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Abstract

Aims/hypothesis Despite evidence documenting high prevalence of type 2 diabetes among several Indigenous populations,
a comprehensive systematic review of type 2 diabetes among global Indigenous Peoples has not been recently conducted.
Our aim was to report region-, time-, age- and sex-specific type 2 diabetes prevalence among Indigenous adult populations
globally.

Methods MEDLINE, Embase and CINAHL were searched for English-language studies published between 1 January 1980
and 3 March 2023. Studies reporting type 2 diabetes prevalence and/or cases of diabetes among global Indigenous adult
populations aged 18 years and older were included. Type 2 diabetes prevalence data were extracted for the overall Indigenous
population, sex, age group and year. Summaries of extracted data were tabulated, and are presented using comprehensive
tables and figures. A modified Newcastle—Ottawa quality assessment scale reflective of Indigenous-specific criteria was
applied to assess paper quality.

Results The search identified 2332 studies, of which 202 met the inclusion criteria. The included studies represented at least
187 Indigenous populations from 37 countries, although the exact number of populations is approximate, as some studies did
not name specific Nations/Tribes/Groups for populations from different geographic regions. Diabetes prevalence ranged from
0 to 40%, with a mean of 73% of Indigenous populations reporting type 2 diabetes prevalence above the estimated global
prevalences for every decade between 1980 and 2020. Prevalence increased over time and with age for many populations,
with the highest reported prevalence (50.5%) in the 45-54 year age group. Type 2 diabetes prevalence was notably high
among Indigenous women, with 73% of studies reporting higher prevalence for Indigenous women than for Indigenous men.
Potential limitations include publication bias, which may have led to fewer studies being included in this review.
Conclusions/interpretation Type 2 diabetes prevalence among Indigenous adult populations was markedly higher than the
global averages in every decade from 1980 to 2020, with a mean of 73% of populations reporting higher prevalence. These
findings underscore the persistent and disproportionate burden of diabetes experienced by many Indigenous communities
over several decades. Future work should aim to generate representative data on type 2 diabetes prevalence across global
Indigenous populations, investigate factors that contribute to alarmingly high and notably low diabetes prevalence, and sup-
port Indigenous-led, culturally safe, Indigenous population-specific health practices to prevent and manage type 2 diabetes
and achieve equitable outcomes.
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What is already known about this subject?

e  Type 2 diabetes disproportionately impacts many Indigenous populations worldwide but, despite this knowledge,
type 2 diabetes prevalence among Indigenous adult populations has not been systematically reviewed in recent

years

®  Previous reports have recognised the disproportionate burden experienced by many Indigenous communities but
have not estimated age-, sex- or time-specific prevalence

e Anupdated, comprehensive summary of evidence representing the global diversity of Indigenous populations is
imperative for understanding disease burden and prioritising prevention efforts

What is the key question?

e  What is the burden of type 2 diabetes among Indigenous adult populations globally?

What are the new findings?

e  Across each decade, the proportion of Indigenous populations with type 2 diabetes prevalence reported as above
the average estimated global prevalence was markedly high: 93% in the 1980s, 61% in the 1990s, 72% in the

2000s, and 65% in the 2010s

e Many Indigenous populations have faced disproportionately high type 2 diabetes prevalence for several decades;
each decade’s highest reported Indigenous adult type 2 diabetes prevalence was between 5 and 10 times higher

than the global average prevalence

e  Ofthe studies that included sex-specific data, 73% reported a higher prevalence for Indigenous women compared
with Indigenous men, presenting concern for intergenerational implications

How might this impact on clinical practice in the foreseeable future?

e The study was designed in a culturally appropriate manner, and the findings serve as an impetus for global leaders
to rectify the epidemic levels of type 2 diabetes among Indigenous Peoples through actionable, strengths-based

and community-tailored efforts

Introduction

Indigenous Peoples are incredibly diverse, with over 476
million individuals and more than 5000 populations in
approximately 90 countries worldwide [1]. Prior to vary-
ing experiences of colonisation, many Indigenous Peoples
consistently consumed nutritious, biodiverse foods, and
practised ways of life that inherently protected and continue
to protect against chronic health conditions [2—7]. Chronic
conditions (e.g. type 2 diabetes) were rare among Indige-
nous populations living traditional lifestyles [7]. Many fac-
tors have contributed to epidemic levels of chronic disease
among Indigenous populations, including ongoing impacts
of colonisation, disruption of Indigenous ways of life and
traditional food systems, land and resource displacement,
geographic isolation, historical and intergenerational trauma,
limited healthy food access, structural racism, and social
inequity and exclusion [2—7]. Additionally, rapid and det-
rimental shifts from biodiverse traditional foods to nutri-
tiously deficient foods, combined with stark changes to

active lifestyles, substantially contribute to the development
of chronic diseases such as type 2 diabetes [3, 4, 7]. Despite
the remarkable diversity between global Indigenous popula-
tions, common inequities have led to shared experiences of
a number of health metrics, including the disproportionate
prevalence of communicable and non-communicable dis-
eases, immense life expectancy gaps of §-22 years between
Indigenous and non-Indigenous populations in several
regions (Aotearoa New Zealand, Brazil, Australia, Canada,
the Pacific region and the USA), and premature mortality
[6, 8—13]. These shared experiences emphasise the critical
importance of understanding and addressing factors contrib-
uting to inequitable health disparities.

Type 2 diabetes prevalence among Indigenous Peo-
ples has rapidly increased over several decades, leading to
reduced quality of life and heavy burdens of diabetes-related
complications, such as cardiovascular and chronic kidney
disease, and premature mortality, with type 2 diabetes being
a leading cause of death for many Indigenous populations
[14-16]. Regional and country-specific reports show that
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type 2 diabetes prevalence among Indigenous Peoples is
often significantly higher than that for non-Indigenous
populations living in the same regions [8, 17, 18]. This is
observed in Canada, the USA, Australia and Aotearoa New
Zealand, where type 2 diabetes prevalence among Indige-
nous populations is between two and five times higher than
the national average in each country [2, 8, 17, 18]. For many
regions, type 2 diabetes prevalence among Indigenous popu-
lations has been disproportionately higher than estimated
global prevalences over several decades, with many popula-
tions reporting prevalence well over 10% since at least 1980
[14-23]. Type 2 diabetes prevalence among Indigenous Peo-
ples often exceeds projected global estimates for the future,
including the 2050 global projected prevalence of 10% [21].
Data concerning type 2 diabetes prevalence among
Indigenous adult populations globally have not been sys-
tematically reviewed in recent years. Prior to this systematic
review, the last comprehensive summary of type 2 diabetes
prevalence was published by the International Diabetes Fed-
eration in the Diabetes Atlas, 6th edition, in 2013 [14]. The
6th edition recognised the disproportionate burden of type 2
diabetes among global Indigenous populations, with a range
of reported diabetes prevalence from 1-40% between 1995
and 2001 [14]. The summary reported region-specific type
2 diabetes prevalence for 59 Indigenous populations, but
did not report age-, sex- or time-specific prevalence [14].
Our objective was to conduct a systematic review to report
overall, region-, time-, age- and sex-specific type 2 diabetes
prevalence among Indigenous adult populations representa-
tive of the vast number of global Indigenous Peoples. The
overarching aim was to present a comprehensive overview
while also acknowledging the interconnected strengths and
complexities of Indigenous-specific health determinants.

Methods

Search strategy and selection criteria This systematic
review was conducted by the IDF Diabetes Atlas Diabetes
in Indigenous Populations Special Interest Group, an inter-
national team of Indigenous and non-Indigenous researchers
from Turtle Island (USA and Canada), Australia, Aotearoa
New Zealand and Brazil (see electronic supplementary
material [ESM] Methods for the list of members). Many
of the authors (CC, CH, AB, OP, DW and MN) are Indig-
enous Peoples themselves, with lived experiences of the
disproportionate impact that diabetes has on their families
and communities. The systematic review adhered to the
PRISMA 2020 guidelines, the protocol was registered with
PROSPERO (https://www.crd.york.ac.uk/PROSPERO/view/
CRD42021258623), and the manuscript was written accord-
ing to Younging’s culturally appropriate publishing practice
recommendations [24, 25]. Two protocol deviations were

@ Springer

made: (1) the decision to limit the search to three databases
after initial searches indicated saturation, as evidenced by
several duplicate articles (n=3241 total duplicates); and (2)
use of the Newcastle—Ottawa scale to assess the quality of
studies because it provided greater flexibility for the integra-
tion of culturally appropriate criteria that is representative
of Indigenous populations [26].

Inclusion criteria Studies were eligible if they were English-
language studies reporting type 2 diabetes prevalence and/or
cases of type 2 diabetes among global Indigenous adult pop-
ulations aged 18 years and older. Prevalence data obtained
using any diabetes diagnosis method from cross-sectional
population/community-based studies, medical records, reg-
istries and health insurance databases, prevalence estimates
from community-, state-, province-, regional- and national-
level data were included.

Exclusion criteria Studies were excluded if they reported
type 1 diabetes prevalence, combined Indigenous and non-
Indigenous data, only included participants under 18 years
(the companion paper to this review assessed type 2 diabe-
tes prevalence for Indigenous youth populations [27]), had
a sample size of less than 200 (as a smaller sample size
may yield imprecise prevalence estimates), included specific
populations (i.e. occupation-, disease- or pregnancy-based),
lacked clear methods or extractable data, or were conducted
before 1 January 1980 [27, 28].

Search strategy The United Nations Permanent Forum on
Indigenous Issues criteria and internal expert knowledge
guided the identification of Indigenous populations (while
acknowledging that not all populations prefer the colonially
imposed term Indigenous) [29]. Database-specific search
strategies (see ESM Methods) were developed to search
MEDLINE, Embase and CINAHL to identify English-lan-
guage studies conducted between 1 January 1980 and 3 March
2023. The start year of 1980 was selected due to significant
changes in diabetes diagnostic criteria between 1979 and 1980
[30]. The search was conducted by the study team, and results
were managed in Covidence (Veritas Health Innovation, Mel-
bourne, Australia [31]). Reference lists were hand-searched to
identify additional studies. Potential studies were reviewed in
four phases: title and abstract screening, full-text review, data
extraction and data analysis. Eight of the authors (CC, AJH,
EP, ELMB, DIJM, CH, BS and HM) reviewed the identified
studies. Consensus by two reviewers was required, and any
conflicts were resolved by a third reviewer.

Data extraction and analysis

Data extraction was conducted by eight authors (CC, AJH,
EP, ELMB, DIM, CH, BS and HM) and one additional
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1980 estimated global average diabetes prevalence [32]
1990 estimated global average diabetes prevalence [21]

Gimi, Bundi, and Asaro; Masilakaiufa, Papua New Guinea, 1985 [35]
Gimi, Bundi, and Asaro; Napapar, Papua New Guinea, 1985 [35]
Marup; Papua New Guinea, 1986 [40]

Gimi, Bundi, and Asaro; Matupit, Papua New Guinea, 1985 [35]

Aboriginal; New South Wales, Australia, 1985 [41]
Aboriginal; Australia, 1982-1983 [42]

Nauruan; Nauru, 1987 [43]

Algonquin (Community 1); Quebec, Canada, 1989 [44]
Oneida; Chippewa & Munsey, Ontario, Canada, 1985 [45]
Algonquin (Community 2); Quebec, Canada, 1989 [44]

American Indian/Alaska Native; Alaska, USA, 1987 [46]

Lummi; Washington, USA, 1987 [47]

Makah, Quinault, & Lummi; Northwest Coast, USA, 1987 [47]
American Indian/Alaska Native; Portland, USA, 1987 [46]
Quinault; USA, 1987 [47]

Colville; Washington, USA, 1987 [47]

Makah; Washington, USA, 1987 [47]

Spokane; Washington, USA, 1987 [47]

Navajo; USA, 1987 [46]

Northern Cheyenne; USA, 1986 [48]

American Indian/Alaska Native; Oklahoma, USA, 1987 [46]
Sisseton-Wahpeton; South Dakota, USA, 1987-1988 [49]
Umatilla; Oregon, USA, 1987 [47]

American Indian/Alaska Native; ND, SD, NE, USA, 1987-1988 [49]
Pine Ridge - Oglala Sioux; South Dakota, USA, 1987-1988 [49]
Nez Perce, Yakima, Umatilla, Spokane, Colville; USA,1987 [47]
Yakima; Washington, USA, 1987 [47]

Warm Springs; Oregon, USA, 1987 [47]

Rosebud Sioux; South Dakota, USA, 1987-1988 [49]

Crow Creek-Lower Brule; South Dakota, USA, 1987-1988 [49]
Crow; USA, 1986 [48]

American Indian/Alaska Native; Billings, Montana, USA, 1987 [46]
American Indian/Alaska Native; Nashville, Kentucky, USA, 1987 [46]
Shoshone-Bannock Warm Springs; Great Basin, USA, 1987 [47]
American Indian/Alaska Native; IHS Service Units, USA, 1987 [46]
American Indian/Alaska Native; Bemidji, USA, 1987 [46]
American Indian/Alaska Native; Albuquerque, USA, 1987 [46]
Shoshone-Bannock; Fort Hall, [daho, USA, 1987 [47]

Navajo; Arizona, USA, 1986-1987 [50]

American Indian/Alaska Native; Phoenix, USA, 1987 [46]

Turtle Mountain; North Dakota, USA, 1987-1988 [49]

Nez Perce; Idaho, USA, 1987 [47]

American Indian/Alaska Native; Great Plains, USA, 1987 [46]
Cheyenne River; South Dakota, USA, 1987-1988 [49]

Fort Totten - Devil's Lake; USA, 1987-1988 [49]

Native American; National, USA, 1988-1989 [51]
Assiniboin-Gros Venture; Fort Belknap, USA, 1986 [48]

Six Montana & Wyoming Tribes; USA, 1986 [48]

American Indian/Alaska Native; Tucson, Arizona, USA, 1987 [46]
Shosone-Arapaho; Wind River, USA, 1986 [48]

Standing Rock Sioux; North Dakota, USA, 1987-1988 [49]
Blackfeet; USA, 1986 [48]

Assiniboin-Sioux; Fort Peck, USA, 1986 [48]

Yankton-Santee; South Dakota, USA, 1987-1988 [49]
Winnebago-Omaha; Nebraska, USA, 1987-1988 [49]

Indigenous population; location, year
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«Fig. 1 Indigenous adult type 2 diabetes prevalence (%): 1980-1989.
Red stripes denote estimated global average diabetes prevalence.
International Diabetes Federation regions include: yellow (West-
ern Pacific) and green (North America and Caribbean). IHS, Indian
Health Service

collaborator (Laercio Joel Franco) according to their
respective familiarity with each region, and extractions
were double-checked by two authors (CC and ELMB).
Study characteristics extracted included author, publica-
tion year, study year(s), title, Indigenous population, name
of cohort/study, state/region, country, sample size, sam-
ple type, diabetes diagnosis method, response rate, rural/
urban status, and 95% confidence intervals if reported
(ESM Table 1). Crude and age-standardised prevalence
were extracted for overall population, sex, age group and
decade (1980-1989, 1990-1999, 2000-2009, 2010-2020).
To facilitate comparison with global averages, prevalence
was categorised relative to the estimated global prevalence
of 4.7% in 1980 [32], 3.2% in 1990 [21], 4.6% in 2000 [33],
6.6% in 2010 [22] and 9.3% in 2019 [23]. For additional
context, we identified populations with high prevalence
(>30%), prevalence above and below 10% (the 2050 global
projected prevalence), and low prevalence (<2%) [21].
Data were summarised using a bespoke extraction form in
Microsoft Excel version 16.76 (Microsoft, Redmond, WA,
USA).

Quality assessment A modified Newcastle-Ottawa scale
(ESM Methods) developed by the research team was used
for quality assessment of studies and key Indigenous-specific
data features [26, 34]. Papers were not excluded based on
their score, as a comprehensive summary was essential.

Results

Study characteristics The search identified 2332 studies.
After title and abstract screening, 623 full-text studies were
assessed for eligibility. An additional 32 studies were added
from bibliographies. After review, 202 studies were retained
for data extraction. Exclusion reasons and search details are
outlined in the PRISMA study selection flow diagram (ESM
Fig. 1).

The studies included in this review (n=202) were pub-
lished between 1980 and 2022 (none of the studies that met
the inclusion criteria were from 2023) and represented at
least 187 Indigenous populations from 37 countries. This
number is approximate because it does not reflect the num-
ber of populations represented in aggregate datasets using
umbrella terms such as American Indian/Alaska Native,
First Nations, Indigenous Australian, etc. The data from the
202 studies resulted in 1105 extracted records comprising
region-, time-, age- and sex-specific data. The data included
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263 Indigenous study populations for which overall type 2
diabetes prevalence was reported for men and women com-
bined. All 263 data points are included in ESM Table 1,
representing Indigenous Nations/Tribes/Groups from vari-
ous locations. However, because some studies referred to
populations using a collective term, rather than specific
Nations/Tribes/Groups from distinct regions, the exact
number of distinct populations represented could not be
determined. Over half of the studies (120/202, 59%) were
conducted between 2001 and 2020. Countries with the most
studies included the USA (n=54), Canada (n=30), Australia
(n=27), India (n=16) and Aotearoa New Zealand (n=13).
The remaining 62 studies were from 32 other countries.

Of the 202 studies, 62% were community-based, cross-
sectional surveys, and the remaining 38% comprised tel-
ephone/mailed surveys or use of electronic medical records,
case registry or census data, and/or records from commu-
nity/regional/national/or country-wide assessments. Diabe-
tes was classified using OGTT (30%), self-report (28%) or
fasting glucose (24%), with the remainder (18%) being based
on ICD codes, HbA |, random glucose measurements or a
combination of these methods. ESM Fig. 2 shows prevalence
estimates by mode of determining diabetes, with similar esti-
mates obtained for studies that diagnosed diabetes accord-
ing to HbA, . or OGTT criteria, with the highest estimates
observed in studies using self-reported diagnosis.

Global Indigenous adult type 2 diabetes prevalence The
reported type 2 diabetes prevalence for Indigenous men and
women combined ranged from 0% in Papua New Guinea in
1985 to 40.3% in Guyana in 2010 [35, 36]. For studies that
provided age-standardised data (180/263, 68%), prevalence
ranged from 0.3% among Northern Indigenous Peoples of
Siberia between 1991 and 1996 and 0.3% among Orang Asli
Aboriginal People of Malaysia in 1991, to 39% among the
Akimel & Tohono O’odham Peoples of Arizona, USA, in
1994 [37-39]. Prevalence of 30% and above was reported
for nine Indigenous populations between 1991 and 2020. Of
the 263 populations, 45% (n=119) reported type 2 diabetes
prevalence greater than 10%. In contrast, 9% (24/263) of
Indigenous populations had reported prevalence below 2%;
67% of these studies were conducted prior to 2000. How-
ever, after 2000, Indigenous populations in many of the same
locations reported prevalence above 2%, including Alaska
(2.4-11%), Canada (4-29%), the Solomon Islands (2.6%),
Brazil (4.2-28.2%) and India (2.9-33.1%).

Figures 1, 2, 3 and 4 present type 2 diabetes prevalence
for each decade from 1980 to 2020. Between 1980 and 1989
(results presented in Fig. 1 [35, 40-51]), type 2 diabetes
prevalence ranged from 0% to 24% for the 55 Indigenous
populations reported in studies available in this time period
(Fig. 1). Of these, 93% (51/55) reported prevalence above
the decade’s average global prevalence of 4.0% [21, 32].
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Indigenous population; location, year

1990 estimated global average diabetes prevalence [21]
2000 estimated global average diabetes prevalence [33]

Mapuche Indians; Southern Chile, 1997-1998 [52]

Tongan; Tongatapu, Vava'u, Haapai, Tonga, 1998-2000 [53]

Wanigela People; Rural Villages, Papua New Guinea, 1991 [54]
Wanigela People; Urban Koki, Papua New Guinea, 1991 [54]

Kosraen; Lelu, Malem, Tafunsek; Villages, Micronesia, 1994 [55]

Orang Asli Aboriginal People; Malaysia, 1991 [38]

iTaukei; Rural Fiji, 1993 [56]
iTaukei; Urban Fiji, 1993 [56]

Maori; Otara, Aotearoa New Zealand, 1992 [57]
Maori; South Auckland, Aotearoa New Zealand, 1992-1995 [58]

Aboriginal & Torres Strait Islander; Australia, 1993-1996 [58]
Aboriginal; South Eastern Australia, 1996 [58]

Australian Aboriginal; Central Australia, 1995 [60]
Aboriginal; Tiwi Islands, Australia, 1992-1995 [61]
Aboriginal; Perth, Australia, 1998-1999 [62]

Aboriginal; Central Australia, 1995 [63]

Aboriginal; Kimberley, Australia, 1993-1997 [64]

Aboriginal; Northern Territory, Australia, 1993 [65]

Torres Strait Islander; Australia, 1993-1997 [66]

Torres Strait Islander; Kimberley, Australia, 1993-1997 [64]

Northern Indigenous Peoples; Taimir & Evenk, Siberia, 1991-1996 [37]

First Nations; North British Columbia, Canada, 1997 [67]
First Nations; South British Columbia, Canada, 1997 [67]
Kahnawa:ke - Mohawk; Quebec, Canada, 1986-2003 [68]
First Nations; Saskatchewan, Canada, 1990 [69]
Oji-Cree; Ontario, Canada, 1993-1995 [70]

Yup'ik; Yukon-Kuskokwim, Alaska, USA, 1993 [71]

Inupiaq & Yup'ik; Alaska, USA, 1993 [71]

Inupiaq; Norton Sound, Alaska, USA, 1993 [71]

Inupiaq; Barrow, Alaska, USA, 1993 [71]

Yup'ik; Bristol Bay, Alaska, USA, 1993 [71]

Inupiaq; Kotzebue, Alaska, USA, 1993 [71]

Athabascan; Interior, Alaska, USA, 1993 [71]

Alaska Native; Anchorage, Alaska, USA, 1993 [71]
Athabascan, Tlingit, Haida & Tsimshian; Alaska, USA, 1993 [71]
Aleut; Alaska, USA, 1993 [71]

Tlingit-Haida; Mount Edgecumbe, Alaska, USA, 1993 [71]
Tsimshian; Annette Island, Alaska, USA, 1993 [71]

Alaska Native; Norton Sound, Alaska, USA, 1994-2004 [72]
Alaska Native; Yukon Kuskokwim, AK, USA, 1994-2004 [72]
American Indian/Alaska Native; IHS Service Units, USA, 1996 [73]
Catawba; North & South Carolina, USA, 1998 [74]

Mohawk; USA, 1995-2000 [75]

Native Hawaiian; Hawaii, USA, 1993-1996 [76]

Navajo; Navajo Reservation, USA, 1991-1992 [77]

Akimel O'odham & Tohono O'odham; Arizona, USA, 1994 [39]
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«Fig.2 Indigenous adult type 2 diabetes prevalence (%): 1990-1999.
Red stripes denote estimated global average diabetes prevalence. Inter-
national Diabetes Federation regions include: light blue (South and
Central America), yellow (Western Pacific), dark blue (Europe) and
green (North America and Caribbean). IHS, Indian Health Service

Multiple Indigenous populations of the USA, Canada, Nauru
and Australia (n=21) reported prevalence above 10%, with
values ranging from 10.2% among Navajo Peoples of Ari-
zona, USA, to 24% among Nauruans of Nauru, while other
Indigenous populations from the USA, Canada, Australia
and Papua New Guinea reported prevalence below 10%
(n=34). Prevalence reported below 10% ranged from 0%
among Indigenous People of Masilakaiufa, Papua New
Guinea, to 9.5% among the Shoshone-Bannock of Fort Hall,
Idaho, USA.

Between 1990 and 1999 (results presented in Fig. 2
[37-39, 52-77]), type 2 diabetes prevalence ranged from
0.3% to 39% for the 46 Indigenous populations reported in
studies available in this time period (Fig. 2). Of these, 61%
(28/46) reported prevalence above the decade’s average
global prevalence of 3.9% [21, 33]. Indigenous populations
from the USA, Canada, Australia, Micronesia, Papua New
Guinea and Tonga (n=18) reported prevalence above 10%,
with values ranging from 10.9% among American Indian
and Alaska Natives living near Indian Health Service units
across the USA, to 39% among the Akimel and Tohono
O’odham of Arizona, USA. Indigenous populations from
the USA, Canada, Siberia, Australia, Aotearoa New Zealand,
Fiji, Malaysia and Chile (n=29) reported prevalence below
10%, with values ranging from 0.3% among both Northern
Indigenous Peoples of Siberia and Orang Asli Aboriginal
People in Malaysia, to 9.7% among First Nations in Sas-
katchewan, Canada.

Between 2000 and 2009 (results presented in Fig. 3
[78-123]), type 2 diabetes prevalence ranged from 0.7% to
33.9% for the 76 Indigenous populations reported in studies
available in this time period (Fig. 3). Of these, 72% (55/76)
reported prevalence above the decade’s average global prev-
alence of 5.6% [22, 33]. Indigenous populations from the
USA, Canada, Mexico, Ireland, Australia, Aotearoa New
Zealand, Micronesia and Brazil (n=33) reported preva-
lence above 10%, with values ranging from 12.0% among
Indigenous Australians (one remote Northern Territory com-
munity from 2001-2002) to 33.9% among Indigenous Aus-
tralians in Central Australia (2008-2009). Other Indigenous
populations from the USA, Canada, Greenland, Aotearoa
New Zealand, Argentina, Brazil, Jordan and India (n=43)
reported prevalence below 10%, with values ranging from
0.7% among Raica People of Northwest Rajasthan, India, to
9.8% among Maori of Aotearoa New Zealand.

Between 2010 and 2020 (results presented in Fig. 4 [17,
18, 36, 124—-164]), type 2 diabetes prevalence ranged from
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0.7% to 40.3% for 69 Indigenous populations reported in
studies available in this time period (Fig. 4). Of these, 65%
(45/69) reported prevalence above the decade’s average
global prevalence of 8% [22, 23]. Indigenous populations
from the USA, Canada, Mexico, Australia, Samoa, China,
Brazil, Guatemala, Guyana, Panama, Sudan and India
(n=43) reported prevalence above 10%, with values ranging
from 10.2% among American Indian and Alaska Natives of
Northwest USA, and Naga People in India, to 40.3% among
Arawaks and Lokono Peoples in Guyana. In contrast, 26
Indigenous populations from the USA, Mexico, Greenland,
Solomon Islands, China, Brazil, Panama, Cameroon and
India, reported prevalence lower than 10%, ranging from
0.7% among Manuopo People of the Solomon Islands to
9.9% among Native Hawaiian and Other Pacific Islanders
of Hawaii, USA.

ESM Table 2 presents overall reported prevalence above
and below 10% for each decade. The proportions of popula-
tions with type 2 diabetes prevalence above and below 10%
reverse within four decades, with 38% of populations who
experienced prevalence above 10%, and 62% who experi-
enced prevalence below 10% in the 1980s, compared with
62% of populations who experienced prevalence above 10%,
and 36% who experienced prevalence below 10% between
2010 and 2019.

Type 2 diabetes prevalence by age group Of the 202 stud-
ies, 42% (84/202) reported prevalence by age group. For
many populations, prevalence increased with age. The low-
est reported prevalence was 0% among a group aged 18-34
years of Northern Indigenous Peoples of Siberia between
1991 and 1996 [37]. The highest reported prevalence was
50.5% among a 45-54 year age group of Wanigela Peo-
ples of Papua New Guinea in 1991 [54]. ESM Fig. 3 shows
prevalence ranges by age group for each decade. Alaska
Indigenous populations had the lowest reported prevalence
among every age group and decade. Indigenous populations
of Siberia, Aotearoa New Zealand, Greenland and India also
had some of the lowest reported prevalence for some age
groups. Those who reported the highest prevalence included
Indigenous populations of Canada, Australia, Papua New
Guinea, the USA, Aotearoa New Zealand and Brazil. The
number of populations who reported prevalence above 10%
in each age group included: (n=4) 18-34 years; (n=4) 3544
years; (n=10) 45-54 years; (n=12) 55-64 years; (n=52) 65
years and older.

Sex-specific type 2 diabetes prevalence Sex-specific data
were reported for 51% (n=133) of the 263 study popula-
tions. Type 2 diabetes prevalence ranged from 0% to 40.6%
among Indigenous women and from 0% to 32.4% among
Indigenous men. Of the 133 study populations reporting
sex-specific data, 73% (n=97) reported higher prevalence
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2000 estimated global average diabetes prevalence [33]
2010 estimated global average diabetes prevalence [22]

aocoooany - 4.6%
st 6.6%

Raica; Bikaner, NW Rajasthan, India, 2002 [78] 22 0.7%
Banjara; Jhunjhunu, Sikar & Churu, Rajasthan, India, 2008~ [79] ——. 4.3%
Banjara, Natt, Sapara, Bhawariya, Sansui, Bhopa, Guijjar, India, 2008 [79] —— 4.4%
Natt; Jhunjhunu, Sikar & Churu, Rajasthan, India, 2008~ [79] —— 5.4%

Chechens; Jordan, 2008-2009 [80]
Circassians; Jordan, 2008-2009 [80]

Toba Aborigines; Argentina, 2003 [81]

Guarani; Espirito Santo, Brazil, 2003-2004 [82]
Tupinikin; Espirito Santo, Brazil, 2003-2004 [82]
Xavante; Mato Grosso, Brazil, 2008-2011 [83]

Kosraen; Kosrae Island, Micronesia, 2001 [84]

Maori; Auckland, Aotearoa New Zealand, 2002-2003, 2014-2015 [85]
Maori; Rotorua, Aotearoa New Zealand, 2008 [86]

Maori; Aotearoa New Zealand, 2009 [87]

Maori; Aotearoa New Zealand, 2008-2009 [88]

Maori; Tolga Bay, Potaka, E Coast, Aotearoa New Zealand, 2003 [89]
Maori; Auckland, Aotearoa New Zealand, 2002-2003 [90]

Indigenous; Northern Territory, Australia, 2001-2002 [91]

Aboriginal & Torres Strait Islander; Northern Territory, Australia, 2003-2004 [92]
Aboriginal, Community 1, Northern Territory Australia, 2000-2003 [93]
Indigenous; Northern Territory, Australia, 2004-2006 [94]

Aboriginal, Community 2, Northern Territory Australia, 2000-2003 [93]
Aboriginal; Community 3, Northern Territory Australia, 2000-2003 [93]
Indigenous; Central Australia, 2008-2009 [95]

Irish Travellers; Ireland, 2008-2009 [96]
Inuit; Greenland, 2005-2010 [97]
San Rafael & Uci; Yucatan, Mexico, 2000 [98]

Inuit; Provinces & Territories, Canada, 2005-2008 [99
Inuit; Canada, 2006 [100

Inuit; Inuvialuit, Canada, 2007-2008 [101

First Nations; Provinces & Territories, Canada, 2005-2008 [99
Métis; Provinces & Territories, Canada, 2005-2008 [99
Métis; Alberta, Canada, 2006 [102

Métis; Canada, 2009-2010 [100;

First Nations; Alberta, Canada, 2005 [103

First Nations; Off-reserve, Canada, 2009-2010 [100
Métis; Ontario, Canada, 2009 [103

First Nations; Alberta, Canada, 2006 [104

First Nations; On-reserve, Canada, 2008-2010 [105]
First Nations; Manitoba, Canada, 2003 [106

Sandy Bay First Nation; Manitoba, Canada, 2003 [107]

Indigenous population; location, year

Alaska Native; Southwest Alaska, USA, 2006 [108]

Alaska Native; North Coast, Alaska, USA, 2006 [108]

Alaska Native; Northwest Alaska, USA, 2006 [108]

American Indian/Alaska Native; National, USA, 1997-2009 [109
Yup'ik, Cup'ik, Inupiaq, Siberian; Alaska, USA, 2006 [108]

Alaska Native; Southwest Alaska, USA, 2006 [108]

Alaska Native; Northwest Alaska, USA, 2006 [108

Alaska Native; Alaska, USA, 2006 [108

Athabascan, Tsimshian, Tlingit & Haida; Southeast Alaska, USA, 2006 [108
Alaska Native; Interior Alaska, USA, 2006 [108

Alaska Native; South Central Alaska, USA, 2006 [108

Alaska Native; SE Alaska Region 2, USA, 2006 [108]

Inupiat & Yupik; Norton Sound, Alaska, USA, 2000-2004 [110
American Indian/Alaska Native; Pacific Coast, USA, 2005-2006 [111
American Indian/Alaska Native; Alaska, USA, 2005-2006 [111
American Indian/Alaska Native; East, USA, 2005-2006 [111
American Indian/Alaska Native; Southwest, USA, 2005-2006 [111
American Indian/Alaska Native; National, USA, 2005-2006 [111
American Indian/Alaska Native; North Plains, USA, 2005-2006 [111
Aleut & Alutiig; Aleutian & Pribilof Islands, Alaska, USA, 2006 [108
NHOPIs; California, USA, 2005, 2007, 2009, 2011 [112

Alaska Native; SE Alaska Region 1, USA, 2006 [108]

Native American; National, USA, 2001 [113

American Indian/Alaska Native; National, USA, 2004-2005 [114
American Indian; North Dakota, USA, 2004 [115]

Pacific Islander; National, USA, 2001 [113

Native American; California, USA, 2005 [116

American Indian/Alaska Native; California, USA, 2002-2006 [117]
American Indian/Alaska Native; National, USA, 2002 [118]
American Indian; Montana, USA, 2003 [119

Chamorro; San Diego County, California, USA, 2001 [120
Chamorro; San Diego, California, USA, 2003 [121

American Indian/Alaska Native; Califorina, USA, 2005, 2007, 2009, 2011 [112]
American Indian/Alaska Native; National, USA, 2004-2008 [122]
American Indian; 13 Rez Sites, CA, USA, 2002-2003 [123]
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«Fig. 3 Indigenous adult type 2 diabetes prevalence (%): 2000-2009.
Red stripes denote estimated global average diabetes prevalence.
International Diabetes Federation regions include: white (South-East
Asia), orange (Middle East and North Africa), light blue (South and
Central America), yellow (Western Pacific), dark blue (Europe) and
green (North America and Caribbean). NHOPIs, Native Hawaiian
and Other Pacific Islanders; Rez, Reservation

for Indigenous women compared with Indigenous men,
with differences ranging from 2.0% to 22.2%. This trend
was observed across data for all years and age groups. The
largest sex-specific difference was 22.2% in Mato Grosso,
Brazil, with a prevalence of 40.6% among Xavante women
compared with 18.4% among Xavante men [83]. In some
countries, (USA, Brazil, Australia, Fiji, Solomon Islands
and Vanuatu), Indigenous women had more than twice the
prevalence when compared with Indigenous men from the
same populations (ESM Fig. 4).

In contrast, there were multiple instances (n=17) where
Indigenous men reported between 2% and 16.4% higher
prevalence than Indigenous women. Two examples of this
were in California, USA, with 32.4% and 16.0% prevalence
for American Indian men and women, respectively, and in
Papua New Guinea, with 17.9% and 10.0% prevalence for
Wanigela men and women, respectively (ESM Fig. 4). For
the populations with reported sex-specific data (n=133),
53% of Indigenous women and 61% of Indigenous men
reported prevalence below 10%. ESM Fig. 4 presents sex-
specific data by decade. Type 2 diabetes prevalence was
reportedly higher for Indigenous women compared with men
for every decade. The percentages of populations in which
Indigenous women had a greater prevalence than men for
each decade were 70%, 82%, 61% and 72%, respectively.

Quality of studies Quality assessment of the studies (n=202)
revealed that 37% were high quality, 61% were medium
quality and 2% were low quality (ESM Table 3).

Discussion

This paper presents the first comprehensive systematic
review in over a decade concerning type 2 diabetes preva-
lence among Indigenous adult populations globally. It is
the first to present a global view of type 2 diabetes preva-
lence among Indigenous populations, examining prevalence
according to region, time period, age and sex. The systematic
review reveals a consistent pattern of alarmingly high preva-
lence for many Indigenous populations. The highest reported
prevalence for an Indigenous adult population (40.3% in
2010) was over six times the estimated global prevalence
for the same year (6.6% in 2010) [22, 36]. For each decade
from 1980 to 2020, the proportion of Indigenous popula-
tions with type 2 diabetes above the average estimated global
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prevalence was markedly high: 93% in the 1980s, 61% in the
1990s, 72% in the 2000s, and 65% in the 2010s. The high-
est reported type 2 diabetes prevalence for each decade was
between 5 and 10 times higher than the global average for
each time period. Almost half (45%) of the Indigenous popu-
lations included in this review have faced glaring realities of
type 2 diabetes prevalence above 10% for several decades.
The 2050 global projected prevalence of 10% was selected
as a threshold to illustrate that many Indigenous communi-
ties have experienced prevalence above 10% since at least
the 1980s, well ahead of global trends by as much as 70
years [21]. This finding underscores the longstanding and
disproportionate burden of type 2 diabetes in Indigenous
populations. In contrast, only 9% of populations reported
low prevalence below 2%; two-thirds of these reports were
from studies conducted before 2000, and many of these
populations have since reported higher prevalence in recent
decades. High prevalence was reported across all age groups
in every decade, including young adults aged 18-34 years.
Type 2 diabetes prevalence was consistently higher among
Indigenous women compared with Indigenous men. Impor-
tantly, many of the studies were conducted in high-income
countries with some of the most advanced economies and
access to sophisticated healthcare systems. This juxtapo-
sition illustrates enduring disparities and an inequitable
distribution of resources for the most under-resourced and
marginalised populations in each country.

This systematic review identified several Indigenous
populations who consistently reported low prevalence, with
some reporting 0% or very low type 2 diabetes prevalence.
Many Alaska Indigenous populations reported notably low
prevalence between 1984 and 2017. This was also observed
among some First Nations populations in Canada, with a
range of 1-5.7% between 1983 and 2008. Indigenous popu-
lations who have very low type 2 diabetes prevalence appear
to be those who have managed to retain or reclaim cultural
practices, language, ceremonies and traditional food sys-
tems [14, 165, 166]. This finding is also supported by evi-
dence that even a short-term return to traditional lifestyles
improves weight and glucose tolerance [167]. Additionally,
Akimel O’odham Peoples in rural Mexico are reported to
have much lower type 2 diabetes and obesity prevalence
than Akimel O’odham Peoples living in the USA, suggest-
ing potential differences in lifestyle and Indigenous-specific
health determinants [168]. It is essential that we look to tra-
ditional and contemporary lifestyle practices of Indigenous
populations for guidance. However, despite some Indigenous
populations reporting lower prevalence, the burden is still
often considerably higher than that reported for non-Indig-
enous populations living in the same regions [8, 17, 18].

Type 2 diabetes prevalence increased with age, and preva-
lence above 10% was observed for younger adults in four
Indigenous populations in the USA, Australia and Papua
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Indigenous population; location, year

2010 estimated global average diabetes prevalence [22]
2019 estimated global average diabetes prevalence [23]

Gujjar & Bakerwal; Anantnag, Pulwama, Ganderbal, Kupwara, S/J & K, India, 2014-2016 [124]

Raika; Pali, Sirohi, Jodhpur/Rajasthan, India, 2014-2015 [125]

Kombdiki, Gajnuru, Minya, Konankere, Martalli; Kollegal t., Cham. & Karn., India, 2015 [126]
Tangkhul Naga; Manipur, India, ~2010 [127]

Malayalee; Jawadu Hills, Vellore District/Tamil Nadu, India, 2018 [128]

Gaddi; Rural Bharmour of Chamba Himachal Pradesh, India, 2011-2012 [129]
Liangmai Naga; Manipur, India, 2014-2016 [130]

Bhils, Kokana, Katkaris, Thakar; Raigad, Pune, Dhule, & N/M, India, 2012-2016 [131]
Kinnaur Tribal Population; Himachal Pradesh, India, 2014 [132]

Katkari; Raigad/ Maharashtra, India, 2012-2014 [133]

Gaddi; Urban Dharamshala of Kangra Himachal Pradesh, India, 2011-2012 [129]
Naga; Manipur, India, ~2010 [134]

Meitei; Imphal East & West, Thoubal, Kakching, Bishnupur/Manipur, India, 2019 [135]
Mizo; Manipur, India, 2014-2016 [130]

Fulbe; East & Adamawa, Cameroon, 2013 [136]
Mbororo; East & Adamawa, Cameroon, 2013 [136]

Danagla, Mahas, & Halfawyeen; North Sudan, 2015 [137]

Hui; 31 Provinces, China, 2015-2017 [138]
Tibetan; 31 Provinces, China, 2015-2017 [138]

Manuopo; Solomon Islands, 2017-2018 [139]
Sasamungga; Solomon Islands, 2017-2018 [139]
Taro; Solomon Islands, 2017-2018 [139]

Native American; Trans-isthmian Zone, Panama, 2010-2011 [140]
Kuna Indians; San Blas Islands, Panama, ~2012 [141]

Maya; Tecpan, Chimaltenango, San Antonio Suchitepequez, Guatemala, 2018-2019 [142]

Xikrin; Para, Brazil, 2015-2016 [143]

Guarani,Terena & Kaiowa; Mato Grosso do Sul, Brazil, 2009-2011 [144]
Munduruku; Amazonas, Kwata, Laranjal, Brazil, 2018 [145]

Xavante; Mato Grosso, Brazil, 2010-2012 [146]

Arawaks & Lokono; Pakuri, Guyana, ~2010 [36]

Zhuang; 31 Provinces, China, 2015-2017 [138]
Uyghur; 31 Provinces, China, 2015-2017 [138]

Samoan; 15 Sites, Samoa, 2019 [147]

Aboriginal; Australia, 2018-2019 [148]
Aboriginal; Western Australia, 2010-2014 [149]

Inuit; Greenland, 2014 [150]

Indigenous; Rural Chiapas, Mexico, 2010-2012 [151]
Indigenous; Chiapas, Mexico, 2010-2012 [151]

Indigenous; Urban Chiapas, Mexico, 2010-2012 [151]
Totonacs; Mexico, ~2020 [152]

Indigenous & Mestizo; San Quintin, Mexico, 2013-2014 [153]

First Nations; Saskatchewan, Canada, 2012-2013 [154]

First Nations; Sioux Lookout, Ontario, Canada, 2015-2016 [155]
First Nations; NW Ontario, Canada, 2014-2017 [18]

Indigenous; Toronto, Canada, 2015-2016 [156]

First Nations; Ontario, Canada, 2014 [157]

First Nations; Reserve Lands, Canada, 2008-2018 [158]

First Nations; Ontario, Canada, 2012 [159]

American Indian/Alaska Native; Alaska, USA, 2017 [17]

NHOPIs; Hawaii, USA, 2011, 2013, 2015 [160]

American Indian/Alaska Native; Northwest, USA, 2017 [17]
American Indian/Alaska Native, California; USA, 2017 [17]

Native American; California, USA, 2010 [161]

American Indian/Alaska Native; Great Lakes, USA, 2017 [17]
Native Hawaiian Pacific Islander; California, USA, 2011-2014 [162]
Native Hawaiian Pacific Islander; National, USA, 2011-2014 [162]

American Indian/Alaska Native; IHS Regions, USA, 2017 [17] =

American Indian/Alaska Native; Southern Plains, USA, 2017 [17]
Native Hawaiian Pacific Islander; California, USA, 2011-2014 [162]
American Indian/Alaska Native; Northern Plains, USA, 2017 [17]
Native Hawaiian Pacific Islander; California, USA, 2011-2014 [162]
American Indian/Alaska Native; National, USA, 2015 [163]
American Indian/Alaska Native; SW Region 1, USA, 2017 [17]
Native Hawaiian Pacific Islander; California, USA, 2011-2014 [162]
Hawaiian, Guamanian, Samoan; California, USA, 2010 [161]
Native Hawaiian Pacific Islander; California, USA, 2011-2014 [162]
American Indian/Alaska Native; East, USA, 2017 [17]

American Indian/Alaska Native; SW Sub-Region 2, USA, 2017 [17]

Chickasaw & Choctaw; Oklahoma, USA, 2013 [164]
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«Fig.4 Indigenous adult type 2 diabetes prevalence (%): 2010-2019.
Red stripes denote estimated global average diabetes prevalence.
International Diabetes Federation (IDF) regions include: white
(South-East Asia), grey (Africa), orange (Middle East and North
Africa), yellow (Western Pacific), light blue (South and Central
America), dark blue (Europe) and green (North America and Carib-
bean). S/J & K, Srinagar/Jammu and Kashmir; Kollegal t., Kollegal
taluk; Cham., Chamrajanagar; Karn., Karnataka; N/M, Nandurbar/
Mabharashtra. THS, Indian Health Service; NHOPIs, Native Hawaiian
and Other Pacific Islanders

New Guinea. Notably, a prevalence of 20.4% among 18-35
year olds was reported among the Wanigela People of Papua
New Guinea [54]. High type 2 diabetes prevalence among
young adults demonstrates an urgent need for prevention
strategies targeting younger age groups, especially given
accumulating evidence showing adverse trajectories of
complications among those who develop type 2 diabetes at
younger ages. The companion paper further reinforces the
critical importance of understanding drivers of the dispro-
portionate diabetes burden in younger generations of Indige-
nous Peoples [27]. Many of the young populations with high
prevalence were also from high-income countries, consistent
with findings from the adult populations described above.
Critical sex-specific differences were observed, with
73% of studies reporting higher prevalence for Indigenous
women compared with Indigenous men. Similar differences
were also observed in the companion paper, with higher
prevalence reported among Indigenous girls compared with
boys [27]. Studies have considered the potential connection
between maternal diabetes and the later risk of developing
type 2 diabetes [169]. Heightened prevalence among Indig-
enous women presents concern for the health outcomes of
Indigenous mothers and their children. Further research
focused on understanding higher reported prevalence among
Indigenous women should be conducted considering the
potential connection between maternal diabetes and the later
risk of youth developing diabetes [169], especially consider-
ing the potential roles of intrauterine, early-life and intergen-
erational factors in the aetiology of type 2 diabetes [169].
This systematic review highlights the lack of prevalence
data for Indigenous populations. The search resulted in
studies that represented only 37 of 90 countries with known
Indigenous populations and approximately 187 of more
than 5000 known populations. The strengths of this review
include the use of standardised systematic review methods,
as well as the familiarity of the Indigenous/non-Indigenous
researchers with respective regions. The study was inten-
tionally designed and reported in a culturally appropriate
manner, recognising the diversity of disaggregate Indig-
enous populations while using respectful terminology. The
research team’s Indigenous/non-Indigenous regional exper-
tise within North America, South America and Oceania,
enhanced data extraction and interpretation. The studies

@ Springer

included came from multiple time periods and often used
outdated and sometimes harmful language when referring to
Indigenous populations, because of this, the authors made a
conscious effort to use respectful language for populations
identified and apologise for the use of any disrespectful ter-
minology that may have been missed.

Potential limitations include the review of English-lan-
guage studies only, potentially excluding relevant research
from non-English sources. Publication bias is possible,
given that community-based efforts may be undocumented
or reported in studies with smaller sample sizes than our
inclusion criterion (n>200), and that studies reporting
low prevalence may be less likely to be accepted for pub-
lication. However, upon further assessment, all studies
excluded due to small sample size came from popula-
tions and/or geographic regions that are represented in
the included data. Low- and middle-income countries and
communities may lack resources to assess diabetes preva-
lence among Indigenous populations, which may have led
to fewer studies from these regions. Additionally, the small
number of low-quality studies may be attributed to the
exclusion of studies with small sample sizes. Finally, the
authors acknowledge that comparisons with global preva-
lence projections should be interpreted with caution, as
some projections have historically underestimated the true
burden.

Future directions Future research should focus on improv-
ing access to screening and diagnostic technology, which
is not always available to Indigenous populations due to
geographic and resource barriers. Although increases in
prevalence may reflect a reduction in mortality, heightened
prevalence estimates deepen the importance of access to
healthcare to improve early detection and clinical manage-
ment of type 2 diabetes. It is also essential to focus on the
facilitating factors that contribute to low type 2 diabetes
prevalence and implementing culturally safe and relevant
prevention and management strategies. Notably, many
countries that reported populations with low prevalence
also reported populations with high prevalence, demonstrat-
ing the potential impact of localised and culturally adapted
approaches. Increased access to culturally appropriate,
community-led care implemented by and with Indigenous
populations is critical for improved health. Adherence to
Indigenous governance processes by researchers and pro-
fessionals is essential to achieve respectful data collection
and reporting. When conducting research involving Indig-
enous Peoples, respectful methods include gaining proper
approvals from Indigenous populations prior to conducting
research, prioritising Indigenous community input from
project inception, promoting community-led research that
is representative of each Indigenous population, prioritis-
ing culturally based and safe practices, using respectful
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language, disaggregating data to understand Indigenous
population-specific disease burdens, focusing on Indigenous
community strengths rather than deficits, and disseminating
culturally appropriate, community-informed research find-
ings. Indigenous community-led research and programme
delivery are crucial for preventing and managing diabetes
and achieving equitable health outcomes among global
Indigenous populations.

Conclusion This systematic review provides a compre-
hensive summary of the global burden of type 2 diabetes
among Indigenous adult populations. For several decades,
most Indigenous populations reported type 2 diabetes preva-
lence disproportionately higher than the average estimated
global prevalence. Prevalence increased with age, and most
Indigenous populations reported higher prevalence for Indig-
enous women compared with Indigenous men from the same
population. This systematic review serves as an impetus for
global leaders to rectify the epidemic levels of type 2 dia-
betes among Indigenous populations through actionable
Indigenous-led efforts to achieve equitable health outcomes.
Strengths-based, culturally grounded and community-
tailored approaches are imperative for the prevention and
management of type 2 diabetes among Indigenous Peoples.

Supplementary Information The online version of this article (https://
doi.org/10.1007/s00125-025-06624-y) contains peer-reviewed but
unedited supplementary material.
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