation Guidelines in
Low- and Middle-Income Countries

Cerebrovasc Dis
DOI: 10.1159/000539999

20z Jequisidag g0 uo Jasn "Alun ueyjodona Jeysayoue Ad Jpd 6666£5000/7E L 692F/6666€5000/65 | L0 L/10p/ipd-a[oNie/pad/wiod ebies//:dny woly papeojumoq


https://doi.org/10.1159/000539999

Table 1 (continued)

SI Country Contextualized/de Author and Contextualization  Parent CPG Disciplines Domains covered

No. novo year framework/process covered

10 China De novo Chinese NA NA PT and SLT Motor, sensory,
Stroke functional, speech-
Association swallow, cognitive/

psychological, social
participation,
secondary
complication
prevention,
cardiopulmonary
function rehabilitation

SSP, Stroke Society of Philippines,; PARM, Philippine Academy of Rehabilitation Medicine; AGREE, ACA, Adapt-Contextualize-
Adopt; MoH, Ministry of Health; PT, physiotherapy; OT, occupational therapy; SLT, speech-language therapy; C, cognitive therapy;

SW, social work; N, nutrition; UK, United Kingdom.

[24], Cameroon [25]), others had limited representa-
tion as they included only Neurologists (Pakistan),
Doctors of Physical Medicine and Rehabilitation
(Philippines). It is also important to note that only two
of the 12 CPGs (Kenya [23] and South Africa [24])
included stroke survivors and caregivers in the
guideline  development/contextualization  process.
CPGs from Mongolia [26], India [22], and Ukraine [27]
were either approved by or developed by their re-
spective Ministries of Health yet lacked an interdisci-
plinary approach.

Quality Assessment of the CPGs by AGREE-II and

AGREE-REX

Only four countries (Pakistan [20], Sri Lanka [21], China
[31], and India [22]) had developed CPGs exclusively for
their countries without contextualizing the guidelines from
HICs. Therefore, these CPGs were considered for quality
assessment using AGREE instruments. In general, all three
CPGs scored lower on AGREE-REX than AGREE-IL
Considering individual domain scores, the domain of Scope
and purpose in AGREE-II scored the most, while the clarity
of presentation component followed the second highest
score. CPGs scored poorly on Rigor of development and
applicability. Due to the lack of information and reporting
related to the domain of editorial independence, this
component was scored as 0 for all three CPGs (shown in
Fig. 2). Similarly, all three CPGs from Sri Lanka, Pakistan,
and India scored very low on all three domains of AGREE-
REX instrument showing poor clinical applicability, im-
plementability, and consideration of the values and pref-
erences of users (shown in Fig. 3). Overall, the CPGs from
Pakistan scored 6.76% for methodological rigor and 0% for
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clinical aspects, while CPGs from Sri Lanka scored 4.34% on
methodological rigor and 0.6% on clinical aspects and CPGs
from India scored 8.45 and 1.23 on methodological rigor
and clinical aspects, respectively (shown in Fig. 4).

Contextualized CPGs

Stroke rehabilitation CPGs from six countries (Kenya
[23], Philippines [28-30], South Africa [24], Cameroon
[25], Mongolia [26], and Ukraine [27]) were
contextualized/adapted from guidelines of HICs and
hence were unsuitable for quality assessment using
AGREE instruments. The Kenyan CPGs used the Phil-
ippine Academy of Rehabilitation Medicine (PARM)
framework that assesses the generalizability and appli-
cability of the included recommendations. The Kenyan
CPG utilized three guidelines from HICs, particularly
from America, The Netherlands, and New Zealand for
contextualization after quality assessment by AGREE-II
and by using the PARM writing guide. A Delphi con-
sensus method was applied to assess, ratify and con-
textualize the Kenyan CPG for the local context.

CPGs from the Philippines [28-30] were contextual-
ized by the PARM using a self-developed 21-step process
including training of participants, establishing a frame-
work for contextualization, guideline searching, critiqu-
ing, contextualization, review, and implementation. The
Philippines CPG used the CPGs of four HICs, namely,
Canada, Australia, Scotland, and America for con-
textualization. An updated version of the contextualized
CPG was published in 2015 which considered new
clinical guidelines via the search of electronic databases
and assessed the methodological quality of each with
iCAHE: International Centre for Allied Health Evidence
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Table 2. Characteristics of contextualization of the CPGs

Countries  Aspects of contextualization
cost patient implementation  dissemination  cultural/ health system alternatives for
pathway strategies strategies regional analyses: recommendations
adaptations  strengths and
weaknesses
Kenya Yes Yes No Not specified  Yes Partially Yes
Philippines Unclear Yes Yes Yes Unclear Partially Unclear
South Unclear Unclear Yes Not specified  Yes Yes No
Africa
Cameroon Not Not Yes Yes Yes Unclear Not specified
specified specified
Mongolia  Not Not Yes Not specified Not specified Not specified No
specified specified
Ukraine Not Not Not specified Not specified Not specified Not specified No
specified specified

Yes, this aspect was considered during contextualization; Unclear, there is some information but unclear as to what was done;
Partially, there is some information but unsure as to how and how much was done; Not specified, no information provided.

Guideline Quality Checklist. Using a novel standard
updating approach and with the PARM writing guide,
updates to the Philippines CPGs were reported.

The CPG from South Africa [24] was developed
based on composite recommendations from 16 CPGs
using the Adopt-Contextualise-Adapt (ACA) approach
which proposes strategies to bridge local im-
plementation gaps and address implementation bar-
riers. The ACA toolkit is a decision-making guide
which allows to generate discussions on endorsement
and development of implementation strategies for
evidence-based recommendations.

In Cameroon [25], a local multidisciplinary team
developed an eight-stage process for developing local
CPGs from CPGs of South Africa, the Philippines, Sin-
gapore, and Canada. Recommendations applicable to
Cameroon were selected and progressively adapted by
multiple rounds of multidisciplinary team discussions.
The final draft guidelines were externally reviewed by
experts before reporting the “Best Practice Guidelines for
the Management and Rehabilitation of Stroke in the
Northwest Region of Cameroon.”

CPGs from Mongolia [26] presented by the country’s
Ministry of Health were based on the CPGs from Scot-
land, Australia, the UK, and America. However, the
process of contextualization was not reported in the
document. Lastly, CPG from Ukraine, presented by their
Ministry of Health were based on the CPGs from the UK,
Canada, Scotland, and Europe with no details about the
method of contextualization.
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Features of Contextualization

We also gathered information on various aspects
considered by each country to contextualize CPGs for
their settings. Data on cost, patient pathways, cultural/
regional aspects, implementation and dissemination
strategies, and health system implications were extracted
and are presented in Table 2. An overview of the various
recommendations provided by the 12 included CPGs and
their levels of evidence are also provided as online
supplementary File 2. Except for the Indian and Ukrai-
nian CPGs, the rest used similar grading for the level of
recommendation as stated in the table.

Discussion

Our review identified various lacunae in the devel-
opment of CPGs for stroke rehabilitation in LMICs, as
reported by Yaria et al. [8], Bernhardt et al. [13], and
Mead et al. [9] previously. There was a lack of systematic
and scientific rationale for the CPGs that were developed
de novo, which were hardly 4 in number, as well as those
contextualized from HICs. Most of the CPGs were in-
comprehensive with respect to stroke rehabilitation and
lack in terms of the multidisciplinary team approach to
stroke care. The CPGs both contextualized as well as
developed de novo scored very low in terms of overall
quality. Sufficient information about the formulation of
the CPG recommendations was lacking in most of them.
The relationship between CPG recommendations and
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supporting evidence specific to the context was missing.
The authors highlight the fact that the biology of stroke is
unchanged in LMICs when compared to HICs, this would
not mean the need to generate new evidence for LMICs
rather, develop contextual and implementation strategies
to help deliver the existing evidence in LMICs in the best
possible way. Authors report that stakeholder engage-
ment for the development of these CPGs was limited and
did not include all relevant stakeholders. Alternate rec-
ommendations that allow for better implementation of
evidence where the primary recommendation cannot be
implemented were also severely lacking.

Novelty and Significance

All the CPGs scored nil for clinical implementability
and credibility on the AGREE-REX scores. Most CPGs
identified in this review appear to be developed from a
medical model of rehabilitation and do not include im-
plementable strategies that are specific to context of
stroke rehabilitation in LMICs [32]. There is a clear need
for systematically developed context-specific, culturally
relevant stroke rehabilitation CPGs in LMICs which can
aid in bridging these gaps when accompanied by com-
prehensive implementation plans and rigorous dissemi-
nation strategies [33-36]. The recent review by World
Stroke Organization (WSO) identified CPGs for stroke in
LMICs. However, the rehabilitation component of these
CPGs lacked description or details particularly those from
LMICs [9].

Majority of the CPGs identified in this review were
contextualized from those developed for HICs. We be-
lieve that for once, in the absence of alternatives, such
contextualization/adaptation for LMIC settings is crucial,
until local evidence emerges [37]. However, contextual-
izing CPGs from HICs must not be considered as a final
solution to addressing the burden of stroke rehabilitation
in LMICs [36]. Contextualization/adaptation, however, is
a skillful process that includes but is not limited to
mapping CPGs to local clinical pathways. It is absolutely
critical to assess regional barriers to implementation of
CPGs and to develop implementable strategies to address
these context-specific barriers [38]. One must certainly
approach the development of CPGs from a health systems
perspective, particularly considering rehabilitation poli-
cies, workforce, governance structure, systems for ca-
pacity building, and rehabilitation information man-
agement [24, 28]. Importantly, the culture, health literacy,
and needs of the affected population in these contexts
must never be ignored [39]. Table 2 describes a few
aspects that any CPG contextualization process should
consider for effective and meaningful outcomes for im-

Stroke Rehabilitation Guidelines in
Low- and Middle-Income Countries

plementation in varied contexts. It is important to re-
member that where contextualization is unsuitable, there
are other alternatives where recommendations can be
directly applied from one setting to another (Adoption)
or may need additional new evidence before im-
plementation locally (Adaptation). The Adoption-
Contextualization-Adaptation (ACA) model is well de-
scribed by Grimmer et al [24]. This could be a potential as
well as a feasible way for developing regionally specific
CPGs in LMICs.

Another important aspect to consider is investing in
stroke care in LMICs. There is a need to ensure financial
allocation and implementation of stroke care at any cost in
LMICs. Although most of these LMICs have a policy for
stroke care, the premise of these policies is driven through
a medical model and therefore the rehabilitation and
social care components of stroke care are neglected from
the current programs and policies for stroke care in these
settings [40]. The medical model for stakeholder en-
gagement and development of these CPGs in LMICs
highlights a non-inclusive, narrowed approach to stroke
care in addition to lack of a functional international or
national guideline development group focusing on
LMICs, such as the Scottish Intercollegiate Guideline
Network (SIGN) 29 or the Australian National Health and
Medical Research Council (NHMRC) references. [41] The
world disability report very clearly describes the absence
of an integrated comprehensive biopsychosocial approach
to the development of any interventions, including CPGs
for people with disabilities in general. There is a need to
invest in stroke rehabilitation with such an approach and
strengthen rehabilitation within the health systems in
LMICs [42, 43]. The World Health Organization (WHO)
provides a Package of Interventions for Rehabilitation for
stroke to assist countries in planning, budgeting and
inclusion of rehabilitation into their health systems. The
Package of Interventions for Rehabilitation provides clear
information on essential interventions with relevant hu-
man and infrastructural resources required for smooth
delivery across service delivery levels [44]. Similarly, the
WSO-Lancet Neurology Commission has provided
pragmatic solutions to improve stroke rehabilitation and
has highlighted the need for context-specific therapy
protocols and guidelines. This recommendation was in
addition to creation and investment in multidisciplinary
rehabilitation intervention, use of recommended assess-
ment tools and training of rehabilitation professionals [7].
The “Intersectoral Global Action Plan on Epilepsy and
Other Neurological Disorders 2022-2031” also enforces
the need for multidisciplinary rehabilitation and
strengthening existing services, guidance and protocols of
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therapy [45]. Subsequently, Organizations like the In-
ternational Stroke Rehabilitation and Recovery Alliance
(ISRRA) and WSO have been proactively demystifying the
absence of focus and participation of experts (including
experts by experience) in stroke care from LMICs in any
international initiatives for stroke care [46].

The last important aspect that we intend to discuss is
the incorporation of experts from experience in the
conceptualization, development, and implementation of
the CPGs in LMICs. The well-developed living guidelines
for stroke rehab in Australia have the added merit of
having included persons with lived experience and their
lived experience in the development phase. The team was
funded by the Australian government’s Medical Research
Future Fund and is updated periodically [10]. This ap-
proach allows for patient voices and concerns to be heard,
and their experiences to be incorporated while creating
evidence-based recommendations, making CPGs more
relevant to users. In our review, the CPG from South
Africa was the only CPG that used codesign as a com-
ponent during its development. Co-design also allows for
consideration of appropriate local context factors that
may influence the uptake of CPGs. The option to update
them as new evidence emerges allows for the CPGs to be
relevant to contemporary clinical practice. Therefore, the
development of any CPGs must engage those with lived
experience of a stroke and codesign their interventions for
stroke care in LMICs.

Implications

Context-specific, inclusive development and im-
plementation of CPGs for stroke care have been proven
successful in many HICs. Transforming recommenda-
tions regionally into clinical pathways that reflect the
local healthcare systems is essential [47-50]. This was
emphasized by many stroke CPG development
consortiums [51].

The content of the CPGs must be evidence-based and
relevant to the context. Future studies should aim to develop
localized clinical protocols with targeted aims for various
domains of rehabilitation from available global evidence
and integrate it with the contextual evidence to fit its
purpose. [10, 46] Subsequently, implementation research on
the established clinical recommendations from HICs can be
conducted in LMICs to test the effectiveness of such ap-
proaches when optimized for local settings [51].

Limitations

The authors acknowledge few limitations of this
review. First was the exclusion of CPGs that were not
published in English. It is possible that this language
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restriction resulted in the exclusion of useful guidelines
that were written in languages other than the ones that
were supported. However, there was only one CPG
(from El Salvador retrieved from CPGs reported by
guideline groups) excluded exclusively due to being
published in a language other than English. Similarly,
although the exclusion criteria mentioned those CPGs
that were paid, we did not have to exclude any due to
this reason.

Conclusion

This systematic review provides a comprehensive
overview of the existing CPGs for stroke rehabilitation in
LMICs. This review provides both the scope and the
quality of the CPGs for stroke rehabilitation in LMICs.
The use of standardized tools such as AGREE-II and
-REX measure quality has been invaluable in gaining
insights into the relevance and implementability of the
existing CPGs. Similarly, the synthesis of contextual and
health system issues that affect the CPGs in this review
provides immense knowledge on factors for the effective
implementation of the CPGs in LMICs.

Contextualized CPGs for stroke rehabilitation were
hardly available and of good quality in LMICs. Guidelines
from HICs must be thoroughly evaluated before trans-
lating to these contexts. There is an immense need for the
development of context-specific, culturally relevant CPGs
for stroke rehabilitation in LMICs.
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