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Abstract

Background: Indigenous Peoples have been reported to experience higher rates of stroke, poorer access to high-qual-
ity acute and rehabilitation stroke services, and worse post-stroke outcomes compared to dominant cultures residing 
in the same countries. The aim of this statement is to summarize available evidence on access barriers contributing to 
these inequities, effective solutions that have been deployed and tested, and present key recommendations to advance 
the field.

Methods: We conducted a scoping review searching Medline, Embase, CINHAL, PubMed, Scopus, and Informit Indig-
enous Collection using the broad search terms “stroke” and “Indigenous” without date restriction until 1 August 2024. 
We screened 673 unique titles, 96 abstracts, and 80 full-text papers of which we retained 41. We added 10 additional 
key references known to authors. Articles were analyzed to identify key cross-cutting themes.

Results: We identified five key themes: (1) Historical context, colonization and racism; (2) wholistic strength-based 
approaches to health, well-being, and recovery; (3) communication, health literacy, and cultural safety; (4) Indigenous 
knowledge systems, research principles, and community-led action; (5) achieving local acceptance versus wide generaliz-
ability.

Recommendations: Key priority areas, detailed in the form of 11 specific recommendations and based on six core 
values, include improving stroke service responsiveness, Indigenous Peoples empowerment, and Indigenous research 
support to better meet the needs of Indigenous Populations globally. The statement has been reviewed and approved 
by the WSO Executive Committee.
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Leading Opinion

Purpose

The purpose of this scientific statement is to provide guid-
ance to the scientific and clinical stroke community on how 
to approach the care for individuals with stroke who self-
identify as Indigenous or belong to Indigenous communi-
ties, to support strategies to eliminate current inequities 
both at individual and system levels, and guide research 
approaches.

Background

Stroke is one of the leading causes of death and adult disa-
bility globally.1 Indigenous Peoples have been reported to 
experience increased stroke risk factors and disparities in 
stroke incidence, with stroke often occurring at a younger 
age.2–5 A few Indigenous populations have been reported to 
experience overall excellent health-status and similar or 
even lower stroke incidence compared with the dominant 
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culture; however, these benefits appear linked to their abil-
ity to retain traditional practices and life-styles, benefits 
that are increasingly at risk of being lost and replaced by 
accumulated stress related to loss of land, culture, and ina-
bility to maintain traditional practices.6–8 Regardless of 
incidence and risk factors, Indigenous Peoples experience 
reduced access to high-quality acute and rehabilitation 
stroke care9–16 and poorer post-stroke outcomes including 
higher mortality.2,4,11,12,17,18

Methodological complexities

Conducting a “scientific” review on the topic of stroke care 
in Indigenous Populations is not straight forward due to 
incongruence around definitions, data collection, and 
methodologies.

Defining “Indigenous”

The word Indigenous has origins in Latin indigena, mean-
ing “native” or “sprung from the land” and the World 
Health Organization defines “Indigenous Peoples [as 
being] custodians and practitioners of unique cultures and 
ways of relating to people and the environment. They pos-
sess social, cultural, economic, and political characteristics 
that are distinct from those of the dominant societies in 
which they live.”19 As a grouping, “Indigenous People” 
have been recognized by the United Nations. The United 
Nations Declaration on the Rights of Indigenous Peoples 
(UNDRIP) was passed as a non-binding resolution by the 
UN in 2007 and consists of 24 pre-ambular provisions and 
46 articles that set out the minimum standards for the sur-
vival, dignity, and well-being of Indigenous Peoples 
throughout the world, including rights related to govern-
ance, health, community, culture, language, lands, territo-
ries and resources, and education (see Table 1 for key 
highlights).

However, it should be noted that, the term “Indigenous” 
is problematic as it suggests a single cohesive group of 
Indigenous populations yet the estimated 476 million 
Indigenous Peoples living across more than 90 countries 
worldwide are incredibly diverse even within a single 
country.20 In addition, not all Peoples who meet the WHO 
definition and UNDRIP inclusion refer to themselves by 
that term. Other “umbrella” terminology is  
used such as “First Nations,” “Natives,” “Adavasi,” and 
“Aboriginal” to name just a few. To complicate things fur-
ther, many Indigenous Peoples refer to themselves by 
names in their own language not consistently matching the 
names given to them by others. Which terms are used, and 
which are preferred, may also change over time with nega-
tive connotations associated with some more than others. 
From a global perspective, “Indigenous” has emerged as 
the currently preferred single umbrella term, when refer-
ring to these communities collectively and some important 
commonalities do exist. For the purposes of this article, we 
considered publications that were identified using the 
search terms “Indigenous” and “stroke” (see below for 
more detail on search strategy) excluding only those where 
“Indigenous” clearly referred to the dominant culture as in 
“indigenous Africans” in comparison to “African 
Americans.”

Impact of discrimination on data validity

In addition to the definition challenge, accurate population 
and disease estimates are complicated by the fact that many 
groups meeting the above criteria prefer not to use the term 
“Indigenous” due to factors including historical discrimina-
tion and marginalization.21 This is the case, for example, for 
many Ryukyuans (primarily in present-day Okinawa, Japan). 
Although they are recognized as Indigenous by the United 
Nations and other organizations such as the International 
Work Group for Indigenous Affairs and the Minority Rights 
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Group, most do not self-identify as Indigenous, with impli-
cations for health research.22 Similarly, governments may 
not recognize the existence of Indigenous populations.23 
Many do not collect self-identification of Indigenous status 
in census or in public records as this is regarded as sensitive 
information.24 Others continue to prioritize assimilation.23 
However, most Indigenous groups increasingly advocate for 
their recognition as Indigenous and demand ethnic disaggre-
gated health data capture to help identify and address ongo-
ing health and social disparities.23,24 There is also increasing 
emphasis on, and advocacy of, Indigenous data-sovereignty 
relating to increased involvement regarding how data about 
Indigenous people are designed, collected, overseen, stored, 
and used.25

Differences in research methodologies

Finally, given cultural differences, “scientific research” in 
the Indigenous space can look very different than “domi-
nant” or non-Indigenous research, and some initiatives will 
never result in journal publication due to parallel Indigenous 
knowledge systems often preferring other forms of dissem-
ination such as verbal presentations to local commu-
nites.26,27 While the dominant mainstream scientific method 
focuses on the health of individuals and operates from a 
predominantly biomedical model of health, many 
Indigenous populations operate from a collectivist model, 
focussing on a wholistic community-specific approach that 
supports not only individual physical health, but also the 
mental and spiritual well-being that contribute to and also 
rely on the overall well-being of the extended family and 
community.28 This Indigenous well-being model is less 
suited to being assessed by Western positivist methodolo-
gies such as randomized controlled trials or even large scale 
observational studies. As a result, the available literature on 
“Indigenous stroke” is generally dominated by 

non-Indigenous researchers using dominant scientific 
approaches “doing research on Indigenous Peoples.” This 
carries a significant risk of disempowerment and perpetuat-
ing historical injustices. Alternatively, the literature may 
take the form of more Indigenous congruent ethnographic, 
narrative and/or qualitative methodologies that are prefer-
ably community driven and focus on “by and for Indigenous 
Peoples” that may be dismissed by the dominant culture as 
“inferior” or even entirely “unscientific.” This tension is 
profound and should be a primary focus for reconciliation.

Approach and writing panel

With these considerations in mind, we aimed to interweave 
various knowledge systems to offer a collective way for-
ward, acknowledging the goodwill of members of the dom-
inant culture to support the health of Indigenous Peoples in 
their pursuit of well-being. However, it is also important 
that non-Indigenous audiences approach this topic with cul-
tural humility and a genuine willingness to engage with 
Indigenous perspectives.

To support our effort, we have formed an international 
panel of researchers with expertise in the fields of stroke 
care, implementation science, health equity, and Indigenous 
health. Our panel included senior stroke clinicians, stroke 
researchers, and individuals with extensive experience in 
collaborating with Indigenous communities to improve 
Indigenous stroke care delivery and conduct stroke research. 
Importantly, more than 50% of the panel self-identifies as 
Indigenous and belonging to Indigenous communities with 
extensive research experience in the Indigenous health 
space. We deliberately prioritized Indigenous researchers 
with expertise in Indigenous stroke and wider relevant 
health research as we saw the Indigenous voice and exper-
tise as most critical for this work. Prioritizing the involve-
ment of Indigenous voices provides essential perspectives 

Table 1.  A summary of a sample of articles from the UN Declaration on the Rights of Indigenous Peoples (UNDRIP) with direct 
relevance to healthcare.

Articles 3, 4, and 5 Emphasize the right to self-determination in political, social and cultural affairs, including health.

Article 18 Recognizes the right of Indigenous Peoples to participate in decision-making in situations that will affect 
them and to allow Indigenous Peoples to maintain their decision-making methods.

Article 21 Sets out the right of Indigenous Peoples to improvement of their economic and social conditions 
including education, housing and health.

Article22 Pays particular attention to the rights of special needs of those most vulnerable in the community, 
including Indigenous elderly, women, children and disabled.

Article 23 Sets out the right of Indigenous Peoples to development, including their right to be actively involved 
and administer programs that affect them.

Article 24 Recognizes the right of Indigenous Peoples to traditional medicine and the maintenance of their 
traditional practices including conservation of relevant resources. This right also includes the right to 
access health services for Indigenous Peoples.
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and represents an important step toward decolonizing cur-
rent Indigenous research efforts. Many of our Indigenous 
researchers also hold important governance roles within 
their community, one is a stroke survivor, and another an 
Indigenous Elder. These diverse perspectives add further 
depth to the expertise of the panel and strengthen the com-
munity voice.

To ensure our work meets Indigenous cultural publica-
tion standards, we adhered to the “Consolidated criteria  
for strengthening reporting of health research involving 
Indigenous Peoples” (CONSIDER) framework (see 
Supplement).29

Scope of evidence reviewed

Most of the available literature focusses on the epidemiol-
ogy of stroke in Indigenous populations describing inci-
dence and risk factors from a dominant scientific paradigm. 
Instead of reiterating recently published reviews on this 
topic2,17,30 and restating the problem, this statement explores 
underlying causes, identified solutions, and proposes a way 
forward. Due to the nature of this topic and the associated 
methodological challenges, the panel agreed that a system-
atic review employing standard evidence grading was not 
the appropriate methodology. Instead, we conducted a sys-
tematic literature search to underpin a narrative report.

Given the challenges around defining “Indigenous,” the 
panel discussed appropriate search terms. The initial pro-
posal was to include various potential synonyms for the 
term “Indigenous” such as “First Nations,” ‘Aboriginal, 
“Natives,” and so on. However, it became clear that this 
would prioritize Western colonized populations that prefer-
entially use these terms over groups that prefer using region 
specific or locally unique terms such as the South Asian 
“Adavsi,” and Japanese “Ainu.” When we considered add-
ing these search terms, we realized many more would need 
to be added to achieve completeness. We considered adopt-
ing a recently compiled exhaustive list of Indigenous 
Peoples in high-income countries.17 However, this would 
have missed Indigenous Peoples in low- and middle-
income countries, some of which were not even included 
under UNDRIP, and realized that “completeness” was not, 
in fact, achievable. In addition, capturing all historical 
research involving Indigenous People would have required 
including terminology that was never approved by 
Indigenous People and is now viewed as inappropriately 
disempowering or even racist, and the panel preferred not 
to perpetuate the use of such historic terms. Reassuringly, 
trialing a few broader searchers, beyond the term 
“Indigenous,” for example, including “Adavasi,” or “First 
Nations,” did not, in fact, substantially change the number 
of identified relevant papers.

Therefore, after much deliberation, the panel agreed to 
limit the systematic search to the terms “Stroke” and 
“Indigenous” as the globally most accepted collective term 

for these diverse populations at this time in history, and 
supplement with relevant papers from other sources based 
on the panel’s expert opinion. We feel that this achieved the 
best balance between two conflicting scientific and cultural 
paradigms, and optimally achieves our goal to “interweave” 
approaches while also achieving reasonable data saturation. 
To further optimize the search, we expanded it to five data-
bases including the Informit Indigenous Collection.

On 1 August 2024, we searched Medline, Embase, 
CINHAL, PubMed, Scopus, and Informit Indigenous 
Collection using the broad search terms “stroke” and 
“Indigenous.” We screened 673 unique titles, 96 abstracts, 
and 80 full-text papers of which we retained 41. We 
focussed on primary research although retained some key 
review articles to inform the discussion. We included 
papers of all types of methodology and highlighted publica-
tions that demonstrated cultural consideration in line with 
the CONSIDER framework as part of their methodology. 
We added additional key references known to authors 
(n = 10).

We collated articles into tabular format grouping to 
allow the reader easy reference by article topic. However, 
to interweave non-Indigenous and Indigenous methodolo-
gies, we present the narrative aspect of this report accord-
ing to cross-cutting themes that we identified throughout 
the reviewed papers, regardless of topic type, aiming for a 
more wholistic thematic presentation. Within each cross-
cutting theme we highlight specific access barriers, 
Indigenous principles and values, and present case studies 
of implemented solutions. We conclude with a set of 
recommendations.

Results of the literature search

Of the 41 full-text articles and policy papers included in this 
report, the majority came from Australia (n = 17), followed 
by Aotearoa New Zealand (n = 10), and much fewer from 
USA (n = 4), Japan (n = 4), Canada (n = 3), and South Asia 
(n = 3). We found single articles from Brazil, South Africa, 
Taiwan, Korea, Norway, and Southeast Asia, and included 
three multi-national reviews. Most of the evidence and 
resultant recommendations are based on experiences from 
high-income, English-speaking countries with a colonial 
past. However, there is clear evidence from the broader lit-
erature that there are also very similar challenges faced by 
Indigenous Peoples in other parts of the world including 
many parts of Asia, South America, and Africa and we have 
included some of these examples where feasible.15,23,24,31–33

Tables 2–5 summarize publications grouped by stroke 
care “Access,” “Barriers,” and “Solutions.” However, the 
below narrative summary is structured according to five 
cross-cutting themes that emerged from most if not all arti-
cles regardless of table category. These themes are 
“Historical context, colonisation and racism,” “Wholistic 
strength-based approaches to health, well-being, and 
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Table 2.  Articles on stroke care access.

Author, year Study type/setting Relevant findings

Kilkenny et al., 201213 Cohort study, Australia Indigenous Australian patients with stroke received a 
reduced quality of care in hospitals and experienced 
worse outcomes than non-Indigenous patients.

Tiedeman et al., 201814 Cohort study, Australia Investigations and post-discharge care of indigenous 
ischemic stroke patients is inferior to non-indigenous 
patients.

Dos Santos et al., 202034 Cohort study, Australia Indigenous Australian patients with stroke experience 
delayed presentation attributed to under recognition 
of stroke symptoms when admissions to stroke units 
care were compared with non-Indigenous patients.

Cochrane et al., 202235 Cross-sectional, Australia Indigenous Australian patients with stroke were 
assessed to be more commonly using informal rather 
than formal standard communication rehabilitation 
tools presumably because standard tools are not 
culturally appropriate.

Thompson et al., 202212 Cohort study, Aotearoa, New Zealand Non-Europeans, especially, Indigenous Māori, had 
poorer access to key stroke interventions and 
experienced poorer post-stroke outcomes.

Denison et al., 202311 Cohort study, Aotearoa New Zealand Found ethnic disparities in care and outcomes 
following stroke, independent of traditional risk 
factors including socioeconomic disadvantage. Findings 
most prominent among Māori.

Samuels et al., 202036 Cohort study, Aotearoa New Zealand There was equal access to acute stroke reperfusion 
therapies and those receiving treatment achieved 
similar outcomes comparing different ethnic groups, 
including Indigenous Māori, in Northern New Zealand.

Fujiwara et al., 20189 Cross-sectional, Japan Found regional disparities in access to stroke hospitals 
in Hokkaido, the home of Indigenous Ainu population 
of Japan.

Souto et al., 202115 Cross-sectional, Brazil Self-declared black, Asian, indigenous and other 
individuals have worse access to post-stroke 
rehabilitation when compared to self-declared white 
people.

Yu et al., 202116 Cross-sectional, USA Disparities in access to stroke centers were greater in 
nonurban areas than urban areas with greater census 
representation of elderly, American Indian, uninsured, 
and low-medium income populations.

recovery,” “Communication, health literacy, and cultural 
safety,” “Indigenous knowledge systems, research princi-
ples, and community-led action,” and “Achieving local 
acceptance versus striving for wide generalisability.” The 
reader should not attempt to marry up the table headings to 
cross-cutting themes. Data are presented deliberately in 
two formats to interweave dominant scientific and 
Indigenous approaches, with an emphasis on an Indigenous 
wholistic approach presented in the narrative portion of this 
statement (Figure 1). Table 5 summarizes key review arti-
cles and policy papers.

Key cross-cutting themes

Historical context, colonization, and racism
Our own history influences our approaches to health. 
Western stroke clinicians and scientists typically focus on 
biomedical aspects of health to explain stroke risk and out-
comes. However, there is little evidence to indicate that 
Indigenous Peoples worldwide share specific biological 
attributes that explain the common patterns of increased 
stroke risk factors,2–5 stroke incidence, stroke care access 
barriers,9–16 and poor post-stroke outcomes.2,4,11,12,17,18 
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Table 3.  Articles describing barriers and exploring principles and values when caring for Indigenous People.

Author, year Study type/setting Study population Relevant findings

Kelly et al., 
202237

Qualitative, interviews/
focus groups, Australia

N = 6 patients
N = 78 rehab 
providers

Aboriginal people report making positive lifestyle 
changes but report significant unmet rehabilitation 
needs highlighting the need to advocate for improved 
communication and more flexible rehabilitation 
delivery.

Armstrong 
et al., 201938

Qualitative, interviews 
Australia

N = 32 patients
n = 18 family/carers

Need for improved communication focussing on 
cultural safety, identity, language, and social/health 
context, involving family and care closer to ancestral 
country to promote recovery.

Cochrane et al., 
202339

Qualitative interviews, 
Australia*

N = 7 Indigenous 
Health Liaison 
Officers

Identified need for strong connections with both family 
and country and health professionals to promote 
recovery as well as consideration of spirit and emotions 
to support a culturally safe care environment for 
people with acquired communication disorders.

Quigley et al., 
201940

Qual/quant surveys, 
Australia

N = 24 patients
N = 10 carers
N = 70 providers/
NGO

Identified the need for inclusive, coordinated and 
culturally responsive approach to Aboriginal and Torres 
Strait Islander stroke care that values the client, their 
family, and community. Developing the Aboriginal 
and Torres Strait Islander health workforce was 
emphasized, as well as the need for follow-up closer to 
home. Importance of appropriate communication and 
culturally secure care was stressed.

Eustace et al., 
202341

Kaupapa Māori research, 
qualitative interviews, 
Aotearoa New Zealand*

N = 4 Patients
N = 2 Family
N = 5 Speech 
pathologists

Six themes: (1) tautoko (support);  
(2) Kaupapa Māori (Māori approach); whanaungatanga 
(relationships); tino rangatiratanga (autonomy);  
(5) taiao (environment), and (6) kōnekeneke (change). 
They concluded the need to prioritize strong 
collaborative relationships, offer more autonomy to 
Māori communities, support Māori SLT** development, 
increase public awareness of challenges, and encourage 
change in the wider healthcare system. They drew 
parallels to Australian studies.

Hersh et al., 
201542

Quantitative/Qualitative 
survey, Australia

N = 112 Speech and 
language pathologists

Reported insufficient knowledge about Indigenous 
culture, lack of support and lower level of confidence 
working with Indigenous clients. A desire for more 
flexible services, good access to interpreters and 
culturally appropriate assessments and treatments 
delivered in a culturally appropriate setting.

Legg and Penn, 
201343

Ethnographic/interviews, 
South Africa

N = 15 nurses Emphasized the importance of cultural background 
and social context on the experience of aphasia and an 
awareness of cultural differences can aid in promoting 
recovery. Concepts beyond the biomedical aspects 
such as spirituality and perceived causality in the 
specific cultural context can shed light on how people 
understand their condition, make meaning of language 
loss, the strategies that people employ in order to seek 
help, and the responses of families and communities to 
people living with communicative disability

Liao et al., 
202344

Qualitative interviews, 3 
locations, Taiwan

N = 24 dyads A sense of place was found to contribute to identity 
and use of own language and strong kinship ties with 
care provided within Indigenous people’s own native 
community facilitated post-stroke recovery.

*Indicates publications that reported cultural consideration in line with the CONSIDER framework as part of their methodology; **SLT = speech and 
language therapist.
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Table 4.  Articles exploring solutions, including specific interventions, to optimize Indigenous Stroke Care.

Author, year Study type/setting Intervention Relevant findings

Peake et al., 
202145

Participatory 
action research 
(PAR), topic 
yarning 
framework,* 
Australia

Culturally 
appropriate 
health research 
resources

The PAR using the Research Topic Yarning (RTY) framework 
developed culturally relevant health resources. This approach 
ensured the community’s voice was central, fostering 
confidence and empowerment in driving the process in 
collaboration with healthcare professionals. The project 
emphasized community control and partnership with 
mainstream health services, illustrating the importance of 
family and community in health interventions.

Armstrong et al., 
201746

Qualitative focus 
groups and 
interviews (with 
health providers), 
Australia

To develop 
an acquired 
communication 
screening tool, 
n = 4 FG, n = 4 
interviews

Following a literature review, clinicians with experience working 
with aboriginal people were consulted. Findings stressed the 
need to include family views, use a conversational ‘yarning’ 
based approach, reduce direct questions, use culturally 
appropriate images including familiar yet not stigmatizing 
imagery (i.e. not kangaroo), acknowledge time constraints.

Armstrong et al., 
201947

Validation pilot, 
Australia

Acquired 
communication 
referral screening 
tool, n = 38

Tool looks promising in ability to offer culturally secure 
screening for Aboriginal people to identify need for specialist 
referral. Challenges included participant recruitment, 
scheduling appointments across vast distances, availability of 
Aboriginal research assistants.

Armstrong 
and colleagues, 
202448–52

Stepped-wedged 
randomized 
controlled trial, 
Australia

Aboriginal-led 
model of care 
stroke and 
traumatic brain-
injury n = 312 (per 
protocol)

The Healing Right Way project, inspired by recommendations 
from “Missing Voices,” introduced the role of Aboriginal Brain 
Injury Coordinator to support Aboriginal adults with brain 
injury and their families for 6 months post-injury. ABICs liaise 
with health services, advocate, provide support, and educate 
about brain injury and available services. In addition, cultural 
security workshops aimed at improving interactions within 
rehabilitation services were conducted for clinical staff. The 
final results have not been published although were presented 
at the ANZSO conference in 2023 and were reported as 
equivocal on the primary and most secondary outcomes 
although showed improvements in achievement of minimum 
processes of care (MPC) for the intervention group of patients. 
Surveys with patients at 26 weeks post-injury found that those 
in the intervention group were more satisfied with hospital 
services than those in the control group. Multiple associated 
publications have appeared to date including a process 
evaluation referenced here.

Armstrong et al., 
202352

Summary 
of multiple 
studies (mostly 
qualitative), 
Australia

Use of Aboriginal 
yarning to 
facilitate speech 
recovery.

The Wangi (Talking) and Yarning Together projects, 
employed a speech-language pathologist and an Aboriginal 
co-worker to work with Aboriginal individuals with acquired 
communication disorders in a yarning framework within 
their home environment. Yarning, a dialogic process rooted 
in deep cultural significance, facilitates reciprocal and mutual 
interaction, promoting a clinical yarning framework where non-
Aboriginal clinicians engage Aboriginal clients in a culturally 
relevant manner.

Brewer et al., 
202053

Qualitative 
longitudinal pilot, 
Aotearoa New 
Zealand

Online course 
for speech 
and language 
therapists caring 
for Māori; n = 11

Impact on participants included a better understanding of 
inequities and racism, the need to self-reflect and change 
practice, sharing learnings with others, and improving 
relationships and communication with Māori clients (and 
families), the need for learning Māori language and practices, 
and engaging more with Māori colleagues. A need to ensure 
continued application by sharing with others and taking 
responsibility.

(Continued)
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Author, year Study type/setting Intervention Relevant findings

Møller et al., 
202354

Culturally 
informed 
community 
PAR; surveys 
and interviews, 
Canada* †

Community 
rehabilitation 
worker program; 
n = 51 survey; 
n = 47 focus 
group; mix of 
elders/workers/
learners

Themes informing the curriculum: importance of culture, 
tradition, spirituality, and religion, mastery of native language, 
community re-engagement and re-integration post event, 
mental health support specific for First Nations Elders, local/
regional transportation assistance, options for Elders to gather 
in the community.

Morii et al., 201955 Economic 
modeling study, 
Japan

Develop a drive 
and retrieve 
model of care

Development of a drive and retrieval system deemed likely to 
enhance regional equity and cost effectiveness of ischaemic 
stroke treatment in Hokkaido within existing resource.

Park et al., 201456 Descriptive, 
Korea

Integrating 
traditional healing 
into acute and 
post-acute stroke 
care

Report positive experiences in their service following 
implementation of a model where in the acute stage, 
neurologists or neurosurgeons take charge, with Korean 
medicine doctors as secondary physicians taking a greater lead 
sub-acutely offering acupuncture, moxibustion, and herbal 
prescriptions.

Hill et at, 201757 A multiyear 
community case 
study in Ontario, 
Canada

Engaged First 
Nations children 
to develop 
culturally attuned 
resources for 
stroke education.

Addressed stroke education needs among First Nations 
children aged 11–13 years. Guided by the Northwestern 
Ontario Regional Stroke Network Aboriginal Advisory 
Committee, the study developed age-appropriate and culturally 
relevant educational products, ensuring methods reflected the 
cultural values of participating communities.

Harwood et al., 
201258

Randomized 
controlled trial, 
Aotearoa New 
Zealand

Inspirational Māori 
video stories plus 
a ‘Take Charge 
Session’ n = 172

While the videos were not associated with improved outcome, 
the single, ‘Take Charge After Stroke intervention,’ was found 
to result in measurable meaningful post-stroke improvements. 
It was subsequently shown to also be effective in a non-Māori/
Pacific population. Take Charge is a talking therapy that puts 
the patient at the center of identifying meaningful recovery 
goals and was initially co-designed incorporating Māori 
and Pacific patient stories and tested in Māori and Pacific 
communities in New Zealand.

Harwood et al., 
201259

Randomized 
controlled trial. 
Aotearoa New 
Zealand

Hua Oranga 
outcome 
instrument 
developed for 
Māori N = 172

The Hua Oranga instrument, developed for Māori people 
with mental illness, uses a wholistic view of Māori health to 
determine improvements in physical, mental, spiritual and 
family domains of health and showed good responsiveness 
and adequate psychometric properties in Māori and Pacific 
people after stroke. Its simplicity, relative brevity, minimal 
cost and adequate psychometric properties should favor 
its use in future studies with both Māori and Pacific people. 
Suggestions are made for refinements to the measure. These 
should be tested in a new population before Hua Oranga is 
recommended for general use in a clinical setting.

Ranta et al.,60 Descriptive, 
Aotearoa New 
Zealand

Predominantly 
Indigenous 
consumer panel to 
advise on national 
level hyper-acute 
stroke service

The New Zealand National Stroke Clot Retrieval Improvement 
Project engaged a more than 50% Māori consumer panel that 
helped co-design several patient resources including consent 
leaflets, a patient video outlining the stroke journey, and 
contributed to service specifications around telestroke services 
to reduce persisting access inequities. This effort included an 
overnight stay on a marae (traditional meeting house) for the 
entire panel (including non-Māori members) to meet on ‘safe 
land’ to help empower Māori voices.

Table 4.  (Continued)
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Author, year Study type/setting Intervention Relevant findings

Oser et al., 201361 Collaborative 
development and 
evaluation with 
before and after 
telephone surveys, 
USA

Culturally specific 
public awareness 
campaigns 
for signs and 
symptoms of 
stroke

The Montana Cardiovascular Health Program, in collaboration 
with tribal health departments, developed and disseminated 
awareness materials via local media and demonstrated the 
effectiveness of culturally tailored health communication.

Murad et al., 
201162†

Regular fields 
surveys, Pakistan†

Cataloging of 
indigenous 
knowledge 
medical plants

The majority of the local inhabitants in the study area depend 
on plants to treat human ailments and this study aimed to 
record the indigenous knowledge and medicinal uses of plants 
before the ethnomedicinal information are lost. The folk 
medicinal uses of 75 plant species were recorded for various 
human ailments. The juice of the flower, Lythraceae, is given 
twice a day in the dose of 8–10 ml for treatment of stroke.

Jagtap et al., 
200663

Regular field 
surveys, India

Cataloging of 
indigenous 
knowledge 
medical plants

Researchers identified 66 medicinal species. Nirguda (Alectra 
parasitica), the plant is crushed and boiled in water which is 
used for bathing, and a cup of fresh plant juice is taken to cure 
stroke; Tarota (Cassia tora), dry fruit powder taken with a cup 
of milk once a day for 3 days to cure stroke; Pingvel (Celastrus 
paniculatus), pickle of flowers is eaten twice a day to cure 
stroke; half a cup of leaf decoction is taken for 10 days to cure 
menstrual disorders; Mu (Madhuca longifolia) Flower, powder 
mixed with oil of Sesamum orientale, and 50 g paste is taken 
daily for 1–2 months to cure stroke; Turshi (Chlorophytum 
borivilianum), dry tuber powder is mixed in ghee prepared from 
cow’s milk along with coconut pulp and 20 g of the mixture 
is taken daily to cure stroke; Tulas (Ocimum tenuiflorum), two 
spoons of fresh leaf juice is taken twice a day to get relief from 
stroke; Choso (Semecarpus anacardium), pickle of flowers is 
eaten with food to cure stroke; Thespesia populnea, a cup of 
bark juice is taken once a day to cure stroke.

Walter et al., 
202164

Descriptive, Rural 
Australia

Air-mobile stroke 
unit to reduce 
geographic 
barriers

This work is in progress. The paper describes the development 
of an air mobile stroke unit service model to reduce 
geographic barriers disproportionately affecting Aboriginal 
Australians.

Wakuta et al., 
202065

Descriptive, Rural 
Japan

Drip and ship 
network to 
reduce access 
barriers for acute 
stroke

This descriptive piece highlights the achievable gains of 
helicopter transfers between remote islands in Japan where 
especially Indigenous Ryukyuans are disadvantaged due to 
geographic distances. Similar models have been explored in 
other geographical dispersed areas across the globe and the 
intervention is not Indigenous specific.

*Indicates publications that demonstrated cultural consideration in line with the CONSIDER framework as part of their methodology.
†Indicates publications covering broader grounds than stroke.

Some of the shared disparities may be attributed to geo-
graphic access challenges, as many Indigenous Peoples 
reside rurally. We found evidence of effectively addressing, 
or planning to address, rural access to stroke care, espe-
cially related to reperfusion access disparities, through 
well-organized hyper-acute stroke networks and novel 
technologies such as air mobile stroke units.9,36,57 
Addressing geographic access barriers to acute and reha-
bilitation services is important and should continue.

However, geographic distance cannot fully explain 
Indigenous stroke disparities. Many studies have effec-
tively controlled for geographic and other biological patient 
factors, concluding that significant aspects of access ineq-
uity could only be explained by historical and resultant 
social factors.11,12,70 Nearly all of the reviewed literature 
from across the globe identified that many, if not all, of the 
stroke-related health inequities experienced by Indigenous 
Peoples today relate to socioeconomic, cultural, and 

Table 4.  (Continued)
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Table 5.  Key Review Articles, Statements, Policies, and Guidelines.

Author, year Type of Publication Relevant findings

New Zealand Stroke 
Foundation, 201066

Chapter in National 
Stroke Guidelines 
on Stroke in Māori, 
Aotearoa New Zealand

Makes several recommendations: Māori participation in decision-making, 
planning, development, and delivery of stroke services; quality audits to 
identify disparities in stroke care by ethnicity; develop Māori specific 
outcomes, Māori specific post-stroke education using stories, culturally 
appropriate services including development of Māori workforce and 
culturally safe non-Māori workforce that considered cultural beliefs, 
practices, and preferences; allowing person with stroke to define 
‘whānau (family)’, goal setting to include family, emotional, physical, 
cultural, and social needs; research programs employing Kaupapa Māori 
research methodologies that provide evidence on access, quality, and 
outcomes for Māori with stroke and develop and evaluate Māori specific 
stroke interventions.

Heart and Stroke 
Foundation of Canada, 
202467

Heart and Stroke 
Foundation Strategy, 
Canada

Principles: Understanding that meaningful partnerships and 
collaborations must be based on mutual respect; Recognizing unique 
circumstances and geographic challenges of Indigenous people in 
Canada; Understanding that activities must be community driven and 
controlled; Recognizing that the social and economic determinants 
of health are at the core; Adhering to the Truth and Reconciliation 
Commission Report by addressing health-related calls to action and 
reconciliation; Ensuring that “nothing about us – without us” is the 
fundamental ethic of our ambitions.

Penn et al., 201868 International Roundtable 
N = 9 stroke SLT 
researchers), Australia, 
South Africa, Aotearoa 
New Zealand, Canada

Core values to underpin decolonization of Speech and Language 
Practice: (1) Trust and relationship building; Trust and relationship 
building; (2) Two-way dialogue between service providers and 
communities; Reflective practice by healthcare practitioners in regard to 
their assumptions and practices; (4) Acknowledgment and recognition 
of (ongoing inequity); (5) Incorporation of cultural understandings 
relating to family, community, and local cultural protocols into routine 
clinical practice; (6) Recognition that indigenous peoples are best placed 
to work with their own communities, hence the imperative to work 
closely with Indigenous colleagues and grow Indigenous speech-language 
pathology workforce.

Balabanski et al., 202417 Systematic review on 
Incidence in Indigenous 
Populations, Very High 
Human Development 
Index Countries*

Indigenous populations experience generally, although not universally, 
higher stroke incidence, highlighting concerns about data accuracy and 
lack of CONSIDER guideline use. Some evidence of slower rate of 
incidence decline, stroke at younger age, male predominance. Proposed 
multi-factorial reasons including social and economic disadvantage 
resulting in poorer health outcomes due to poor living conditions, 
education access, health care access, and changes in food environment, 
exacerbated by stroke occurring at a younger age, cultural and language 
barriers. Recommending capacity and capability building of Indigenous 
workforce and developing culturally safe non-Indigenous workforce and 
services guided by the Indigenous community.

Dos Santos et al., 20212 Narrative review of 
stroke in Indigenous 
Peoples, Worldwide*

Found higher incidence, higher mortality, presentation at a younger 
age, more risk factors, and lower treatment rates. Analogous to the 
general health of all populations, the cause of stroke and its outcomes 
are the result of complex interactions between factors that act at 
societal, service, and individual levels. Colonization, including the 
cultural and material losses associated with it, is a major indirect driver 
of disparities in lifestyle, biological and other risk factors for stroke in 
Indigenous Peoples. In addition, structural racism and the inability to 
access culturally safe education, employment and health care, further 
contribute to stroke health inequities for Indigenous Peoples globally.

(Continued)
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Author, year Type of Publication Relevant findings

Harris et al., 20154 Systematic review of 
stroke in American 
Indians and Alaskan 
natives, USA

Prevalence of stroke is more common, risk factors are higher, presentation 
occurs at younger age, and mortality data in AI** and AN** are significantly 
compromised due to misclassification and low study power. When 
accounting for these methodological issues mortality is the highest among 
ethnic groups in United States. Identified barriers include delayed care, 
rurality, access barriers highlighting historical issues around colonization 
related trauma including geographic displacement and forced assimilation 
resulting in disconnection to from land, culture, and language, highlighting 
the notion of a delayed ‘transition’ to modern lifestyle to explain ‘rise’ 
in CVD is not evidenced based. Recommended improved data accuracy, 
large-scale studies with purposeful oversampling, needs assessments, and 
development of more effective, culturally congruent interventions.

Ranta et al., 202369 Narrative Review of 
stroke in Māori, New 
Zealand*

Provides summary of historical context, current disparities in incidence, 
age, service access, and outcomes, and highlights policy solutions at 
government level that emphasize Indigenous rights, values, priorities, 
and approaches to healthcare, presenting solutions developed in 
partnership with Māori researchers and community aiming to transition 
all such research to being entirely Māori-led.

Blacker et al., 201970 Editorial on Indigenous 
stroke care calling for 
change, Australia

Summarizes barriers including issues related to communication 
breakdown, non-aligned models of health, and institutional racism. 
Recommending cultural security training for health staff, involvement of 
Aboriginal coordinators, improved communication, support materials, 
and interpreter access, improved post-discharge support that includes 
sufficient flexibility to meet Aboriginal community needs, taking into 
account need for proximity to ancestral land and inclusion of wider family.

Sharma et al., 20235 AHA Scientific 
Statement on maternal 
cardiovascular health 
in AI/AN* individuals, 
USA †

Reviews epidemiology AI/AN** pregnant women highlighting 
dipropionate disease burden, gaps in data, recommending integrated 
care delivery models, integrate community voice/traditional knowledge/
cultural safety into care organization, increase funding support, 
improving health education, and consider values, philosophy, and 
historical trauma to build trust and respect, improve communication, 
and tailor care delivery.

Peake et al., 201971 Systematic review 
of n = 22 studies on 
effectiveness of health 
education, Australia †

Identified the need for collaborative relationships, community ownership, 
cultural sensitivity and a lack of evaluation of current resources. Barriers 
to achieving appropriate resources included distance, time, funding, and 
the need for cultural competency in mainstream health.

Minority Rights Group, 
201831

Report on Indigenous 
Ainu, Japan †

Summarizes the impact of colonization, including mistreatment, 
introduction of diseases, land loss, forced assimilation, loss of 
culture and language (which was forbidden), and economic and social 
marginalization affecting the Indigenous Ainu population in Japan.

Norwegian National 
Human Rights 
Institution, 202024

Policy statement, 
Norway †

This Norwegian report is concerned with Indigenous Sami health data, 
outlines the human rights-based approach to indigenous statistics, 
explaining why disaggregated data are essential for the implementation 
of indigenous rights, but also how to safely manage indigenous peoples’ 
data and prevent its misuse.

Thresia et al., 202232 Review of Indigenous 
health, South Asia †

This article is not stroke specific but highlights that despite South 
Asia’s promising social inclusion processes, ongoing social and health 
inequalities leave Indigenous populations excluded and marginalized 
with associated poor health care access, quality of care, and outcomes. 
Unequal power relations, poor policy responses, loss of land and 
culture, and other factors are discussed as adversely impacting Adivasi 
populations. Impacts of colonization and the need to look beyond 
biomedical factors are emphasized.

Table 5.  (Continued)
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Author, year Type of Publication Relevant findings

Asia Indigenous Peoples’ 
Pact et al., 201923

Briefing Paper, ASEAN 
Countries, Southeast 
Asia †

Summarizes challenges faced by Indigenous People in ASEAN countries 
who report often not being recognized by their governments and 
desiring the right to self-determination; rights to land, territories, 
and resources; rights for free, prior, and informed consent; rights to 
development; cultural rights.

Pedersen et al., 201033 Narrative essay, Peru † This article examines some of the long-term health outcomes of 
extreme adversities and the ways in which social inequalities and idioms 
of distress are historically and socially produced in the Peruvian context.

United Nations72 United Nations 
Declaration on the 
Rights of Indigenous 
Peoples †

The Declaration on the Rights of Indigenous Peoples (UNDRIP or 
DOTROIP) is a legally non-binding resolution passed by the United 
Nations in 2007 and updated in 2013 and 2018. It delineates and defines 
the individual and collective rights of indigenous peoples, including 
their ownership rights to cultural and ceremonial expression, identity, 
language, employment, health, education, and other issues.

*Indicates publications that demonstrated cultural consideration in line with the CONSIDER framework as part of their methodology; † Indicates 
publications covering broader grounds than stroke. They have been included where either stroke specific evidence is lacking or where general needs 
and rights of Indigenous People’s, also highly relevant to those with stroke, are discussed. ** AI = American Indian; AN = Alaska Native.

environmental consequences attributed to colonization, 
marginalization, systemic racism, and underlying power 
hierachies.2,4,5,69 Some of the consequences relate to socio-
economic disadvantages including poverty and lack of 
educational opportunity. Others relate to service provision 
that does not align with cultural values (see below). Finally, 
there is persistent distrust due to inter-generational trauma 
related to forced assimilation and destruction of culture and 
language, forced migration and loss of ancestral land and 
territories, systemic mistreatment and subjugation, wide-
spread violations of their human rights, and other forms of 
systemic racism.2,4,69,70,72

The parallels around systemically enforced assimilation 
by separating Indigenous children from their families and 
placing them in often very unsafe boarding schools is 
remarkable across nations and cultures, as are governmen-
tal policies of assimilation, forbidding the use of Indigenous 
languages, cultural customs, knowledge systems, and heal-
ing practices resulting in a dramatic power imbalances and 
the loss of self-determination.2,4,23,32,53,69,70,73

One example of persistent modern systemic racism is the 
ban, in some countries, on collecting disaggregated ethnic-
ity data that precludes the identification of the stroke burden 
and access disparities. Even where these data are collected, 
common misclassification of ethnicity has led to profound 
misrepresentation of stroke burden that can present a highly 
inaccurate picture downplaying disparities.4,24,74

Similarly, the mistrust of healthcare and research set-
tings has been perpetuated by untrustworthy and unethical 
research that has exposed Indigenous populations to undue 
harms.75 It is our collective responsibility to rebuild eroded 
trust.76

Wholistic1 strength-based approaches to 
health, well-being, and recovery

An important aspect for Indigenous populations is the value 
placed on extended family and community,38-40,44 connec-
tion to ancestral land,38,39,69,70 and a general preference for a 
wholistic approach to well-being that considers not only 
physical, but also spiritual, emotional, mental and commu-
nity health and well-being.5,39,41,43,54,59 Prioritizing these 
needs in the setting of a sterile inpatient ward away from 
their own community, with little space to accommodate 

Table 5.  (Continued)

Figure 1.  Interweaving approach to presenting literature 
review results.

Dark green bands = article groups as displayed in Tables 1–3; light green 
bands = cross-cutting themes used to structure the narrative aspect of 
the paper starting immediately below.
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large families and limited therapies that focus exclusively 
on physical health create obvious barriers.

Many Indigenous Peoples view health as the presence 
of well-being rather than the absence of disease, creating 
incongruence with concepts such as “rehabilitation” 
which generally focusses on current deficits instead of 
future aspirations. While goal setting is a well-supported 
approach to achieving outcomes in dominant health sys-
tems, the type of priorities goals set may differ substan-
tially between cultures yet there may be very little interest 
in exploring the consideration of Indigenous patient cen-
tered outcomes.37,79

The dominant health system thus continues to evoke 
paternalistic approaches with the expectation for people 
from different cultures to simply accept dominant approaches 
and it is probably not surprising that uptake and trust often 
remain limited; this is especially likely on the backdrop of 
the historical practices mentioned above. Insisting that 
“dominant approaches work better” risks being perceived as 
patronizing and insensitive and fails to support a move 
toward decolonization and restorative practice. On top of 
this, the presumption that dominant practices are necessarily 
superior is inaccurate, as evidenced by persisting gaps in 
stroke incidence and outcomes between Indigenous and non-
Indigenous populations worldwide.4,12,17,80

We found several examples of stoke interventions tai-
lored to Indigenous needs that achieve improved post-
stroke outcomes compared to usual approaches. One 
randomized controlled trial tested the benefits of a co-
designed “talking therapy” called “Take-Charge After 
Stroke” that incorporates Indigenous values and aspects of 
health beyond physical recovery. This intervention achieved 
significantly reduced disability compared to usual care.58

The Wangi (Talking) and Yarning Together intervention, 
employed a speech-language pathologist and an Aboriginal 
co-worker to work with Aboriginal individuals with acquired 
communication disorders in a “yarning framework” within 
their home environment. Yarning is a dialogic process 
rooted in deep cultural significance, that facilitates recipro-
cal and mutual interaction. It promotes a clinical yarning 
framework where non-Aboriginal clinicians engage 
Aboriginal clients in a culturally relevant manner.52

A group in Korea reported positive experiences in their 
service following implementation of a model where in the 
acute stage, neurologists or neurosurgeons take charge, 
with Korean medicine doctors as secondary physicians tak-
ing a greater role in the sub-acute phase offering acupunc-
ture, moxibustion, and herbal prescriptions.56

There are more opportunities to integrate traditional, 
wholistic therapies, such as therapeutic massage, prayer, 
ceremonial practices and other forms of spiritual healing, 
and traditional native or herbal remedies, which have been 
actively promoted by some guidelines.5,66 As interest in tra-
ditional and wholistic healing approaches continue to grow, 
it is essential to support efforts that prevent the loss of 

traditional Indigenous medicinal knowledges. Such efforts 
are reported in South Asia where researchers are working 
with local communities to document traditionally used 
healing plants.62,63 However, when undertaking such pro-
jects it is critical that Indigenous communities are not 
exploited or harmed as part of this process. These efforts 
can be very extractive, result in “biopiracy,” with little to no 
acknowledgment, compensation, or support for participat-
ing Indigenous communities.81 For instance in Okinawa, 
southern Japan, although locals have contributed to a pleth-
ora of studies and documentaries exploring their excep-
tional longevity, local life expectancy has been rapidly 
declining over the past few decades, raising questions of 
what practices responsible and ethical research entails.7

Communication, health literacy,  
and cultural safety

Many reviewed papers stressed the importance of improv-
ing communication between stroke healthcare providers 
and Indigenous Peoples and their families with or at  
risk of stroke.5,37,38-40,42,53,61,70,77 Many, especially elder 
Indigenous Peoples, are not fluent in the country’s domi-
nant language and interpreter services can be critical to 
improve communication and stroke care. However, often 
even more subtle challenges present major barriers. 
Educational materials, whether paper or digital, are often 
very “white” and mono-cultural in their imagery including 
the people in the pictures and the environment and activi-
ties they display (e.g. NIHSS “cookie theft” picture https://
www.ninds.nih.gov/health-information/stroke/assess-and-
treat/nih-stroke-scale). This can create unexpected barriers 
in communication including in the evaluation of stroke 
symptoms and outcomes. Armstrong et  al.47 developed a 
culturally secure and tailored communication assessment 
tool for Aboriginal Peoples with stroke and found a high 
degree of validity in their pilot to accurately identify the 
need for specialist referral. They employed more of a story-
telling approach than yes/no questions. When developing 
such tools, it is imperative to involve Indigenous Peoples 
with lived experience to inform the design and ensure stig-
matizing imagery (e.g. kangaroos for Aboriginal Peoples) 
is avoided. An exemplary approach to this was demon-
strated by Peake et al.45 using Participatory Action Research 
(PAR) and the Research Topic Yarning (RTY) methodol-
ogy, putting community voice at the center.

Several of the papers we identified highlighted delays in 
presentation to hospitals as a key reason for access dispari-
ties.4,64,82 This has also been identified to be of relevance to 
non-Indigenous people and has resulted in much attention on 
public awareness campaigns such as FAST (i.e. “Face,” 
‘Arm, “Speech,” and “Time” to guide stroke recognition and 
emphasize urgent action). While these efforts are undoubt-
edly helpful in general and potentially for Indigenous popu-
lations, many such “health literacy” attempts have failed to 

https://www.ninds.nih.gov/health-information/stroke/assess-and-treat/nih-stroke-scale
https://www.ninds.nih.gov/health-information/stroke/assess-and-treat/nih-stroke-scale
https://www.ninds.nih.gov/health-information/stroke/assess-and-treat/nih-stroke-scale
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consider the cultural relevance of such materials.61,83 In 
Aotearoa New Zealand, the Stroke Foundation and Ministry 
of Health partnered with the Health Promotions Agency in a 
Māori-led team that prioritized culturally relevant materials, 
which was associated with improved uptake of the mes-
sage.84 The Montana Cardiovascular Health Program col-
laborated with tribal health departments to develop and 
disseminate culturally tailored awareness materials,61 and the 
Northwestern Ontario Regional Stroke Network Aboriginal 
Advisory Committee guided the development of an age-
appropriate and culturally relevant educational program to 
raise stroke awareness among children aged 11–13 years.57

These successful efforts highlight a key shift in the 
approach to “health literacy,” de-emphasizing the presumed 
lack of “health literacy” among Indigenous Peoples when 
mainstream messages are slower to resonate and instead 
ensuring messages are tailored culturally appropriately to 
achieve the desired effect. In other words, we must acknowl-
edge that much of the responsibility lies with the “commu-
nicator” if communication is ineffective, not simply the 
audience. This notion also plays a crucial part in the provi-
sion of “culturally safe” or “secure” stroke services. Many 
publications stressed the importance of provider awareness 
of not only cultural differences traditionally associated with 
the concept of gaining “cultural competence,” but to shift 

the focus to “cultural safety,” which requires associated 
self-reflective humility that acknowledges historical 
trauma, continued power imbalances, one’s own cultural 
background and associated biases, and the need to create 
space for Indigenous Peoples to retain autonomy and 
self-determination.2,5,38,40,47,66,69

To this end, cultural safety programs have emerged, and 
some of these have been evaluated, indicating significant 
utility. Brewer et al.53 developed an online course for speech 
and language therapists caring for Māori patients, and their 
evaluation found that participants gained a better under-
standing of health inequities, the need to self-reflect, change 
practice, and improve relationships and communication 
with Māori. Møller et  al.54 (Figure 2) used participatory 
action involving Indigenous elders in Canada to develop a 
community rehabilitation worker program. Engagement 
with community resulted in the prioritization of culture, 
tradition, spirituality, religion, mastery of native language, 
community re-integration, and mental health support spe-
cific to First Nation’s Elders as key aspects for workers to 
internalize when offering rehabilitation programs. Some 
service improvement activities will relate to both Indigenous 
and non-Indigenous communities and when involving peo-
ple with lived experience of stroke it can be important to 
ensure membership is at least half Indigenous, instead of a 

Figure 2.  Ontario Community Stroke Rehabilitation Program.

H Møller et al (2023) reformulated the Community Rehabilitation Worker program in Northwestern Ontario using the Community Action 
Participatory Research process involving First Nations elders, their caregivers and family members. The new training program is co-facilitated by 
a First Nations elder and more appropriately supports First Nations elders’ rehabilitation by incorporating components of local culture, language, 
spirituality and community re-integration to promote health, well-being and quality of life. Mental health support, transportation options and places 
to gather were also important.
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“token” single person who is often then drowned out, mar-
ginalized, and dominated by the non-Indigenous members 
perpetuating power imbalances. A successful example of 
such a power-balanced, lived-experience panel took place 
in Aotearoa New Zealand as part of the National Stroke 
Clot Retrieval Service Improvement Project.60

These efforts are more effective if they are systematized, 
incorporated into general and preventive health care cur-
ricula, and continued during specialist stroke training. 
Examples of the former exist,29 although we are not aware 
of any examples specific to stroke. It should be noted that 
attaining “cultural safety” may not be achievable in cultur-
ally incongruent settings, and for this reason some panelists 
proposed the terms “culturally safer” or “cultural humility” 
to be more appropriate moving forward.

Indigenous knowledge systems, research 
principles, and community-led action

It is crucial to prioritize cultural safety or cultural humility 
training for stroke health workers as the first step in decolo-
nizing stroke services and taking restorative action. 
However, true transformative change will only occur when 
Indigenous health and research leadership is fully entrusted 
to Indigenous Peoples themselves. The importance of self-
determination cannot be overstated.

As already demonstrated, Indigenous communities have 
existent health systems that sit within broader Indigenous 
knowledge systems that include their own traditionally based 
research methodologies. These are often entirely incongru-
ent to the dominant analytic reductionist approaches26 and 
despite tremendous advances achieved by mainstream health 
systems, an expectation that Indigenous Peoples completely 
abandon their own knowledge systems, perpetuating erasure 

and assimilation, is unsurprisingly viewed as paternalistic, 
unacceptable and inappropriate. This is especially signifi-
cant as key domains, such as spirituality, connection to 
land, ancestry, community and wholistic well-being have 
been excluded from dominant models. In effect, the current 
imposed approach to health means well-being, as defined 
from an Indigenous worldview, is essentially impossible to 
achieve.2,69,70 Table 6 presents a comparison between the two 
approaches.

While attempts to integrate the two approaches is laud-
able and should be encouraged, it is also important that 
Indigenous Peoples have the autonomy to progress their 
own systems of care, using their own research methodolo-
gies, that is led by Indigenous researchers themselves.2,66,69,70 
The concept of community-led research is critical in the 
Indigenous space. Multiple studies have emphasized the 
need for an approach of “by Indigenous for Indigenous” 
instead of imposing systems designed by clinicians and 
researchers from the dominant health care and knowledge 
systems. This principle forms the foundation of many 
Indigenous research approaches and is well-described in 
the influential work on “Decolonising Methodologies” by 
Linda Tuhiwai Smith.26 Two examples of Indigenous 
research methodologies include the Aotearoa New 
Zealand Kaupapa Māori framework based on earlier work 
by Smith et  al.85 and applied to stroke care by Eustace 
et  al.41 and the Australian RTY framework87 as used by 
Peake et al.45 Both tools incorporate storytelling as a data 
collection methodology, emphasize community participa-
tion, and other core values such as trust, relationships, and 
reciprocity. The application of such a framework was well 
demonstrated in the consideration and evaluation of the 
Hua Oranga outcome instrument in stroke survivors to 
measure more wholistic and culturally appropriate 

Table 6.  Comparisons of key aspects of approaches to health and health research.

Current dominant ‘Western’ approaches Common themes in Indigenous approaches

•  Biomedical focus with emphasis on physical health • � Wholistic focus with equal emphasis on physical health, 
mental health, spiritual health, family/community health, 
connection with land and environment

•  Interventions focussed on the individual • � Interventions often involving family and/or community, or 
emphasizing the collective

•  Interventions created by the researcher and/or clinicians •  Interventions actively involve community for co-creation

• � Interventions and research results aiming to be widely 
generalizable

• � Interventions accepted as needing to be tailored to a 
specific community

• � Quantitative methodologies prioritized especially 
randomized controlled trials

• � Qualitative methodologies prioritized especially ‘story 
telling’

•  Preferentially led by an expert in stroke medicine • � Preferentially led by a researcher with both cultural and 
clinical expertise that match the needs of the Indigenous 
community
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outcomes that are actually meaningful to Māori.59 It is 
entirely conceivable that non-indigenous researchers 
would have never considered that different approaches to 
analyses or outcome measures may be required for cultur-
ally distinct populations.86

To facilitate meaningful change, the dominant scientific 
community must consider Indigenous research as highly 
valuable and meaningful, and as such support these trans-
formative research approaches if equitable outcomes in 
stroke services are to be achieved.26 However, even if such 
support was universal, a separate major barrier to advanc-
ing these concepts is a persistent shortage of Indigenous 
scholars generally and in stroke care specifically. There is a 
wealth of evidence that diversifying the clinical workforce 
improves outcomes for minority populations,88 and this 
has also been shown to be critical among Indigenous 
Peoples.89,90 Efforts such as affirmative action are often 
viewed as controversial or even unfair. However, this per-
spective emerges primarily when the historical context is 
not considered, inequitable outcomes are ignored, and pop-
ulation health is deprioritized over individual rights. These 
are dominant colonial perspectives that require reflection 
and recognition that workforce development programs 
should focus on effective clinical outcomes among diverse 
populations.

Even once an academic degree is achieved, Indigenous 
clinicians and researchers have to navigate a potentially 
unfamiliar and non-preferred paradigm and often face 
ongoing challenges. This relates not only to the methodolo-
gies used, but also a de-emphasis on journal publication, 
the individual ownership and leadership of research being 
devalued in collectivist participatory programs, and local 
publications, favored by Indigenous scholars, being viewed 
of less general interest by dominant academic institutions 
than large multi-center and multi-country research. Even 
simple aspects of promotion applications such as identify-
ing international referees can be extremely challenging if 
their research is highly focussed on the local community. 
Finally, the few Indigenous researchers we do have are fre-
quently overburdened by requests to serve on a variety of 
committees, projects, and studies. This leaves them with 
much less time for their own research priorities.

Important first steps include removing barriers for new 
Indigenous researchers to allow building greater capability 
and capacity among the Indigenous research community 
and training Indigenous Peoples with lived experience to 
contribute to and conduct their own research. It is essential 
to provide strong and supportive mentorship programs that 
advance these individuals in a culturally safe environment.

A key step for scientific communities is to value and 
even prioritize Indigenous research and methodologies for 
stipend and grant funding allocation, journal publication, 
and conference presentations. At a minimum, funders and 
journals could ensure adequate reporting guidelines are 

followed when funding, reviewing, or publishing research 
involving Indigenous Peoples.29 The CONSIDER guideline 
is an excellent option for journals to adapt as it incorporates 
all of the above outlined principles.29

Achieving local acceptance versus striving 
for wide Generalizability

One of the key challenges in Indigenous stroke care and 
research is the conflict between prioritizing local develop-
ment and ownership on one hand and on the other, a desire 
for large sample sizes, across wide reaching geography, to 
achieve greater study power and generalizability. The for-
mer better meets the Indigenous community needs, the 
latter achieves higher scientific community accolades and 
potentially greater and more efficient scientific impact. 
The need for local ownership is partly driven from local 
differences that, perhaps, are more important in a model 
that focusses less on biomedical and more on social mech-
anisms of health and well-being.26 Ignoring these factors 
is problematic when imposing interventions on an 
Indigenous community. However, undoubtedly there is 
also a component of distrust when it comes to introducing 
models developed by outsiders who have historically 
taken rather than shared and while large scale multi-
national randomized controlled trials may result in very 
accurate scientific data, the impact will be massively cur-
tailed if the results are not accepted by local communi-
ties.7,75,76 This may, in fact, explain some of the delays in 
knowledge translation across other marginalized commu-
nities globally and contribute to widening disparity gaps 
in some areas.

Perhaps the optimal approach is to continue with large 
scale studies, but place more effort on partnering with 
Indigenous Peoples, including those with lived experience, 
from the start to give them a voice when it comes to design-
ing interventions and also determining meaningful outcome 
measures. The dominant scientific community could also 
consider being more open to allowing amendments to non-
Indigenous “evidence-based treatments” to meet local 
needs without always demanding additional costly rand-
omized controlled trial evidence. For example, as observed 
during the pandemic, Indigenous-led health approaches 
were leveraged to support direct healthcare for community 
members.91 More importantly, clinicians and academics 
need to place more value on resourcing and testing novel 
interventions within an Indigenous research framework 
before forcing local adaptation or dismissing the lack of 
adoption of non-Indigenous medicine as attributable to lim-
ited understanding.

These are challenging concepts, but they will need to be 
considered and embraced if there is a genuine desire to help 
improve Indigenous health and achieve equity in stroke 
outcomes.
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Recommendations

The totality of the literature we reviewed emphasizes the 
need for innovation and transformative change in our 
approach to Indigenous Peoples at risk of and experiencing 
stroke by acknowledging historical and societal context as 
well as cultural differences and being more open toward 
incorporating Indigenous knowledge systems. This along 
with the need for locally tailored and culturally specific 
approaches to stroke care preclude sweeping recommenda-
tions advocating for a specific intervention or approach. 
Rather, there is a need for underpinning values and principles 
on how the stroke community ought to approach Indigenous 
Peoples with stroke and their supporting communities.

A recent international roundtable proposed a set of such 
core values for managing Indigenous Peoples with acquired 
communication disorders, predominantly stroke, that nicely 
summarizes the concepts discussed in detail above.67 We 
have adapted these values slightly to provide a solid foun-
dation to guide broader stroke care in Indigenous Peoples:

1.	 Acknowledgment and recognition of ongoing 
inequity.

2.	 Reflective practice by stroke practitioners regarding 
assumptions built into practice.

3.	 Trust and relationship building.
4.	 Incorporate cultural understandings relating to 

extended family, community, and local cultural pro-
tocols into routine clinical practice.

5.	 Two-way dialogue between service providers and 
communities.

6.	 Recognize that health initiatives involving Indi
genous communities should be led by Indigenous 
Peoples.

Based on the presented literature and supported by their 
own experience, the panel makes the following recommen-
dations to drive effective service improvement and research 
activities:

  1.	 While recognizing the strengths and resilience of 
Indigenous Peoples, openly acknowledge current 
inequities and focus on achieving equitable access 
to high-quality stroke services for Indigenous 
Peoples globally;

  2.	 Encourage a more wholistic model of stroke care 
for Indigenous Peoples that emphasizes wellness 
and stroke prevention in collaboration with pri-
mary care, community providers and Indigenous 
communities;

  3.	 Address current knowledge gaps and develop, 
evaluate, and implement systems of care that pro-
mote culturally safe stroke care environments 
across all phases of stroke care that meet the local 
needs of Indigenous Peoples and incorporate 
Indigenous approaches;

  4.	 Provide systematic cultural safety training for all 
stroke care staff, including active development of 
healthcare curriculum content on locally relevant 
Indigenous history, culture, knowledge system, 
and cultural safety;

  5.	 Improve cross-cultural communication and educa-
tional materials using a co-design methodology 
with Indigenous communities during development 
to meet cultural expectations;

  6.	 Increase workforce capacity and capability of 
Indigenous health providers, researchers, adminis-
trative health workers, and scholars, as well as 
Indigenous Peoples with lived experience of stroke 
including funding support and mentorship;

  7.	 Disaggregate and achieve reliable Indigenous data 
to accurately describe and monitor Indigenous 
stroke burden;

  8.	 Incorporate Indigenous data sovereignty guide-
lines across collection and control of all Indigenous 
stroke data, which includes evaluating traditional 
Indigenous medicinal knowledge using safe, 
respectful, ideally Indigenous-led approaches that 
adhere to intellectual property standards;

  9.	 Prioritize Indigenous research for funding, publi-
cation, and conference content rewarding or  
even mandating use of Indigenous Research 
Frameworks, with a focus on projects being com-
munity and Indigenous led;

10.	 Increase rigor around funding and publication 
reporting guidelines for Indigenous research that 
meet CONSIDER (or similar) standards and  
adhere to the concepts such as reciprocity and 
self-determination.

11.	 Finally, we call for organizations to actively sup-
port collaboration between Indigenous and non-
Indigenous Peoples with lived experience, 
clinicians, and researchers from different geo-
graphic locations across the globe, to actively 
explore ways to address tensions between domi-
nant scientific and Indigenous knowledge systems 
including the “locally grown” versus “optimized 
generalizability” challenge. (Figure 3)

In addition to the above clinical and stroke research pri-
orities, it is important to bear in mind that many social 
determinants of health, such as a safe living environment, 
education, access to clean water and affordable food, play a 
critical role in vascular health. Current systemic discrimi-
nation often reaches beyond the health into the social and 
political sector. We should, within our roles in the stroke 
community, acknowledge these issues as intrinsically 
unfair and advocate finding solutions at individual or 
organizational levels. Of importance, the issues discussed 
in this article focus on common themes identified via our 
literature search across Indigenous populations, but some 
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aspects will not universally apply and there will always be 
important differences between these diverse cultures to 
consider. All broad recommendations need to be considered 
within the local context.

We also acknowledge that many of the above principles 
may also be relevant to other marginalized populations and 
those from different cultures who have immigrated to a new 
country. We encourage others to apply these principles to 
these broader populations as appropriate. However, it is 
equally important to recognize that Indigenous Peoples have 
a unique experience in the way that changes were forced 
upon them by others invading their lands and imposing their 
culture. Many Indigenous Peoples have been subjected to 
extreme forms of forced assimilation, cultural extinction or 
near extinction, and systematic abuse. This has resulted in 
extreme distrust of the dominant culture. The dominant cul-
tures have designed and govern current health systems and 
to rebuild the trust that has been destroyed the outlined rec-
ommendations are especially critical.

We believe that through open, genuine, trustworthy, 
respectful, and culturally safe engagement, Indigenous and 
non-Indigenous researchers and practitioners can build 
strong collaborative relationships locally, regionally, 
nationally, and internationally to learn from each other and 
achieve high-quality and equitable stroke care and out-
comes for all people.
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Note

1.	 We deliberately chose the spelling “wholistic” to emphasize 
“wholism” as in referring to the “whole” rather than parts a 
concept that is central to Indigenous knowledge systems.
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