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Abstract

Background: In the Americas, the number of people living with diabetes is expected to rise
from 92 million in 2024 to 120 million by 2050. Indigenous populations may experience
distinct biological, environmental, and sociocultural risk factors; however, they are often
treated as a homogeneous group in epidemiological research, and consolidated evidence on
diabetes prevalence across diverse Indigenous populations remains limited. This scoping
review examines the prevalence of diabetes among Indigenous populations in the Americas.
Methods: Following PRISMA-ScR guidelines, we conducted a systematic scoping review
of population-based studies reporting the prevalence of diabetes among Indigenous adult
populations in the Americas. Searches were performed in PubMed and Scopus. Collected
data included study location, Indigenous group, population characteristics, diagnostic
criteria, and test used and reported prevalence estimates. Results: Sixty documents
encompassing 73 studies met the inclusion criteria, representing 45,503 individuals from
16 countries between 1975 and 2025. The total number of ethnic groups represented was
111, and 12 studies did not identify a specific ethnic group. Fasting blood glucose (FBG)
was the most frequently used diagnostic method, followed by the oral glucose tolerance test
(OGTT). Estimates of the prevalence of diabetes varied widely across populations, regions,
and time periods. Five studies—from Brazil, Chile, Colombia, Mexico, and Paraguay—did
not identify any cases of diabetes. Among studies reporting cases, prevalence ranged
from 1 to 70% in North America, 5 to 14% in Central America, and 1 to 29% in South
America. Conclusions: The prevalence of diabetes among Indigenous populations varied
widely across the region, with substantially higher estimates reported in North America
than in Central and South America. The decline in published studies in recent years
suggests reduced research attention to this topic. The marked heterogeneity identified in
this review underscores the need for standardized measurement approaches to support
population-specific strategies aligned with personalized care and precision public health.
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1. Introduction
The global prevalence of diabetes was estimated at 589 million people between the

ages of 20 and 79 years, in 2024; this number is projected to increase by 46% over the next
25 years. In the Americas, approximately 92 million people were living with diabetes in
2024, with forecasts predicting an increase to 120 million by 2050 [1].

The rising global burden of diabetes is largely driven by the growing prevalence
of type 2 diabetes. This pattern is associated with both modifiable risk factors—such as
overweight or obesity, physical inactivity, and poor nutrition—and non-modifiable factors,
primarily age and genetic predisposition [1].

Before European contact, Indigenous populations in the Americas likely exceeded
100 million and encompassed thousands of distinct peoples and more than 1000 languages,
reflecting exceptional demographic and cultural diversity [2–4]. Colonization in the six-
teenth century caused a severe demographic collapse, driven by introduced diseases and
social disruption, leading to the loss of numerous communities and languages [5,6]. Since
the mid-twentieth century, Indigenous populations have gradually recovered, reaching
an estimated 100 million people today, although marked heterogeneity persists across
regions [7–10].

Historically, an increased prevalence of diabetes has been documented among Native
populations in North America. One of the highest recorded rates has been observed in the
Pima Indians of Arizona [2]. For years, research has emphasized the critical contribution
of genetic susceptibility to type 2 diabetes, especially when compounded by adverse
environmental conditions.

Understanding the scope, heterogeneity, trends, and risk factors of diabetes in In-
digenous populations of the Americas is crucial for identifying research gaps and guiding
future studies. By summarizing existing data, this systematic review aims to provide
an evidence-based foundation to improve health outcomes and reduce disparities. The
objective of this study is to identify reports on the prevalence of diabetes among adult
Indigenous populations across the Americas.

2. Materials and Methods
This systematic review was designed to address the following research question: What

is the prevalence of diagnosed and undiagnosed diabetes among the adult Indigenous
populations of the Americas?

The search strategy adheres to PRISMA guidelines for systematic reviews (PRISMA
checklist in Supplementary Table S8). Specifically, this study follows the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR). In accordance with these guidelines, the study protocol is registered with
the Open Science Framework (OSF): https://doi.org/10.17605/OSF.IO/CY6NH (accessed
on 19 January 2026).

2.1. Search Strategy

The literature search was conducted using PubMed and Scopus with the follow-
ing keywords:

(TITLE-ABS-KEY (indigenous) OR TITLE-ABS-KEY (aboriginal) OR TITLE-ABS-KEY
(indian) AND TITLE-ABS-KEY (diabetes prevalence) AND TITLE-ABS-KEY (america) OR
TITLE-ABS-KEY (mexico) OR TITLE-ABS-KEY (belize) OR TITLE-ABS-KEY (guatemala)
OR TITLE-ABS-KEY (el AND salvador) OR TITLE-ABS-KEY (honduras) OR TITLE-ABS-
KEY (nicaragua) OR TITLE-ABS-KEY (costa AND rica) OR TITLE-ABS-KEY (panama) OR
TITLE-ABS-KEY (colombia) OR TITLE-ABS-KEY (venezuela) OR TITLE-ABS-KEY (peru)
OR TITLE-ABS-KEY (bolivia) OR TITLE-ABS-KEY (ecuador) OR TITLE-ABS-KEY (chile)

https://doi.org/10.3390/jpm16020116
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OR TITLE-ABS-KEY (paraguay) OR TITLE-ABS-KEY (argentina) OR TITLE-ABS-KEY
(uruguay) OR TITLE-ABS-KEY (brazil) OR TITLE-ABS-KEY (guyana) OR TITLE-ABS-KEY
(suriname) OR TITLE-ABS-KEY (united states) OR TITLE-ABS-KEY (canada) OR TITLE-
ABS-KEY (puerto rico) OR TITLE-ABS-KEY (cuba) OR TITLE-ABS-KEY (dominican) OR
TITLE-ABS-KEY (dominicana) OR TITLE-ABS-KEY (haiti) OR TITLE-ABS-KEY (jamaica)
OR TITLE-ABS-KEY (trinidad) OR TITLE-ABS-KEY (grenada)).

In addition, we conducted an internet search for relevant gray literature, including
documents from governmental and academic institutions. We also reviewed citations from
the retrieved documents to identify additional reports meeting the inclusion criteria that
may have been overlooked in the systematic review. Articles that met the inclusion criteria
and were identified in a previous search [11] were also included.

2.2. Article Selection

A comprehensive search was conducted for relevant documents from all countries in
the Americas, restricted to publications from 1975 to 2025. The search was completed in
July 2025. The inclusion criteria required original documents that:

(a) described population-based surveys of the prevalence of diabetes among adult Native
or Indigenous subjects of both genders (or a subgroup);

(b) employed an unbiased, adequate population-based sampling procedure (probabilistic
sample, cluster sample, or census);

(c) reported prevalence rates in percentages;
(d) included total diabetes prevalence (diagnosed plus newly identified cases) using

international diagnostic blood glucose standards and tests available at the time of the
study (as shown in Figure 1); and

(e) were published in English, Spanish, French, or Portuguese between 1975 and 2025.

Studies were excluded if they exhibited any source of selection bias, such as non-
random samples or clinical series. All retrieved articles were independently reviewed by
three reviewers (ES, FC, RWM, NCB, or AB).

2.3. Data Extraction

Data were independently extracted by two reviewers, selected from ES, FC, RWM,
and NCB. Discrepancies were resolved by a third reviewer (AB) before finalizing the
dataset. Extracted data points included country, author, study site, year of study, year of
publication, ethnic group, age, sample size, diagnostic test, diagnostic method and values,
and prevalence rate.

2.4. Data Analysis

The extracted data on the prevalence of diabetes among Indigenous populations in
the Americas were analyzed descriptively. Prevalence rates were compared by study year
(or publication year if the study year was unavailable), country, subregion, diagnostic test,
diagnostic criteria and values, and gender.

To address measurement heterogeneity, all summaries were stratified by diagnostic
test, FBG, OGTT, casual (or random) blood glucose test (CBGT), or HbA1c and diagnostic
criteria (Table 1) (WHO 1985/1999/2003–06/2011) [12–16].
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Table 1. World Health Organization criteria for the diagnosis of diabetes mellitus, 1985, 2003–2006,
and 2011.

Test 1985 WHO
Criteria [12]

1999 WHO
Criteria [13]

2003, 2006 WHO
Criteria [14,15]

2011 WHO
Criteria [16]

Fasting blood
glucose (FBG)

≥140 mg/dL
(7.8 mmol/L)

≥126 mg/dL
(7.0 mmol/L)

≥126 mg/dL
(7.0 mmol/L)

≥126 mg/dL
(7.0 mmol/L)

Oral glucose tolerance
test (OGTT)

≥200 mg/dL
(11.1 mmol/L)

≥200 mg/dL
(11.1 mmol/L)

≥200 mg/dL
(11.1 mmol/L)

≥200 mg/dL
(11.1 mmol/L)

Glycated
hemoglobin (HbA1c) - - - ≥6.5%

 

Figure 1. Source: Modified from Page MJ, et al. BMJ 2021;372:n71. https://doi.org/10.1136/
bmj.n71 [17]. This work is licensed under CC BY 4.0. To view a copy of this license, visit https:
//creativecommons.org/licenses/by/4.0/ (accessed on 20 January 2025).

2.5. Primary Effect Measure

The primary effect measure in this review was the prevalence of diabetes mellitus,
expressed as the percentage of participants with diabetes (diagnosed and undiagnosed
combined) in each included study population. Where available, we report the sex-specific
prevalence (men, women, both) as well as the 95% confidence intervals provided in the
original studies. We did not calculate pooled effect sizes because of substantial heterogene-
ity across populations, diagnostic tests, and time periods. Instead, we present prevalence
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estimates descriptively and stratify by country, region, sex, diagnostic test, and diagnostic
criteria. Owing to substantial heterogeneity across populations, diagnostic methods, and
study periods, results are only reported descriptively.

3. Results
3.1. Study Identification and Coverage

The search identified 2267 records (Table 2); 60 documents comprising 73 population-
based studies met the inclusion criteria, representing 44,148 individuals from 16 countries in
the Americas. Most participants were from North America, followed by Central and South
America. No eligible population-based studies were identified from Caribbean nations
or from several countries in South America (Guyana, Uruguay, Peru, and Venezuela) and
Central America (Costa Rica and El Salvador).

3.2. Prevalence of Diabetes by Subregion and Population Composition

With some exceptions, a pronounced subregional gradient was observed, with sub-
stantially higher diabetes prevalence reported in North America, intermediate prevalence
in Central America, and the lowest rates in South America. Extreme values were evident
at both ends of the spectrum. The highest prevalence reported was 70% among Native
American populations in Arizona in the mid-1990s, with similarly elevated estimates
(approximately 40%) documented among Indigenous groups in Delaware, the Dakotas,
and selected First Nations communities in Canada. In contrast, five studies conducted in
Brazil, Chile, Colombia, Mexico, and Paraguay reported no cases of diabetes, represent-
ing the lower bound of observed prevalence. Among studies reporting cases, prevalence
ranged from 1 to 70% in North America, 5 to 14% in Central America, and 1 to 29% in
South America.

3.3. Temporal Distribution of Studies

Clear temporal patterns were evident. Studies reporting the highest prevalence values
were concentrated in the 1990s, particularly in North America. In more recent decades,
prevalence estimates showed fewer extremes but continued wide variability across popu-
lations. Only one eligible study was published after 2020, indicating a marked decline in
recent research activity.

3.4. Indigenous Groups Represented

Across all studies, 111 distinct Indigenous groups were represented (Supplementary
Table S1). Most studies focused on specific ethnic groups; however, broader population
labels or unspecified ethnic groups—reported as Indigenous (seven studies) or Indige-
nous/mestizo (five studies)—were more common in national or multi-country surveys. The
Pima Indians were the most frequently studied group, appearing in six studies conducted
in the United States and Mexico. Most studies identified participants based on residence in
defined reservations, tribes, or communities. These studies focused on narrowly defined
Indigenous ethnic groups using geographic or other identification methods. In contrast,
some studies applied broader criteria that included individuals with varying degrees
of admixture.

3.5. Diagnostic Methods and Sampling

Most studies used venous blood samples analyzed in laboratory settings and fasting
blood glucose (FBG) as the primary diagnostic test (Supplementary Table S2). HbA1c was
used in 13% of studies. Nearly half of the studies employed more than one diagnostic test,
most commonly combining FBG and the OGTT.

https://doi.org/10.3390/jpm16020116
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Table 2. Prevalence of diabetes mellitus in Indigenous populations of the Americas.

Country Site Year Age N Ethnicity Test Method Value Men Women Both

1 USA [18] Arizona 1975 25+ 1414 Pima OGTT Laboratory ≥200 mg/dL 32.6 37.2 34.9 **

2 Chile [19] Community 1983 20+ 510 Mapuche OGTT Laboratory ≥200 mg/dL 0.4 1.4 1.0

3 Canada [20] Ontario 1986–1987 20–64 671 Cree, Ojibwa FBG Laboratory ≥126 mg/dL 10.0 11.0

4 USA [21] Tribe,
Minnesota 1988 20+ 346 Chippewa FBG/CBG and

OGTT 1 Laboratory ≥140 mg/dL
≥200 mg/dL 13.4 16.1 14.8

5 USA [22] Arizona 1987 20–74 275 Navajo FBG Laboratory ≥140 mg/dL 9.1 10.5 9.9

6 USA [23] Arizona 1988 20+ 231 Navajo FBG/OGTT Laboratory ≥140 mg/dL
≥200 mg/dL 10.8 14.3 12.4

7 USA [24]
Rural

reservation,
Arizona

1989–1990 20–74 419 Navajo FBG/OGTT Laboratory ≥140 mg/dL
≥200 mg/dL

13.9
(9.2–18.5)

18.4
(14.0–22.8)

16.5
(13.2–19.7)

8 USA [25] Multiple 1989–1991 45–74 3638

Akimel O’odham, Pee-Posh,
Tohono O’odham, Ak-Chin
Community, Apache, Ft. Sill
Apache, Caddo, Comanche,
Delaware, Kiowa, Wichita,

Oglala Sioux, Cheyenne River
Sioux, Spirit Lake Sioux

OGTT Laboratory ≥200 mg/dL 42.1 52.7

9 USA [26] Tucson,
Arizona 1990 25–65 230 Pascua Yaqui FBG/OGTT 2 Laboratory ≥140 mg/dL

≥200 mg/dL 35.4 38.9

10 USA [23] Rough Rock
community 1992 20+ 827 Navajo FBG/OGTT Laboratory ≥140 mg/dL

≥200 mg/dL
10.8 (4.4,

17.2)
14.3 (8.5,

20.1)
12.4 (8.1,

16.7)

11 USA [27] Southwestern
US 1991-92 20+ 575 Navajo FBG/OGTT Laboratory ≥140 mg/dL

≥200 mg/dL 19.4 24.6 22.9

12 USA [28] Minnesota 1992–1994 25+ 981 Chippewa and Menominee FBG/OGTT Laboratory ≥140 mg/dL
≥200 mg/dL 27.00 29.00 28.00

13 Mexico [29] Community,
Sonora 1994 20+ 224 Pima FBG/OGTT Laboratory ≥140 mg/dL

≥200 mg/dL 5.6 8.5 6.9

14 USA [29] Arizona 1995 20+ 888 Pima FBG/OGTT Laboratory ≥140 mg/dL
≥200 mg/dL 34.2 40.8 38.0

15 Canada [30] River Desert,
Quebec 1995 30–64 131 Algonquins FBG/OGTT Laboratory ≥140 mg/dL

≥200 mg/dL
16.3

(7.9–24.7)
16.3

(9.0–23.6)

16 Canada [30] Lac Simon.
Quebec 1995 30–64 168 Algonquins FBG/OGTT Laboratory ≥140 mg/dL

≥200 mg/dL
23.9

(12.9–34.9)
48.6

(38.4–58.8)

https://doi.org/10.3390/jpm16020116
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Table 2. Cont.

Country Site Year Age N Ethnicity Test Method Value Men Women Both

17 USA [25] Multiple 1993–1995 45–74 3638

Akimel O’odham, Pee-Posh,
Tohono O’odham, Ak-Chin
Community, Apache, Ft. Sill
Apache, Caddo, Comanche,
Delaware, Kiowa, Wichita,

Oglala Sioux, Cheyenne River
Sioux, Spirit Lake Sioux

OGTT Laboratory ≥200 mg/dL 48.2 61.3

18 Canada [31] Sandy Lake,
Ontario 1993–1995 20+ ** 728 Ojibwa-Cree FBG/OGTT Laboratory ≥140 mg/dL

≥200 mg/dL 28.0 24.2 26.1

19 USA [32] Arizona 1995 20–74 900 Pima, Maricopa, Papago FBG/CBG/
OGTT 3 Laboratory ≥140 mg/dL

≥200 mg/dL
65

(60.3–69.1)
72

(69.3–75.3)
70

(67.2–72.2)

20 USA [32] Delaware 1995 20–74 400 Apache, Caddo, Comanche FBG/CBG/
OGTT 3 Laboratory ≥140 mg/dL

≥200 mg/dL
38

(33.9–41.8)
42

(38.6–45.4)
40

(37.7–42.8)

21 USA [32] N and S
Dakota 1995 20–74 200 Ogala, Sioux, Cheyenne, River

Sioux, Devils Lake Sioux
FBG/CBG/

OGTT 3 Laboratory ≥140 mg/dL
≥200 mg/dL

33
(29.0–36.8)

46
(42.1–49.1)

40
(37.5–42.8)

22 Mexico
[33,34]

Maycoba,
Sonora 1995 20+ 226 Pima FBG/OGTT Laboratory ≥126 mg/dL

≥200 mg/dL 5.6 8.5 7.1

23
Mexico
[35,36] Durango 1996 30–64 193 Tepehuanos, Huicholes,

Mexicaneros FBG/OGTT Glucometer ≥140 mg/dL
≥200 mg/dL 0.0 0.0 0.0

24 Mexico [37] Community 1996–1997 15–77 91 Otomíes FBG Laboratory ≥126 mg/dL - - 4.4
(0.1–8.7)

25 Colombia
[38] Rural 1996 * 18+ 147 Arhuaco, Arzario, Kogui,

Wayuu OGTT Glucometer >10 mmol/L 0.0 0.0 0.0

26 Bolivia [39] Urban
El Alto 1998 25+ 776 Aymara OGTT Glucometer ≥200 mg/dL 5.3

(2.2–8.3)
4.3

(2.7–6.7)
4.8

(3.4–6.6)

27 Bolivia [39] Urban
Cochabamba 1998 25+ 266 Quechua OGTT Glucometer ≥200 mg/dL 7.9

(4.2–14.3)
8.9

(5.2–14.8)
8.4

(5.6–12.4)

28 Chile [40] Rural
Community 1998 20+ 319 Mapuche OGTT Laboratory ≥200 mg/dL 3.2

(0.7–9.0)
4.5

(2.2–8.1)
4.1

(2.2–6.9)

29 Chile [41] Rural
Community 1998 20+ 196 Aymara OGTT Laboratory ≥200 mg/dL 1.3

(0.0–7.0)
1.7

(0.2–6.0)
1.5

(0.3–4.5)

30 Paraguay
[42]

Community,
Chaco 1998 18–70 225 Ayoreos FBG or OGTT Laboratory ≥126 mg/dL

≥200 mg/dL 0.0 0.0 0.0

31 Guatemala
[43]

Rural, Urban
Sololá 1998 30+ 400 Quiche, Cakchiquel, Zutuhil OGTT Laboratory ≥200 mg/dL - - 6.8

https://doi.org/10.3390/jpm16020116
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Table 2. Cont.

Country Site Year Age N Ethnicity Test Method Value Men Women Both

32 Brazil [44]

Parque
Indígena do
Xingu (Mato

Grosso)

1999 20+ 86 Suyá FBG Glucometer ≥126 mg/dL 0.0 0.0 0.0

33 Mexico [45] Community,
Merida 2000 18–81 263 Maya FBG Laboratory ≥126 mg/dL - - 10.6

34 Brazil [46] Pará 2000 20+ 122 Parkateje FBG or OGTT Glucometer ≥126 mg/dL
≥200 mg/dL - - 1.1

35 Mexico [47] National 2000 20+ 3645 Multiple indigenous groups FBG/A1c Laboratory
≥126 mg/dL

or
6.5%

4.1
(3.1, 5.2)

36 Canada
[48,49]

Sandy Bay
Ojibway First

Nation,
Manitoba

2002–2003 18+ 482 Ojibway FBG Laboratory ≥126 mg/dL 27.0
(21.2–32.7)

31.0
(25.2–36.7)

29.0
(25.0–33.1)

37 Brazil [50] Upper Xingu 2002–2003 20+ 251 Kalapalo, Kuikuro, Matipu,
Nahukwá FBG Laboratory ≥126 mg/dL 0.0 0.0 0.0

38 Brazil [51]
Community,

Espírito
Santo

2003–2004 25–64 620 Guarani, Tupinikin FBG Laboratory ≥126 mg/dL 2.4 2.7 -

39 Chile [52] Santiago and
Arica 2004 * 18+ 160 Aymara OGTT Laboratory ≥200 mg/dL 2.4 (0.1–12.6) 8.5 (4.1–15.0)

40 Chile [52] Santiago and
Arica 2004 ** 18+ 147 Mapuche OGTT Laboratory ≥200 mg/dL 14.3

(5.4–28.5) 5.7 (201–12.0)

41 Canada [53] Mistissini,
Quebec 2005 18+ 172 Cree FBG Laboratory ≥126 mg/dL 20.0

42 Belice [54] National 2003–2006 20+ 1192 Indigenous/
Mestizo

FBG or
OGTT Laboratory ≥126 mg/dL

≥200 mg/dL
8.6

(6.0–12.1)
13.6

(11.1–16.4)
11.0

(9.0–13.5)

43 Guatemala
[54]

Urban,
Guatemala

City
2003–2006 20+ 1395 Indigenous/

Mestizo
FBG or
OGTT Laboratory ≥126 mg/dL

≥200 mg/dL
7.8

(5.1–11.8)
6.8

(4.8–9.4)
7.3

(5.4–9.7)

44 Honduras
[54]

Urban,
Tegucigalpa 2003–2006 20+ 1592 Indigenous/

Mestizo
FBG or
OGTT Laboratory ≥126 mg/dL

≥200 mg/dL
5.0

(2.7–9.1)
5.3

(3.8–7.2)
5.1

(3.2–8.0)

45 Nicaragua
[54]

Urban,
Managua 2003–2006 20+ 1530 Indigenous/

Mestizo
FBG or
OGTT Laboratory ≥126 mg/dL

≥200 mg/dL
9.5

(7.2–12.5)
10.8

(8.1–14.2)
10.2

(8.2–12.6)
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Table 2. Cont.

Country Site Year Age N Ethnicity Test Method Value Men Women Both

46 Mexico [47] National 2006 20+ 513 Multiple indigenous groups FBG
HbA1c Laboratory

≥126 mg/dL
or

6.5%

9.4
(6.8, 12.9)

47 Mexico [55] Community,
Sonora 2006 20–65 120 Yaquis FBG

OGTT Laboratory ≥126 mg/dL
≥200 mg/dL 20.5 17.6 18.3

48 Mexico [55] Community,
Sonora 2006–2007 20–65 158 Tepehuanos FBG

OGTT Laboratory ≥126 mg/dL
≥200 mg/dL - - 0.8

49 Brazil [56,57]

Community,
Jaguapiru,

Mato Grosso
do Sul

2007–2008 18–69 606 Guarani, Kaiowa, Terena FBG/OGTT 4 Glucometer ≥126 mg/dL
≥200 mg/dL 1.5 6.8 4.5

50 Mexico [58] Community,
Oaxaca 2010 * 35+ 394 Zapotec FBG/OGTT Not

mentioned
≥126 mg/dL
≥200 mg/dL 6.2 13.3 8.7

51 Mexico [58] Community,
Oaxaca 2010 * 35+ 730 Mixe FBG/OGTT Not

mentioned
≥126 mg/dL
≥200 mg/dL 5.7 7.1 6.9

52 Colombia
[59]

Communities,
Caldas 2010 20–69 151 Embera-Chamí FBG Laboratory ≥126 mg/dL 7.9

53 Mexico
[33,34]

Maycoba,
Sonora 2010 20+ 359 Pima FBG/OGTT Laboratory ≥126 mg/dL

≥200 mg/dL 6.0 11.8 9.0

54 Brazil [60]
Xingu

Indigenous
Park

2010–2011 20+ 181 Khisêdjê OGTT Laboratory ≥200 mg/dL 2.0 6.8 3.8

55 Chile [61] Rural 2011 15+ 264 Pehuenche FBG 5 Laboratory ≥126 mg/dL
≥200 mg/dL - - 0.8

56 Panama [62]
Provinces of
Panama and

Colon
2011 18+ 203 Native American FBG/HbA1c Laboratory ≥126 mg/dL

6.5% 5.4 (3.2–7.6)

57 Mexico [63] Urban/rural,
Chiapas 2010–2012 20+ 880 Indigenous FBG/OGTT Laboratory ≥126 mg/dL

≥200 mg/dL
3.5

(1.6–5.5)
5.8

(3.8–7.8)
4.7

(3.3–6.1)

58 Canada
[48,64]

Sandy Bay
Ojibway First

Nation,
Manitoba

2011–2012 18+ 596 Ojibway FBG Laboratory ≥126 mg/dL 24.8
(20.0–29.6)

27.1
(21.9–32.3)

25.9
(22.4–29.4)

59 Mexico [47] National 2012 20+ 1122 Multiple indigenous groups FBG
HbA1c Laboratory

≥126 mg/dL
or

6.5%

12.7
(9.8, 16.3)
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Table 2. Cont.

Country Site Year Age N Ethnicity Test Method Value Men Women Both

60 Guatemala
[65]

Community,
Atitlán 2012–2013 20–65 308 Tzu’tujil, Kaqchikel, mestizo FBG Glucometer ≥126 mg/dL 3.0

(1.1–4.8)
1.3

(0.0–3.2)
4.6

(1.6, 7.7)

61 Suriname
[66] National 2013 15–65 279 Amerindian FBG Laboratory ≥126 mg/dL 15.8 8.7 13.0

62 Mexico [67]
Community

Baja
California

2013–2014 18+ 275 Indigenous/mestizo HbA1c Micro
method ≥6.5% 18.6 22.9 21.8

63 Brazil [68] Community,
Mato Grosso 2010–2012 20+ 948 Xavante OGTT Glucometer ≥200 mg/dL 18.4

(14.9–22.2)
40.6

(36.2–45.1)
28.8

(25.3–31.1)

64 Argentina
[69]

Communities,
Chaco 2014 18+ 156 Wichi CBGT Glucometer ≥200 mg/dL 1.7 0.0 0.6

65 Guatemala
[70]

Community,
Atitlán 2015 18+ 394 Tzu’tujil, Kaqchikel HbA1c Glucometer ≥6.5% 12.2

(6.3–8.1)
14.6

(10.3–18.8)
13.8

(10.4–17.2)

66 Colombia
[71]

Cristiania
(Jardín)

Antioquia
2015 * 14+ 145 Embera-Chamí FBG Not

mentioned ≥126 mg/dL 0.0 0.9 0.7

67 Brazil [72] Communities 2018 18+ 459 Munduruku FBG Glucometer ≥126 mg/dL 12.2

68 Brazil [73] Community,
Amazonia 2016 18+ 455 Mura FBG Glucometer ≥126 mg/dL 3.0

(1.8–5.1)

69 Mexico [47] National 2018 20+ 1177 Multiple indigenous groups FBG/HbA1c 6 Laboratory
≥126 mg/dL

or
6.5%

18.7
(15.0, 23.2)

70 Guatemala
[74] Rural 2018–2019 18+ 640 Maya A1c Micro

method ≥6.5% 12.2
(7.4–16.9)

12.9
(9.4–16.4)

12.2
(7.4–16.9)

71 Panama [75] Community 2019 * 18+ 211 Kuna Indians A1c Micro
method ≥6.5% 14.0 12.9 13.0

72 Brazil [76] Community,
Pará 2019 18+ 363 Xikrin (Mebengôkre) FBG Laboratory ≥126 mg/dL 4.4 4.9 3.8

73 Ecuador [77] Municipality 2022 18+ 111 Chachi FBG/OGTT 7 Laboratory
≥126 mg/dL

or
≥200 mg/dL

0.9

(*) Publication year; (**) Truncated rates calculated from original data. FBG (fasting blood glucose); OGTT (oral glucose tolerance test); CBGT (casual blood glucose test); HbA1c (glycated
hemoglobin). CBG: Casual Blood Glucose; FBG/HbA1c: Fasting Blood Glucose/ Glicated Hemoglobine; HbA1: Glicated Hemoglobine; HbA1c: Glicated Hemoglobine; HBA1: Glicated
Hemoglobine. 1 OGTT if FBG ≥ 115 mg/dL or CBG ≥ 140 mg/dL and FBG ≥ 126 mg/dL; 2 OGTT with 100 g of glucose; 3 FBG ≥ 140 mg/dL or OGTT ≥ 200; 4 (FBG ≥ 126 mg/dL on
two occasions, OGTT if FBG ≥ 100 mg/dL and <126 mg/dL; 5 Two FBG ≥ 126 mg/dL, or one FBG ≥ 200 mg/dL; 6 FBG ≥126 mg/dL or A1c ≥ 6.5%; 7 FBG ≥ 144 mg/dL, OGTT if
FBG < 144 mg/dL.
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Methodological factors influenced reported prevalence estimates. Studies using ran-
dom or cluster sampling yielded lower prevalence estimates than volunteer-based studies,
a difference that was particularly pronounced in the United States. Diagnostic approaches
varied widely across studies; however, heterogeneity in prevalence persisted even within
strata defined by diagnostic method. Studies relying on volunteer-based invitations showed
considerable heterogeneity in response rates (Supplementary Table S3).

3.6. Obesity and Diabetes Clustering

Most studies reported mean body mass index (BMI) or the prevalence of obesity
(Supplementary Tables S4–S7). In general, higher prevalence of diabetes clustered in
populations with higher BMI or obesity prevalence. A notable exception was observed in
an Aymara population in Chile, where the prevalence of diabetes remained low despite a
high mean BMI.

3.7. Heterogeneity and Subregional Contrast

Overall, the findings demonstrate substantial heterogeneity in the prevalence of dia-
betes among Indigenous populations of the Americas. This variability is characterized by
strong subregional contrasts, extreme values in selected populations, temporal clustering
of high prevalence estimates in earlier decades, and variation related to diagnostic tests
and sampling methods.

4. Discussion
This review synthesizes 50 years of research (1975–2025) conducted across 16 countries

in the Americas. Although earlier studies were identified, they were excluded because stan-
dardized diagnostic test and blood glucose thresholds—later formalized by the American
Diabetes Data Group [78] in 1979 and the World Health Organization [13] in 1985—and
modern population-based sampling methods were not consistently applied before the
mid-1970s. Accordingly, 1975 was defined a priori as the lower time boundary to enhance
methodological comparability.

Pioneering earlier studies conducted by Stein [79], Bennett [80], Henry [81], and
Frohman [82] in the United States in the 1960s had reported unusually high prevalence
of diabetes, ranging from 29% to 43%, among the Cherokee, Pima, Cocopah, and Seneca
ethnic groups, respectively. These reports prompted speculation that similar patterns might
emerge elsewhere. However, in contrast to the consistently high prevalence of diabetes
reported among North American groups, this review suggests generally lower diabetes
prevalence among Indigenous populations in Latin America [30,32,48,67,83], with the no-
table exception of the Xavante people in Brazil (28.8% in 2012) [68]. The extreme prevalence
observed among the Pima has been attributed to interactions between genetic suscepti-
bility and environmental factors, particularly nutrition and body mass index (BMI) [84].
Although risk factors are not fully addressed in this review, some Indigenous groups—such
as the Aymara in Chile—exhibit low diabetes prevalence despite high obesity rates [41],
further underscoring population-specific dynamics.

As shown in some of the reviewed studies [18,29,33,34], evidence dating back to 1971
by Bennett et al. [80] and later confirmed by Sugarman and Percy in 1989 [22] demonstrated
that the prevalence of diabetes among North American Indigenous populations could be
several-fold higher than in the general population. Subsequent studies, particularly south of
the US border, have reported highly heterogeneous findings, with both higher [51,54,63,66]
and lower [35,36,38,41,45,54] prevalence estimates.

Although full methodological details were not always available, our findings re-
veal marked variation across countries, ethnic groups, time periods, and the stringency
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of criteria used to define and ascertain Native American heritage. While most studies
identified participants only based on residence in reservations, others relied on genetic
markers [34,71], surnames [19,52], self-identification [5,6], or spoken language [2,7–10].
Whereas most studies did not report inclusion of mixed-ancestry individuals, others men-
tioned participants with partial Native ancestry [18,29,33,34] as well as participants that
self-identified as Indigenous or mestizos [54,65–67,77]. This heterogeneity underscores the
limitations of cross-study comparisons and highlights the inappropriateness of treating
Indigenous populations as a single, homogeneous epidemiological category. Beyond the
factors discussed above, the observed variation likely reflects the combined influence of
genetic susceptibility, environmental and socioeconomic contexts, historical trajectories,
and evolving diagnostic and sampling methodologies.

These findings align with personalized medicine and precision public health frame-
works, as well as consensus recommendations from the American Diabetes Association and
the European Association for the Study of Diabetes [85,86], which emphasize population-
specific approaches rather than uniform strategies [85–88].

A major strength of this review is the integration of monographs and gray literature,
providing a comprehensive synthesis of the prevalence of diabetes among Indigenous
populations in the Americas. However, important limitations remain, including the lack of
detailed analyses of BMI, socioeconomic conditions, dietary patterns, and other modifiable
risk factors. Because of that, no meta-analysis or pooled estimates were calculated; in-
stead, prevalence was described by ethnic group, country, sex, diagnostic test, and criteria,
consistent with best practices for scoping reviews.

Finally, despite demographic recovery, cultural revitalization, and increased legal
recognition of Indigenous peoples [8,9], research on diabetes epidemiology in these popu-
lations has declined in recent decades—possibly reflecting reduced funding following the
peak of North American research activity in the 1970s–1990s—highlighting the need for
renewed investment and sustained attention.

5. Conclusions
This review provides a comprehensive synthesis of the prevalence of diabetes among

Indigenous populations in the Americas. The analysis spanned five decades and multiple
methodological traditions. The evidence clearly demonstrates that diabetes prevalence
varies widely across ethnic groups and regions, reinforcing the need to interpret esti-
mates within their specific population, geographic, and historical contexts, rather than as
representative of Indigenous peoples as a whole.

These findings support the adoption of population-specific surveillance and inter-
vention strategies, consistent with personalized medicine and precision public health
approaches. Future research would benefit from renewed investment in Indigenous di-
abetes epidemiology; greater methodological standardization; and improved reporting,
definitions, and contextual determinants. Strengthening and sustaining this evidence base
are essential to formulate culturally appropriate prevention, care, and policy responses
that address persistent inequities while respecting the diversity of Indigenous populations
across the Americas.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jpm16020116/s1, Supplementary Table S1. Ethnic groups repre-
sented in studies of diabetes among Indigenous in the Americas by country; Supplementary Table S2.
Diagnosis test used for the studies of diabetes in Indigenous populations of the Americas by country;
Supplementary Table S3. Response rate (%) to open invitations by studies of diabetes in Indigenous
populations in the Americas; Supplementary Table S4. Body Mass Index and the prevalence of dia-
betes among Indigenous populations of the Americas among males; Supplementary Table S5. Body
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Mass Index and the prevalence of diabetes among Indigenous populations of the Americas among
females; Supplementary Table S6. Body Mass Index and the prevalence of diabetes among Indigenous
populations of the Americas among males and females; Supplementary Table S7. Obesity (%) and
the prevalence of diabetes (%) by study and gender in Indigenous populations of the Americas;
Supplementary Table S8: PRISMA checklist.

Author Contributions: Conceptualization, A.B.; methodology, A.B.; validation, A.B.; formal analysis,
A.B.; investigation, A.B., R.W.-M., F.C., E.S., N.C. and A.G.d.S.G.; data curation, A.B., E.S., F.C. and
R.W.-M.; writing—original draft preparation, A.B.; writing—review and editing, A.B., R.W.-M., F.C.,
E.S., N.C. and A.G.d.S.G.; visualization, A.B.; supervision, A.B.; project administration, A.B. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The original contributions presented in this study are included in the
article and Supplementary Materials. Further inquiries can be directed to the corresponding author.

Acknowledgments: The authors gratefully acknowledge the collaboration and valuable advice of
Zaida E Yadon (Argentina) as well as Elena Carrasco and Gladys Larenas (Chile).

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. International Diabetes Federation. IDF Diabetes Atlas, 11th ed.; International Diabetes Federation: Brussels, Belgium, 2025.
2. Denevan, W.M. The Native Population of the Americas in 1492; University of Wisconsin Press: Madison, WI, USA, 2014.
3. Campbell, L.; Grondona, V. The Indigenous Languages of South America; De Gruyter Mouton: Berlin, Germany, 2012.
4. Eberhard, D.M.; Simons, G.F.; Fennig, C.D. Ethnologue: Languages of the World; SIL International: Dallas, TX, USA, 2023.
5. Koch, A.; Brierley, C.; Maslin, M.M.; Lewis, S.L. Earth system impacts of the European arrival and Great Dying in the Americas

after 1492. Quat. Sci. Rev. 2019, 207, 13–36. [CrossRef]
6. Nettle, D.; Romaine, S. Vanishing Voices: The Extinction of the World’s Languages; Oxford University Press: New York, NY, USA, 2000.
7. UNESCO. Indigenous Peoples in Latin America and the Caribbean; UNESCO Publishing: Paris, France, 2023.
8. United Nations Economic Commission for Latin America and the Caribbean. Indigenous Peoples in Latin America: Advancing Rights

and Development; ECLAC: Santiago, Chile, 2020.
9. Instituto Nacional de Estadística y Geográfica. Censo de Población y Vivienda 2020; INEGI: Mexico City, Mexico, 2020.
10. Statistics Canada. Indigenous Peoples in Canada: First Nations, Métis and Inuit; Government of Canada: Ottawa, ON, Canada, 2022.
11. Barceló, A. Diabetes in the Americas. Epidemiol. Bull. 2001, 22, 1–3.
12. World Health Organization (WHO). Diabetes Mellitus: Report of a WHO Study Group; Technical Report Series No. 727; World

Health Organization: Geneva, Switzerland, 1985.
13. World Health Organization Consultation-Group. Definition, Diagnosis and Classification of Diabetes Mellitus and Its Complications.

Part 1. Diagnosis and Classification of Diabetes Mellitus; World Health Organization: Geneva, Switzerland, 1999.
14. World Health Organization; Chronic Respiratory Diseases and Arthritis Team. Screening for Type 2 Diabetes: Report of a World

Health Organization and International Diabetes Federation Meeting; World Health Organization: Geneva, Switzerland, 2003.
15. World Health Organization. Definition and Diagnosis of Diabetes Mellitus and Intermediate Hyperglycemia: Report of a WHO/IDF

Consultation; World Health Organization: Geneva, Switzerland, 2006; ISBN 92 4 159493 4.
16. WHO. Use of Glycated Haemoglobin (HbA1c) in the Diagnosis of Diabetes Mellitus: Abbreviated Report of a WHO Consultation; World

Health Organization: Geneva, Switzerland, 2011.
17. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;

Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, 71.
[CrossRef] [PubMed]

18. Knowler, W.C.; Bennett, P.H.; Hamman, R.F.; Miller, M. Diabetes incidence and prevalence in Pima Indians: A 19-fold greater
incidence than in Rochester, Minnesota. Am. J. Epidemiol. 1978, 108, 497–505. [CrossRef] [PubMed]

19. Larenas, G.; Arias, G.; Espinoza, O.; Charles, M.; Landaeta, O.; Villanueva, S.; Espinoza, A. Prevalence of diabetes mellitus in a
Mapuche community of Region IX, Chile. Rev. Medica Chile 1985, 113, 1121–1125.

https://doi.org/10.3390/jpm16020116

https://doi.org/10.1016/j.quascirev.2018.12.004
https://doi.org/10.1136/bmj.n71
https://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1093/oxfordjournals.aje.a112648
https://www.ncbi.nlm.nih.gov/pubmed/736028
https://doi.org/10.3390/jpm16020116


J. Pers. Med. 2026, 16, 116 14 of 17

20. Young, T.K.; Sevenhuysen, G.P.; Ling, N.; Moffatt, M.E. Determinants of plasma glucose level and diabetic status in a northern
Canadian Indian population. CMAJ 1990, 142, 821–830. [PubMed] [PubMed Central]

21. Rith-Najarian, S.J.; Valway, S.E.; Gohdes, D.M. Diabetes in a northern Minnesota Chippewa tribe: Prevalence and incidence of
diabetes and incidence of major complications, 1986–1988. Diabetes Care 1993, 16, 266–270. [CrossRef]

22. Sugarman, J.; Percy, C. Prevalence of diabetes in a Navajo Indian community. Am. J. Public Health 1989, 79, 511–513. [CrossRef]
[PubMed] [PubMed Central]

23. Hall, T.R.; Hickey, M.E.; Young, T.B. Evidence for recent increases in obesity and non-insulin-dependent diabetes mellitus in a
Navajo community. Am. J. Hum. Biol. 1992, 4, 547–553. [CrossRef] [PubMed]

24. Sugarman, J.R.; Gilbert, T.J.; Weiss, N.S. Prevalence of diabetes and impaired glucose tolerance among Navajo Indians. Diabetes
Care 1992, 15, 114–120. [CrossRef] [PubMed]

25. Welty, T.K.; Rhoades, D.A.; Yeh, F.; Lee, E.T.; Cowan, L.D.; Fabsitz, R.R.; Robbins, D.C.; Devereux, R.B.; Henderson, J.A.; Howard,
B.V. Changes in cardiovascular disease risk factors among American Indians: The Strong Heart Study. Ann. Epidemiol. 2002, 12,
97–106. [CrossRef]

26. Campos-Outcalt, D.; Ellis, J.; Aickin, M.; Valencia, J.; Wunsch, M.; Steele, L. Prevalence of cardiovascular disease risk factors in a
southwestern Native American tribe. Public Health Rep. 1995, 110, 742–748. [PubMed] [PubMed Central]

27. Will, J.C.; Strauss, K.F.; Mendlein, J.M.; Ballew, C.; White, L.L.; Peter, D.G. Diabetes mellitus among Navajo Indians: Findings
from the Navajo Health and Nutrition Survey. J. Nutr. 1997, 127, 2106S–2113S. [CrossRef] [PubMed]

28. Casper, M.; Rith-Najarian, S.; Groft, J.; Giles, W.; Donehoo, R. Blood pressure, diabetes, and body mass index among Chippewa
and Menominee Indians: The Inter-Tribal Heart Project Preliminary Data. Public Health Rep. 1996, 111, 37–39. [PubMed] [PubMed
Central]

29. Schulz, L.O.; Bennett, P.H.; Ravussin, E.; Kidd, J.R.; Kidd, K.K.; Esparza, J.; Valencia, M.E. Effects of traditional and western
environments on prevalence of type 2 diabetes in Pima Indians in Mexico and the U.S. Diabetes Care 2006, 29, 1866–1871. [CrossRef]
[PubMed]

30. Delisle, H.F.; Ekoe, J.M. Prevalence of non-insulin-dependent diabetes mellitus and impaired glucose tolerance in two Algonquin
communities in Quebec. CMAJ 1993, 148, 41–47. [PubMed]

31. Harris, S.B.; Gittelsohn, J.; Hanley, A.; Barnie, A.; Wolever, T.M.S.; Gao, J.; Logan, A.; Zinman, B. The prevalence of NIDDM and
associated risk factors in native Canadians. Diabetes Care 1997, 20, 185–187. [CrossRef] [PubMed]

32. Lee, E.T.; Howard, B.V.; Savage, P.J.; Cowan, L.D.; Fabsitz, R.R.; Oopik, A.J.; Yeh, J.; Go, O.; Robbins, D.C.; Welty, T.K. Diabetes
and impaired glucose tolerance in three American Indian populations aged 45–74 years. The Strong Heart Study. Diabetes Care
1995, 18, 599–610. [CrossRef] [PubMed]

33. Esparza-Romero, J.; Valencia, M.E.; Urquidez-Romero, R.; Chaudhari, L.S.; Hanson, R.L.; Knowler, W.C.; Ravussin, E.; Bennett,
P.H.; Schulz, L.O. Environmentally Driven Increases in Type 2 Diabetes and Obesity in Pima Indians and Non-Pimas in Mexico
Over a 15-Year Period: The Maycoba Project. Diabetes Care 2015, 38, 2075–2082. [CrossRef] [PubMed] [PubMed Central]

34. Urquidez-Romero, R.; Esparza-Romero, J.; Chaudhari, L.S.; Begay, R.C.; Giraldo, M.; Ravussin, E.; Knowler, W.C.; Hanson, R.L.;
Bennett, P.H.; Schulz, L.O.; et al. Study design of the Maycoba Project: Obesity and diabetes in Mexican Pimas. Am. J. Health
Behav. 2014, 38, 370–378. [CrossRef] [PubMed] [PubMed Central]

35. Guerrero-Romero, F.; Rodríguez-Morán, M.; Sandoval-Herrera, F. Low prevalence of non-insulin-dependent diabetes mellitus in
indigenous communities of Durango, Mexico. Arch. Med. Res. 1997, 28, 137–140. [PubMed]

36. Guerrero-Romero, F.; Rodríguez-Moran, M.; Sandoval-Herrera, F. Prevalence of NIDDM in indigenous communities of Durango,
Mexico. Diabetes Care 1996, 19, 547–548. [CrossRef] [PubMed]

37. Alvarado-Osuna, C.; Milian-Suazo, F.; Valles-Sánchez, V. Prevalence of diabetes mellitus and hyperlipidemia among Otomi
indians. Salud Publica Mex. 2001, 43, 459–463. [CrossRef] [PubMed]

38. Briceño, I.; Barriocanal, L.A.; Papiha, S.S.; Ashworth, L.A.; Gómez, A.; Bernal, J.E.; Alberti, K.; Walker, M. Lack of diabetes in rural
Colombian Amerindians. Diabetes Care 1996, 19, 900–901. [CrossRef] [PubMed]

39. Barceló, A.; Daroca, M.D.C.; Ribera, R.; Duarte, E.; Zapata, A.; Vohra, M. Diabetes in Bolivia. Pan Am. J. Public Health 2001, 10,
318–323. [CrossRef] [PubMed] [PubMed Central]

40. Pérez-Bravo, F.; Carrasco, E.; Santos, J.L.; Calvillán, M.; Larenas, G.; Albala, C. Prevalence of type 2 diabetes and obesity in rural
Mapuche population from Chile. Nutrition 2001, 17, 236–238. [CrossRef]

41. Santos, J.L.; Pérez-Bravo, F.; Carrasco, E.; Calvillán, M.; Albala, C. Low prevalence of type 2 diabetes despite a high average body
mass index in the Aymara natives from Chile. Nutrition 2001, 17, 305–309. [CrossRef] [PubMed]

42. Benítez, A.; Ruffinelli, J.; Echagüe de Méndez, G.; Medina, U.; Rojas de Arias, A.; Azorero, R. Obesity, diabetes and other
cardiovascular risk factors in the Ayoreos of the Paraguayan Chaco. Diabetes Res. Clin. Pract. 2000, 50, 300. [CrossRef]

https://doi.org/10.3390/jpm16020116

https://www.ncbi.nlm.nih.gov/pubmed/2322914
https://pmc.ncbi.nlm.nih.gov/articles/PMC1451927
https://doi.org/10.2337/diacare.16.1.266
https://doi.org/10.2105/AJPH.79.4.511
https://www.ncbi.nlm.nih.gov/pubmed/2929818
https://pmc.ncbi.nlm.nih.gov/articles/PMC1349991
https://doi.org/10.1002/ajhb.1310040414
https://www.ncbi.nlm.nih.gov/pubmed/28524396
https://doi.org/10.2337/diacare.15.1.114
https://www.ncbi.nlm.nih.gov/pubmed/1737528
https://doi.org/10.1016/S1047-2797(01)00270-8
https://www.ncbi.nlm.nih.gov/pubmed/8570829
https://pmc.ncbi.nlm.nih.gov/articles/PMC1381818
https://doi.org/10.1093/jn/127.10.2106S
https://www.ncbi.nlm.nih.gov/pubmed/9339177
https://www.ncbi.nlm.nih.gov/pubmed/8898770
https://pmc.ncbi.nlm.nih.gov/articles/PMC1381661
https://pmc.ncbi.nlm.nih.gov/articles/PMC1381661
https://doi.org/10.2337/dc06-0138
https://www.ncbi.nlm.nih.gov/pubmed/16873794
https://www.ncbi.nlm.nih.gov/pubmed/8439889
https://doi.org/10.2337/diacare.20.2.185
https://www.ncbi.nlm.nih.gov/pubmed/9118771
https://doi.org/10.2337/diacare.18.5.599
https://www.ncbi.nlm.nih.gov/pubmed/8585996
https://doi.org/10.2337/dc15-0089
https://www.ncbi.nlm.nih.gov/pubmed/26246457
https://pmc.ncbi.nlm.nih.gov/articles/PMC4613913
https://doi.org/10.5993/AJHB.38.3.6
https://www.ncbi.nlm.nih.gov/pubmed/24636033
https://pmc.ncbi.nlm.nih.gov/articles/PMC5125395
https://www.ncbi.nlm.nih.gov/pubmed/9078601
https://doi.org/10.2337/diacare.19.5.547b
https://www.ncbi.nlm.nih.gov/pubmed/8732727
https://doi.org/10.1590/S0036-36342001000500010
https://www.ncbi.nlm.nih.gov/pubmed/11763694
https://doi.org/10.2337/diacare.19.8.900
https://www.ncbi.nlm.nih.gov/pubmed/8842616
https://doi.org/10.1590/S1020-49892001001100004
https://www.ncbi.nlm.nih.gov/pubmed/11774803
https://pmc.ncbi.nlm.nih.gov/articles/PMC11774803
https://doi.org/10.1016/S0899-9007(00)00550-5
https://doi.org/10.1016/S0899-9007(00)00551-7
https://www.ncbi.nlm.nih.gov/pubmed/11369169
https://doi.org/10.1016/S0168-8227(00)81022-0
https://doi.org/10.3390/jpm16020116


J. Pers. Med. 2026, 16, 116 15 of 17

43. Guzman Monteroso, Z.M. Prevalencia de Diabetes Mellitus en la Población Indígena del Departamento de Sololá (1998). Degree
Thesis, Universidad de San Carlos de Guatemala. Available online: http://biblioteca.usac.edu.gt/tesis/05/05_7976.pdf (accessed
on 25 September 2024).

44. de Salvo, V.L.M.A.; Rodrigues, D.; Baruzzi, R.G.; Pagliaro, H.; Gimeno, S.G.A. Metabolic and anthropometric profile of Suyá.
Xingu Indigenous Park, Central Brazil. Rev. Bras. Epidemiol. 2009, 12, 458–468. [CrossRef]

45. Loria, A.; Arroyo, P.; Fernandez, V.; Pardio, J.; Laviada, H. Prevalence of obesity and diabetes in the socioeconomic transition of
rural Mayas of Yucatan from 1962 to 2000. Ethn. Health 2020, 25, 679–685. [CrossRef] [PubMed]

46. Tavares, E.F.; Vieira-Filho, J.P.B.; Andriolo, A.; Sañudo, A.; Gimeno, S.G.A.; Franco, L.J. Metabolic profile and cardiovascular risk
patterns of an Indian tribe living in the Amazon Region of Brazil. Hum. Biol. 2003, 75, 31–46. [CrossRef]

47. Castro-Porras, L.V.; Rojas-Martinez, R.; Romero-Martinez, M.; Aguilar-Salinas, C.A.; Escamilla-Nunez, C. The Trend in the
Prevalence of Diabetes Mellitus in the Mexican Indigenous Population from 2000 to 2018. AJPM Focus 2023, 2, 100087. [CrossRef]
[PubMed] [PubMed Central]

48. Riediger, N.D.; Lix, L.M.; Lukianchuk, V.; Bruce, S. Trends in diabetes and cardiometabolic conditions in a Canadian First Nation
community, 2002–2003 to 2011–2012. Prev. Chronic Dis. 2014, 11, E198. [CrossRef]

49. Bruce, S.G.; Young, T.K. Prevalence and risk factors for neuropathy in a canadian first nation community. Diabetes Care 2008, 31,
1837–1841. [CrossRef] [PubMed]

50. Gimeno, S.G.; Rodrigues, D.; Canó, E.N.; Lima, E.E.; Schaper, M.; Pagliaro, H.; Lafer, M.M.; Baruzzi, R.G. Cardiovascular risk
factors among Brazilian Karib indigenous peoples: Upper Xingu, Central Brazil, 2000–2003. J. Epidemiol. Commun. Health 2009, 63,
299–304. [CrossRef] [PubMed]

51. Alvim Rde, O.; Mourao-Junior, C.A.; de Oliveira, C.M.; Krieger, J.E.; Mill, J.G.; Pereira, A.C. Body mass index, waist circumference,
body adiposity index, and risk for type 2 diabetes in two populations in Brazil: General and Amerindian. PLoS ONE 2014, 9,
e100223. [CrossRef] [PubMed] [PubMed Central]

52. Carrasco, P.E.; Pérez, B.F.; Angel, B.B.; Albala, B.C.; Santos, M.J.L.; Larenas, Y.G.; Montalvo, D.V. Prevalence of type 2 diabetes and
obesity in two Chilean aboriginal populations living in urban zones. Rev. Medica Chile 2004, 132, 1189–1197.

53. Chateau-Degat, M.L.; Pereg, D.; Egeland, G.M.; Nieboer, E.; Bonnier-Viger, Y.; Laouan-Sidi, E.A.; Dannenbaum, D.; Dewailly, E.
Diabetes and related metabolic conditions in an aboriginal cree community of quebec, Canada. Can. J. Diabetes 2009, 33, 156–162.
[CrossRef] [PubMed]

54. Barcelo, A.G.E.; Pérez Flores, E.; Wong, R.; Gerzoff, R.; Cafiero, E.; Meiners, M. The Central America Diabetes Initiative (CAMDI):
Survey of Diabetes, Hypertension and Chronic Disease Risk Factors. Belize, San José, San Salvador, Guatemala City, Managua and
Tegucigalpa; Pan American Health Organization: Washington, DC, USA, 2011; 174p.

55. Rodriguez-Moran, M.; Guerrero-Romero, F.; Brito-Zurita, O.; Rascon-Pacheco, R.A.; Perez-Fuentes, R.; Sanchez-Guillen, M.C.;
González-Ortiz, M.; Martínez-Abundis, E.; Simental-Mendía, L.E.; Madero, A.; et al. Cardiovascular risk factors and acculturation
in Yaquis and Tepehuanos Indians from Mexico. Arch. Med. Res. 2008, 39, 352–357. [CrossRef] [PubMed]

56. Oliveira, G.F.; Oliveira, T.R.; Ikejiri, A.T.; Andraus, M.P.; Galvao, T.F.; Silva, M.T.; Pereira, M.G. Prevalence of hypertension and
associated factors in an indigenous community of central Brazil: A population-based study. PLoS ONE 2014, 9, e86278. [CrossRef]
[PubMed] [PubMed Central]

57. De Oliveira, G.F.; De Oliveira, T.R.R.; Rodrigues, F.F.; Corrêa, L.F.; Ikejiri, A.T.; Casulari, L.A. Prevalence of diabetes mellitus
and impaired glucose tolerance in indigenous people from Aldeia Jaguapiru, Brazil. Pan Am. J. Public Health 2011, 29, 315–321.
[CrossRef]

58. Escobedo, J.; Chavira, I.; Martinez, L.; Velasco, X.; Escandon, C.; Cabral, J. Diabetes and other glucose metabolism abnormalities
in Mexican Zapotec and Mixe Indians. Diabet. Med. 2010, 27, 412–416. [CrossRef] [PubMed]

59. Cardona Arias, J.A.; Rivera Palomin, Y.; Llanes Agudelo, O.M. Prevalencia de diabetes mellitus y dislipidemias en
indígenas del resguardo Cañamomo-Lomaprieta, Colombia. Investig. Andin. 2011, 24, 414–426. Available online:
https://digitk.areandina.edu.co/server/api/core/bitstreams/e5008b4a-7756-4604-a0a5-c84779620f08/content (accessed on 25
September 2024).

60. Santos, K.M.; Tsutsui, M.L.; Galvão, P.P.; Mazzucchetti, L.; Rodrigues, D.; Gimeno, S.G. Degree of physical activity and metabolic
syndrome: A cross-sectional study among the Khisêdjê group in the Xingu Indigenous Park, Brazil. Cad. Saude Publica 2012, 28,
2327–2338. [CrossRef] [PubMed]

61. Claudia Navarrete, B.; Cartes-Velásquez, R. Prevalence of type 2 diabetes and obesity in Pehuenches communities. Alto Biobio.
Rev. Chil. Nutr. 2012, 39, 7–10. [CrossRef]

62. Mc Donald, P.A.; Montenegro, G.J.; Cruz, G.C.; Moreno de Rivera, A.L.; Cumbrera, O.A. Prevalence, sociodemographic
distribution, treatment and control of diabetes mellitus in Panama. Diabetol. Metab. Syndr. 2013, 5, 69. [CrossRef] [PubMed]
[PubMed Central]

https://doi.org/10.3390/jpm16020116

http://biblioteca.usac.edu.gt/tesis/05/05_7976.pdf
https://doi.org/10.1590/S1415-790X2009000300014
https://doi.org/10.1080/13557858.2018.1442560
https://www.ncbi.nlm.nih.gov/pubmed/29463112
https://doi.org/10.1353/hub.2003.0028
https://doi.org/10.1016/j.focus.2023.100087
https://www.ncbi.nlm.nih.gov/pubmed/37790638
https://pmc.ncbi.nlm.nih.gov/articles/PMC10546564
https://doi.org/10.5888/pcd11.140334
https://doi.org/10.2337/dc08-0278
https://www.ncbi.nlm.nih.gov/pubmed/18509208
https://doi.org/10.1136/jech.2008.077966
https://www.ncbi.nlm.nih.gov/pubmed/19028731
https://doi.org/10.1371/journal.pone.0100223
https://www.ncbi.nlm.nih.gov/pubmed/24937307
https://pmc.ncbi.nlm.nih.gov/articles/PMC4061074
https://doi.org/10.1016/S1499-2671(09)33006-3
https://www.ncbi.nlm.nih.gov/pubmed/25998590
https://doi.org/10.1016/j.arcmed.2007.12.003
https://www.ncbi.nlm.nih.gov/pubmed/18279710
https://doi.org/10.1371/journal.pone.0086278
https://www.ncbi.nlm.nih.gov/pubmed/24489710
https://pmc.ncbi.nlm.nih.gov/articles/PMC3904906
https://doi.org/10.1590/s1020-49892011000500003
https://doi.org/10.1111/j.1464-5491.2010.02966.x
https://www.ncbi.nlm.nih.gov/pubmed/20536512
https://digitk.areandina.edu.co/server/api/core/bitstreams/e5008b4a-7756-4604-a0a5-c84779620f08/content
https://doi.org/10.1590/S0102-311X2012001400011
https://www.ncbi.nlm.nih.gov/pubmed/23288065
https://doi.org/10.4067/S0717-75182012000300001
https://doi.org/10.1186/1758-5996-5-69
https://www.ncbi.nlm.nih.gov/pubmed/24499608
https://pmc.ncbi.nlm.nih.gov/articles/PMC3868325
https://doi.org/10.3390/jpm16020116


J. Pers. Med. 2026, 16, 116 16 of 17

63. Jimenez-Corona, A.; Nelson, R.G.; Jimenez-Corona, M.E.; Franks, P.W.; Aguilar-Salinas, C.A.; Graue-Hernandez, E.O.; Hernandez-
Jimenez, S.; Hernandez-Avila, M. Disparities in prediabetes and type 2 diabetes prevalence between indigenous and nonindige-
nous populations from Southeastern Mexico: The Comitan Study. J. Clin. Transl. Endocrinol. 2019, 16, 100191. [CrossRef] [PubMed]
[PubMed Central]

64. Bruce, S.G.; Riediger, N.D.; Zacharias, J.M.; Young, T.K. Obesity and obesity-related comorbidities in a Canadian First Nation
population. Chronic Dis. Can. 2010, 31, 27–32. [CrossRef] [PubMed]

65. Chen, D.; Rivera-Andrade, Á.; González, J.; Burt, D.; Mendoza-Montano, C.; Patrie, J.; Luna, M. Prevalence of risk factors for
noncommunicable diseases in an indigenous community in Santiago Atitlán, Guatemala. Rev. Panam. Salud Publica 2017, 41, e7.
[CrossRef] [PubMed] [PubMed Central]

66. Krishnadath, I.S.; Nahar-van Venrooij, L.M.; Jaddoe, V.W.; Toelsie, J.R. Ethnic differences in prediabetes and diabetes in the
Suriname Health Study. BMJ Open Diabetes Res. Care 2016, 4, e000186. [CrossRef] [PubMed] [PubMed Central]

67. Pacheco, L.S.; Hernandez-Ontiveros, D.A.; Iniguez-Stevens, E.; Brodine, S.; Garfein, R.S.; Santibanez, M.; Fraga, M.A. Prevalence
and correlates of diabetes and metabolic syndrome in a rural indigenous community in Baja California, Mexico. BMC Public
Health 2018, 18, 1397. [CrossRef] [PubMed] [PubMed Central]

68. Dal Fabbro, A.L.; Franco, L.J.; da Silva, A.S.; Sartorelli, D.S.; Soares, L.P.; Franco, L.F.; Kuhn, P.C.; Moises, R.S.; Vieira-Filho, J.P.B.
High prevalence of type 2 diabetes mellitus in Xavante Indians from Mato Grosso, Brazil. Ethn. Dis. 2014, 24, 35–40. [PubMed]

69. Bianchi, M.E.V.; Velasco, G.A.; López, G.; Cusumano, A.M. Cardiovascular and renal risk factors and socioeconomics profile in
individuals of the wichi ethnia group from “el impenetrable”, chaco, argentina. Rev. Nefrol. Dial. Traspl. 2020, 40, 210–220.

70. Bream, K.D.W.; Breyre, A.; Garcia, K.; Calgua, E.; Chuc, J.M.; Taylor, L. Diabetes prevalence in rural Indigenous Guatemala: A
geographic-randomized cross-sectional analysis of risk. PLoS ONE 2018, 13, e0200434. [CrossRef] [PubMed]

71. Cataño Bedoya, J.U.; Botero, J.D.; Naranjo González, C.A.; Rúa Molina, D.C.; Gracia, J.R.; García Pineda, A.F. Prevalence of
cardiovascular risk factors in the embera-chami indigenous population of cristianía (Jardín) antioquia, Colombia. Iatreia 2014, 28,
5–16. [CrossRef]

72. Gomes, H.L.M.; Sombra, N.M.; Cordeiro, E.D.O.; Filho, Z.A.S.; Toledo, N.D.N.; Mainbourg, E.M.T.; Sousa, A.M.; de Almeida,
G.S. Glycemic profile and associated factors in indigenous Munduruku, Amazonas. PLoS ONE 2021, 16, e0255730. [CrossRef]
[PubMed] [PubMed Central]

73. de Souza Filho, Z.A.; Ferreira, A.A.; Dos Santos, J.; Meira, K.C.; Pierin, A.M.G. Cardiovascular risk factors with an emphasis on
hypertension in the Mura Indians from Amazonia. BMC Public Health 2018, 18, 1251. [CrossRef] [PubMed] [PubMed Central]

74. Steinbrook, E.; Flood, D.; Barnoya, J.; Montano, C.M.; Miller, A.C.; Rohloff, P. Prevalence of Hypertension, Diabetes, and Other
Cardiovascular Disease Risk Factors in Two Indigenous Municipalities in Rural Guatemala: A Population-Representative Survey.
Glob. Heart 2022, 17, 82. [CrossRef] [PubMed] [PubMed Central]

75. Campbell, J.A.; Walker, R.J.; Dawson, A.Z.; Egede, L.E. Prevalence of Diabetes, Prediabetes, and Obesity in the Indigenous Kuna
Population of Panama. J. Racial Ethn. Health Disparities 2019, 6, 743–751. [CrossRef] [PubMed]

76. Barbosa, C.C.; Sacuena, E.S.R.; Pinto, A.M.; Cardoso-Costa, G.L.; Guerreiro, J.F. Anthropometric and metabolic profile of a
Brazilian Amerindian group: The Xikrin (Mebengôkre). Am. J. Hum. Biol. 2019, 31, e23255. [CrossRef] [PubMed]

77. Puig-Garcia, M.; Caicedo-Montano, C.; Marquez-Figueroa, M.; Chilet-Rosell, E.; Montalvo-Villacis, G.; Benazizi-Dahbi, I.; Peralta,
A.; Torres-Castillo, A.L.; Parker, L.A. Prevalence and gender disparities of type 2 diabetes mellitus and obesity in Esmeraldas,
Ecuador: A population-based survey in a hard-to-reach setting. Int. J. Equity Health 2023, 22, 124. [CrossRef] [PubMed]
[PubMed Central]

78. National Diabetes Data Group. Classification and Diagnosis of Diabetes Mellitus and Other Categories of Glucose Intolerance.
Diabetes 1979, 28, 1039–1057. [CrossRef] [PubMed]

79. Stein, J.H.; West, K.M.; Robey, J.M.; Tirador, D.F.; McDonald, G.W. The High Prevalence of Abnormal Glucose Tolerance in the
Cherokee Indians of North Carolina. Arch. Intern. Med. 1965, 116, 842–845. [CrossRef]

80. Bennett, P.; Burch, T.; Miller, M. Diabetes Mellitus in American (PIMA) Indians. Lancet 1971, 298, 125–128. [CrossRef]
81. Henry, R.E.; Burch, T.A.; Bennett, P.H.; Miller, M. Diabetes in the Cocopah Indians. Diabetes 1969, 18, 33–37. [CrossRef] [PubMed]
82. Frohman, L.A.; Doeblin, T.D.; Emerling, F.G. Diabetes in the Seneca Indians. Plasma insulin responses to oral carbohydrate.

Diabetes 1969, 18, 38–43. [CrossRef] [PubMed]
83. Bruce, S. Prevalence and determinants of diabetes mellitus among the Metis of western Canada. Am. J. Hum. Biol. 2000, 12,

542–551. [CrossRef] [PubMed]
84. Knowler, W.C.; Saad, M.F.; Pettitt, D.J.; Nelson, R.G.; Bennett, P.H. Determinants of diabetes mellitus in the Pima Indians. Diabetes

Care 1993, 16, 216–227. [CrossRef] [PubMed]
85. Davies, M.J.; Aroda, V.R.; Collins, B.S.; Gabbay, R.A.; Green, J.; Maruthur, N.M.; Rosas, S.E.; Del Prato, S.; Mathieu, C.; Mingrone,

G.; et al. Management of hyperglycaemia in type 2 diabetes, 2022. A consensus report by the ADA and the EASD. Diabetologia
2022, 65, 1925–1966. [CrossRef]

https://doi.org/10.3390/jpm16020116

https://doi.org/10.1016/j.jcte.2019.100191
https://www.ncbi.nlm.nih.gov/pubmed/31049293
https://pmc.ncbi.nlm.nih.gov/articles/PMC6479265
https://doi.org/10.24095/hpcdp.31.1.05
https://www.ncbi.nlm.nih.gov/pubmed/21213616
https://doi.org/10.26633/rpsp.2017.7
https://www.ncbi.nlm.nih.gov/pubmed/28444007
https://pmc.ncbi.nlm.nih.gov/articles/PMC6660872
https://doi.org/10.1136/bmjdrc-2015-000186
https://www.ncbi.nlm.nih.gov/pubmed/27403324
https://pmc.ncbi.nlm.nih.gov/articles/PMC4932318
https://doi.org/10.1186/s12889-018-6276-x
https://www.ncbi.nlm.nih.gov/pubmed/30572860
https://pmc.ncbi.nlm.nih.gov/articles/PMC6302508
https://www.ncbi.nlm.nih.gov/pubmed/24620446
https://doi.org/10.1371/journal.pone.0200434
https://www.ncbi.nlm.nih.gov/pubmed/30091976
https://doi.org/10.17533/udea.iatreia.18535
https://doi.org/10.1371/journal.pone.0255730
https://www.ncbi.nlm.nih.gov/pubmed/34478451
https://pmc.ncbi.nlm.nih.gov/articles/PMC8415589
https://doi.org/10.1186/s12889-018-6160-8
https://www.ncbi.nlm.nih.gov/pubmed/30424745
https://pmc.ncbi.nlm.nih.gov/articles/PMC6234583
https://doi.org/10.5334/gh.1171
https://www.ncbi.nlm.nih.gov/pubmed/36578912
https://pmc.ncbi.nlm.nih.gov/articles/PMC9695220
https://doi.org/10.1007/s40615-019-00573-0
https://www.ncbi.nlm.nih.gov/pubmed/30805801
https://doi.org/10.1002/ajhb.23255
https://www.ncbi.nlm.nih.gov/pubmed/31115128
https://doi.org/10.1186/s12939-023-01939-x
https://www.ncbi.nlm.nih.gov/pubmed/37393298
https://pmc.ncbi.nlm.nih.gov/articles/PMC10314375
https://doi.org/10.2337/diab.28.12.1039
https://www.ncbi.nlm.nih.gov/pubmed/510803
https://doi.org/10.1001/archinte.1965.03870060040009
https://doi.org/10.1016/S0140-6736(71)92303-8
https://doi.org/10.2337/diab.18.1.33
https://www.ncbi.nlm.nih.gov/pubmed/5761866
https://doi.org/10.2337/diab.18.1.38
https://www.ncbi.nlm.nih.gov/pubmed/5761867
https://doi.org/10.1002/1520-6300(200007/08)12:4%3C542::AID-AJHB13%3E3.0.CO;2-7
https://www.ncbi.nlm.nih.gov/pubmed/11534045
https://doi.org/10.2337/diacare.16.1.216
https://www.ncbi.nlm.nih.gov/pubmed/8422779
https://doi.org/10.1007/s00125-022-05787-2
https://doi.org/10.3390/jpm16020116


J. Pers. Med. 2026, 16, 116 17 of 17

86. Davies, M.J.; D’Alessio, D.A.; Fradkin, J.; Kernan, W.N.; Mathieu, C.; Mingrone, G.; Rossing, P.; Tsapas, A.; Wexler, D.J.; Buse, J.B.
Management of hyperglycaemia in type 2 diabetes, 2018. A consensus report by the American Diabetes Association (ADA) and
the European Association for the Study of Diabetes (EASD). Diabetes Care 2018, 41, 2669–2701. [CrossRef]

87. McCarthy, M.I. Painting a new picture of personalised medicine for diabetes. Diabetologia 2017, 60, 793–799. [CrossRef] [PubMed]
88. Khoury, M.J.; Iademarco, M.F.; Riley, W.T. Precision public health for the era of precision medicine. Am. J. Prev. Med. 2016, 50,

398–401. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jpm16020116

https://doi.org/10.2337/dci18-0033
https://doi.org/10.1007/s00125-017-4210-x
https://www.ncbi.nlm.nih.gov/pubmed/28175964
https://doi.org/10.1016/j.amepre.2015.08.031
https://www.ncbi.nlm.nih.gov/pubmed/26547538
https://doi.org/10.3390/jpm16020116

	Introduction 
	Materials and Methods 
	Search Strategy 
	Article Selection 
	Data Extraction 
	Data Analysis 
	Primary Effect Measure 

	Results 
	Study Identification and Coverage 
	Prevalence of Diabetes by Subregion and Population Composition 
	Temporal Distribution of Studies 
	Indigenous Groups Represented 
	Diagnostic Methods and Sampling 
	Obesity and Diabetes Clustering 
	Heterogeneity and Subregional Contrast 

	Discussion 
	Conclusions 
	References

