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Abstract

Background: Rehabilitation has been identified by the World Stroke Organization (WSO) as a key priority to
reduce the global burden of stroke. Global access to rehabilitation is inconsistent and is particularly limited in low-
and-middle-income countries. Progress in rehabilitation has not been as well evidenced as progress in acute care. The
WSO certification program, which commenced in 2021, focuses on acute interventions. A rehabilitation certification
program, applicable in both inpatient and outpatient rehabilitation settings, has been developed to complement the acute
certification program to address global implementation of evidence-based stroke care.

Aim: To develop globally applicable, evidence-based, stroke rehabilitation recommendations and performance metrics
for use in a stroke rehabilitation certification program.

Methods: Strong recommendations were extracted from high-quality stroke rehabilitation Clinical Practice Guidelines,
systematic reviews and syntheses of clinical practice guidelines, and from the defining criteria of the International Stroke
Recovery and Rehabilitation Alliance (ISRRA) Centers of Clinical Excellence. The WSO Rehabilitation Implementation
Committee led the development of the recommendations and invited input from three international, multidisciplinary
consultation groups. Group | compared strong recommendations from the Australia/New Zealand Living Guidelines with
other international guidelines to identify consistent, high-quality recommendations. Group 2 mapped recommendations
from global guideline syntheses against the Australia/New Zealand Living Guidelines. Group 3 reviewed and adapted
the ISRRA Center of Clinical Excellence recommendations. Recommendations were consolidated through consensus
meetings involving representatives from each workgroup, including people from high, upper-middle, and lower-middle-
income countries. Strong recommendations that were consistent across teams, alongside additional recommendations
based on certainty of evidence, anticipated risk versus benefit, and relevance across settings, were included as patient-level
recommendations in the implementation certification program. Service-level recommendations were generated through
consensus or derived from existing guidelines. An implementation manual, outlining “what,” “who,” and “how,” as well
as indicators to demonstrate performance of each recommendation, was developed to support clinical implementation
and to facilitate assessment for certification. The criteria were piloted between November 2024 and September 2025 at
I5 centers in six upper- and lower-middle-income countries (three continents) and subsequently refined. Expectations
(mandatory or recommended) for each level of certification (Minimal, Essential and Advanced) were set post-pilot
through rating strength of evidence, a series of group discussions and review of pilot data.

Results Fifty-five recommendations were included. Nine recommendations address service-level indicators, and 46
address patient-level indicators. Service-level indicators address defining features of rehabilitation services that are
not apparent in individual patient medical record audits. Patient-level indicators address management of swallowing
impairment, nutrition and hydration, information provision and goal setting, amount and timing of rehabilitation, exercise
and motor rehabilitation, visual function, communication, mood and cognition, management of complications, and
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discharge planning and support. An implementation manual complements the recommendations to guide clinical care
and consistent assessment.

Conclusions The WSO rehabilitation recommendations and performance metrics incorporate the most current
evidence and have been refined following pilot-testing. The recommendations are globally relevant and support
both resource-limited and high-income settings in participating in the rehabilitation certification program to advance

international stroke rehabilitation delivery.
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Background

Recognition of the importance of access to rehabilitation for
improving health and reducing inequities is gaining momen-
tum. In 2017, the World Health Organization convened the
Rehabilitation 2030 Initiative, advocating for global action
to enhance rehabilitation.!? More recently, the World Stroke
Organization-Lancet Neurology Commission identified
rehabilitation as a key priority to reduce the global burden of
stroke.’ Despite these initiatives, advances in stroke reha-
bilitation have not kept pace with advances in evidence,
infrastructure, and service developments in acute care.!
Access to rehabilitation post-stroke remains inconsistent
and is particularly limited in low-and-middle-income

countries (LMICs),* where the highest stroke-related burden
is experienced.>*¢

The World Stroke Organization (WSO) introduced a
certification program in 2021, designed to promote imple-
mentation of evidence-based care in acute services.”® Acute
stroke service certification has demonstrated effectiveness
in ensuring the implementation of evidence-based acute
stroke practices internationally, including in over 100 hos-
pitals in LMICs.®

Prior to acute stroke certification, globally relevant rec-
ommendations and suggested performance metrics across
acute and rehabilitation phases of care had been devel-
oped.’ First started in 2014,° these were updated in 2023.'°
The 2023 update had significant changes including an
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increase in recommendations focusing on rehabilitation.
However, the authors acknowledged variation in the
strength of rehabilitation recommendations in the update
and the under-representation of guidelines from LMICs,
leaving uncertainty around the feasibility of implementa-
tion in settings with limited resources and infrastructure. '’
In aligned work, the World Health Organization published
a guide and list of required resources to enable rehabilita-
tion for neurological conditions, including stroke.'!

Building on prior work to improve access to acute
stroke care globally,® and responding to the World Health
Organization’s Rehabilitation 2030 Call to Action, the
WSO convened a Rehabilitation Implementation
Committee in 2022 to promote access to evidence-based
stroke rehabilitation. The Rehabilitation Implementation
Committee’s remit was to establish a certification process
by identifying globally relevant evidence-based stroke
rehabilitation practices to be delivered with associated
performance metrics and a feasible method of evaluating
performance.

Separate from, but aligned with, the WSO mission to
improve stroke care was the formation of the International
Stroke Recovery and Rehabilitation Alliance (ISRRA) in
2020, an international expert group focused on improving
stroke recovery and rehabilitation.'? An early output from
ISRRA was to define globally relevant criteria for health-
care centers that aspire to deliver excellent stroke rehabili-
tation and generate exceptional outcomes for patients.'3
The Centers of Clinical Excellence working group included
medical, nursing, and allied health professionals from 10
countries from five continents (including LMICs and high-
income countries (HICs))."* Stroke survivors from
Australia, India, Malaysia, the United Kingdom, and the
United States were consulted at key timepoints, and the cri-
teria were pilot-tested in five HICs and five LMICs between
2022 and 2024.1

This paper reports the development and refinement of
evidence-based, internationally relevant recommendations
and performance indicators that were developed for use in
the WSO Rehabilitation Certification program.

Methods

Collating globally relevant rehabilitation
recommendations and performance
measures

The WSO Executive Committee formed a rehabilitation
committee as part of its implementation initiatives. The
WSO Rehabilitation Implementation Committee, chaired
by Sean Savitz, brought together international experts in
neurorehabilitation, stroke neurology, and implementation
science. The committee initially reviewed the existing
WSO rehabilitation recommendations as presented in Mead
et al.!” and suggested adaptations (including re-wording

Figure |I. Methods used to determine recommendations

for the certification program.

WSO Stroke Guidelines and Quality Committee
reviewed and synthesised recommendations from international Stroke Clinical
Practice Guidelines (2023)

WSO Rehabilitation Implementation Committee convened
Suggested adaptations to synthesised recommendations to support
international implementation.
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and adding recommendations) to enable implementation of
the recommendations in varying international contexts. In
2025, three groups were invited to consult on the recom-
mendations for inclusion in a Certification Program, and
worked separately using different methods before conven-
ing to reach consensus (Figure 1). Members of each work-
ing group and countries which they represent are presented
in Supplemental Appendix 1.

Consultation 1: Individuals with expertise in stroke reha-
bilitation guideline development who self-nominated to
review the WSO criteria (representing stroke guideline
committees from Australia/New Zealand, Europe, India,
Singapore, and the United Kingdom/Ireland) reviewed
Chapters 4 to 8 (Secondary prevention, Rehabilitation,
Managing complications, Discharge planning and trans-
fer of care, Community participation and long-term care)
from the Australia/New Zealand Living Stroke
Guidelines'> and compared consistency with guideline
recommendations from five international guidelines
(Canada, Europe, South Africa, the United Kingdom/
Ireland, the United States).'®?° The Australia/New
Zealand guidelines'® were selected as the base because
they are living (i.e. recommendations are updated as new
evidence becomes available)!'® and use a rigorous process

International Journal of Stroke, 00(0)




International Journal of Stroke 00(0)

(Grading of Recommendations Assessment, Development
and Evaluation (GRADE))?! to rate evidence quality. The
South African guidelines® were contextualized from
prior (now out-dated) versions from Australia,’> the
United Kingdom/Ireland,'® Canada,'® and the United
States'® guidelines, so they were not used in further delib-
erations. Strong recommendations (using the GRADE
framework,?"*? based on certainty/quality of evidence,
situation, and risk of harm vs benefit) from Australia/New
Zealand"® were included in the final set if also found in
one or more additional guidelines. Details of the certainty
of evidence for each recommendation are presented in
Supplemental Appendix 2.

Consultation 2: An international multidisciplinary
workgroup from the WSO Future Leaders Program
(Cohort 3) CAREMAP Project team (50% of representa-
tives from middle-income countries)®* mapped rehabili-
tation recommendations from three systematic reviews
and syntheses of global guidelines®»'%?* against the
Australia/New  Zealand  guidelines’> (as  with
Consultation 1, selected as they are living). When
strong  recommendations’!  from  Australia/New
Zealand" were included in one or more syntheses,*!%2*
they were included in the final set.

Consultation 3: Individuals involved in developing or
pilot-testing the ISRRA Centers of Clinical Excellence
criteria'® reviewed these criteria for application in the
WSO Rehabilitation Certification program. Methods
used to define the criteria are described elsewhere.'?
Service-level criteria that were not already covered by
recommendations from the WSO guideline review'® or
the Australia/New Zealand guidelines'® were nominated
for inclusion and re-worded to align with other recom-
mendations while maintaining consistency of meaning.

Suggested recommendations from all consultation groups
were tabled alongside those from the WSO Rehabilitation
Implementation Committee, and two or three representa-
tives from each group (including representatives from
upper-and-lower-middle-income countries and HICs) com-
pared, discussed, and refined the nominated recommenda-
tions in a series of online meetings. Duplicated
recommendations among the three consultation groups
were removed. To avoid overlap, criteria that are addressed
in the acute certification program and are expected to car-
ryover to the rehabilitation program were also removed.
To ensure that the final list of recommendations was
comprehensive, represented the existing evidence, and was
fit-for-purpose for the WSO Rehabilitation Certification
program, a decision-making framework (Figure 1) was
agreed upon wherein all strong recommendations from two
or more guidelines were included. Additional recommen-
dations were included when certainty of evidence under-
pinning the recommendation was high (as per Australia/

New Zealand Guideline GRADE scores) or a benefit (or
risk) associated with receiving or not receiving the practice
outlined in the recommendation was identified and was
anticipated by committee members to be relevant to a high
proportion of stroke survivors (e.g. management of swal-
low, mood screening, details presented in Supplemental
Appendix 2). Decisions regarding inclusion of recommen-
dations addressing harmful interventions (marked as prac-
tices to avoid) were based on the frequency of, and
anticipated risk associated with receiving the potentially
harmful practice.?? In addition, the criteria from ISRRA
Centers of Clinical Excellence!® were included to provide
aspirational targets and enable recognition of clinical excel-
lence but were initially anticipated to be applicable to well-
resourced settings.

The suggested recommendations for inclusion were pre-
sented to the WSO Rehabilitation Implementation
Committee in June 2025, and endorsed for use in pilot-test-
ing, with some minor word changes to improve clarity,
while maintaining alignment with the evidence base from
which the recommendation was sourced. The leads of each
Workgroup were invited to join the WSO Rehabilitation
Implementation Committee to continue to provide input.
When iterations were approved by the Committee, the lat-
est version of the recommendations was pilot-tested. Three
iterations of the criteria from June 2025 involved changes
to the wording of recommendations for clarity, changes in
the structure and organization of recommendations to facil-
itate ease of audit, and removal of recommendations dupli-
cated in the acute certification program.

Setting

The Rehabilitation Certification program is intended to
apply to both inpatient and outpatient rehabilitation set-
tings. It is designed to work seamlessly with the acute cer-
tification program and with no overlap. In this way, both
certification programs can be used at sites which provide
both acute and rehabilitation services. All criteria apply to
sites with both inpatient and outpatient rehabilitation ser-
vices. For sites with inpatient or outpatient services only,
criteria that do not apply may be scored as “Not Applicable.”
A single rehabilitation certification program that does not
delineate between inpatient and outpatient services was
deliberately developed in consideration of the wide varia-
tion in health systems and structures globally.

Pilot program

A convenience sample of 15 rehabilitation centers from six
upper- and lower-middle-income countries (Brazil, Colombia,
Egypt, India, Malaysia, and Vietnam, Supplemental Appendix
3) participated in pilot-testing the criteria for feasibility
between November 2024 and September 2025. Prior to each
visit, participating centers were made aware of the process to
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enable preparation of the documentation required for the
evaluation. The first nine pilots were conducted using an
early version of the criteria (Supplemental Appendix 4), and
the final six were conducted using the final criteria (pending
minor wording changes for clarity and prior to assignment of
mandatory vs recommended). Separate assessments were
used for inpatient and outpatient services in the early pilots
(Supplemental Appendix 4), before the committee reached
consensus post-pilots that a single assessment program was
most appropriate to reflect global variability in services.

Site visits were conducted by one or two assessors from
the WSO Rehabilitation Committee, not affiliated with the
site/s they assessed. Time spent at each center varied, with
feedback from assessors guiding future site visits within the
pilot to occur over 1-2 days to allow time to accomplish the
following:

e Meeting to brief assessors about the center and its
services;

e Documentation audits of five completed cases
(selected by the site) showcasing management of
people with a range of post-stroke impairments from
admission to discharge;

o Interview with staff members from each profes-
sional discipline involved in stroke rehabilitation at
the site, ensuring a range of seniority levels; and

e Observation of routine clinical activities (e.g. case
discussions, ward rounds, therapy activity).

The assessor(s) evaluated and recorded evidence of the
WSO rehabilitation recommendations having been fully
met, partially met, or not met. For certification purposes,
whether a recommendation is met is binary (fully met or
not met); however, the “partially met” score was designed
to provide feedback to support sites in their future imple-
mentation efforts. Sites were provided with written and ver-
bal feedback on performance against each criterion with
recommendations for improvement after completion of the
assessment.

Finalizing the recommendations

On completion of the evidence review and pilot-testing,
recommendations were finalized through consensus discus-
sions at the Rehabilitation Implementation Committee
meeting on 22 January, 2026. The GRADE ratings and
source of evidence for each recommendation were reviewed
(GRADE ratings were not reassessed), as were factors
relating to their implementation in different settings. Using
this information, criteria were deemed mandatory or rec-
ommended for the three levels of certification (minimal,
essential, and advanced). When a potential conflict of inter-
est was identified (e.g. involved in ISRRA criteria develop-
ment), an online poll was conducted, with potentially
conflicted members abstaining.

Mandatory and recommended criteria

In line with the acute program,” mandatory criteria were
identified which were limited to:

e Strong patient-level recommendations®' supported
by high-certainty evidence;

e Staffing levels considered necessary by the
Implementation Committee to deliver the defined
level of service;

e Documentation considered necessary by the
Implementation Committee to enable audit for certi-
fication; and

e Four recommendations sourced from the ISRRA
Centers of Clinical Excellence (mandatory for
advanced centers).

The remaining criteria were set as Recommended (Minimal
and Essential services: 75% must be met at first certification;
Advanced services: 85% must be met at first certification).”

Requirements for each level of certification

In line with the approach developed for the acute certifica-
tion program,’ three levels of certification were set:

e Minimal services are newly developing services.
Recommendations are designed to guide priorities
for establishing a stroke rehabilitation service in a
resource-limited setting.

e [Essential services have access to a full multidiscipli-
nary team and consistently deliver evidence-based
rehabilitation.

e Advanced services provide highly specialized evi-
dence-based rehabilitation and contribute to research
and mentoring activities that have the potential to
advance stroke rehabilitation knowledge beyond
their service.

Decisions regarding the inclusion of recommendations for
each level of certification (Minimal, Essential, and
Advanced) were made collaboratively with the committee,
based on the feasibility of implementation in different set-
tings, informed by pilot-testing, and input from committee
members from upper- and lower-middle-income countries.
Accordingly, advanced services are expected to meet more
recommendations than essential and minimal services.
Scoring criteria are outlined in Supplemental Appendix 5.

Implementation manual

Building on the format used in the 2014° guidelines, an
Implementation manual, outlining “who” (who delivers
and who receives the recommended practice), “what”
(detailed definition of the recommended practice), and
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“how” (detailed guide outlining how the recommended
practice should be implemented) was developed for each
recommendation (Supplemental Appendix 5). The guide is
intended to be used by participating sites to inform imple-
mentation and by assessors to promote consistency when
evaluating participating sites.

Results

A total of 55 recommendations are included for use in the
WSO Stroke Rehabilitation Certification Program. Nine
recommendations address service-level performance, and
46 address patient-level factors (Table 1). One criterion
(recommendation for swallow screen) was removed, as it is
addressed in the acute certification program; however, rec-
ommendations about the management of swallow impair-
ment were retained. The strength of recommendations and
certainty of evidence underpinning each recommendation
are presented in Supplemental Appendix 2.

Discussion

This work extends the reach of the WSO certification pro-
gram from the acute sector, aiming to enhance global access
to high-quality rehabilitation after stroke. Deliberate efforts
were made to ensure the recommendations and perfor-
mance metrics were internationally relevant, by including
representatives from a range of global regions, from upper-
and lower-middle-income countries and HICs, and from
different professional disciplines. Piloting the program at
15 sites in six upper- and lower-middle-income countries
(three continents) by eight assessors from five countries
allowed the team to check whether the recommendations,
metrics, and assessment processes could be applied cross-
culturally. Pilot-testing facilitated refinement of some
recommendations.

The implementation manual was developed to both sup-
port consistent evaluation practices by assessors and sup-
port rehabilitation centers to deliver evidence-based
rehabilitation. By deliberately presenting who should
deliver and who should receive each recommended prac-
tice, and how implementation of the practice can be
achieved, we have sought to pro-actively address a lack of
clarity, a commonly reported implementation barrier.?
Furthermore, the systematic approach to appraising sources
of evidence for initial consideration, and transparent report-
ing of the methods to select and refine the included recom-
mendations, is intended to enhance credibility in the
evidence underpinning the recommendations, another com-
mon implementation barrier.?®

The implementation manual (freely available,
Supplemental Appendix 6) is both a source of pragmatic
and usable information regarding evidence-based reha-
bilitation and an audit tool. Centers can use the manual to

deliver two of the most widely used implementation
strategies in healthcare?® (i.e. education and audit with
feedback) to continually improve their delivery of evi-
dence-based rehabilitation, regardless of whether they
choose to take part in the WSO certification program.
The WSO Rehabilitation Certification Program will be
launched in 2026.

The certification program has been designed to recog-
nize and address the global discrepancy in access to reha-
bilitation and resource availability. This work contributes
to the promotion of equity, addressing the distribution bias
of publication and funding for research in HICs, where the
majority of high-quality guidelines are developed.>"> In
the absence of quality guidelines specific to each geo-
graphical area,’ this process begins to address this inequity
and is anticipated to guide practice, funding, and policy
internationally.

Limitations of the recommendations and the process
by which they were compiled must be acknowledged.
Certainty of evidence for stroke rehabilitation practices
trails that of acute interventions.® Accordingly, only one
included patient-level recommendation is supported by
high-certainty evidence (tailored repetitive practice of
walking; the only mandatory patient-level criterion in
the program). While multiple sources of evidence were
considered, views and preferences of stroke survivors
were not sought outside of the work conducted by
ISRRA, and representatives with lived experience of
stroke were not members of any workgroups. Similar to
prior work,! recommendations that are important to
stroke survivors may not have been included. While
deliberate efforts were made to ensure the recommenda-
tions were applicable in low-resource settings, low-
income countries* were not represented in the committee,
any consultation group, or any site in which pilots were
conducted. This work has been demonstrated to be appli-
cable in lower- and upper-middle-income countries, but
future work should include consultation with, and pilot-
testing in, low-income countries.

Considering the recognition of rehabilitation as a pri-
ority, it is anticipated that evidence to guide stroke reha-
bilitation delivery will evolve. In particular, a paucity of
high-certainty evidence pertaining to the management of
fatigue, mood, continence, and cognitive/perceptual and
visual impairment limited the ability to make recommen-
dations to guide their practice. Stroke rehabilitation
researchers and research funders are called to action, to
work to fill these evidence gaps. The WSO guidelines
certification program will require regular updates as new
evidence emerges. Future iterations of the included rec-
ommendations and performance metrics will include the
perspective of people with lived experience of stroke
and their caregivers and input from representatives from
low-income countries.
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