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Abstract

Purpose of review: The present review focuses on the epidemiology of type 2 diabetes (T2D)
in Indigenous communities in the continental United States (U.S.)—including disease prevention
and management—and discusses special considerations in conducting research with Indigenous

communities.

Recent findings: Previous studies have reported the disparately high prevalence of diabetes,
especially T2D, among Indigenous peoples in the U.S. The high prevalence and incidence of
early-onset T2D in Indigenous youth relative to that of all youth in the U.S. population poses
challenges to the prevention of complications of diabetes.

Summary: Behavioral, dietary, lifestyle and genetic factors associated with T2D in Indigenous
communities are often investigated. More limited is discussion of the historical and ongoing
consequences of colonization and displacement that impact the aforementioned risk factors. Future
research is necessary to assess community-specific needs with respect to diabetes prevention and
management across the diversity of Indigenous communities in the U.S.

Introduction: Considerations on terminology with respect to Indigenous
peoples

Indigenous peoples in the present-day United States (U.S.), including members of 574
federally recognized tribes and other first peoples of the U.S. and territories, have
experienced historical and ongoing challenges to health and its determinants. Due to the
tumultuous and complicated relationships between Indigenous nations and the rest of the
U.S., increasing participation in research studies among these populations is complex.
The dynamic between Indigenous populations in the U.S. and the federal government is
often described by “colonization,” a term that encompasses the physical and theoretical
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framework of interactions among the entities, beginning at first contact between Indigenous
peoples and European settlers.[1] Post-contact, European settlers and their descendants who
largely took ownership of lands inhabited by Indigenous peoples and power in colonial,
federal, and state governments in what became the U.S. used Eurocentric arguments

to support forced assimilation and cultural genocide of Indigenous peoples.[2] At the

most basic level, careful consideration of engagement with Indigenous individuals and
communities begins with terminology. As a result of the complex history of terminology that
is rooted in erroneous geography, racism and stereotypes, name designation with respect to
Indigenous communities is especially convoluted.[3]

There has been a considerable debate regarding appropriate terminology in discussing and
engaging with Indigenous peoples; historically in the U.S., such terminology has included
“Indian,” “American Indian,” and “Native American.” Name preferences vary depending
on the individual and community, although the general consensus among communities is to
ask each their preference, which might utilize their native tongue (e.g. Diné for Navajo).
The present review will use a range of terms based on the context. The terms “Indian,”
“American Indian (Al)” and “Native American” are based on inaccurate declarations and
applied inconsistently (e.g. toward Indigenous peoples of Alaska, Hawaii, Guam, Puerto
Rico, U.S. Virgin Islands, etc.); however, these terms are often used in bureaucratic

spaces. In the present review, these terms will be used when discussing existing laws and
institutions, for consistency; when not discussing these topics, “Indigenous” will be used

to concisely include, and honor sovereignty of, first peoples in the U.S., and subgroups
included in relevant studies will be specified. This review will focus on the epidemiology of
diabetes, especially T2D, in Indigenous communities within the present-day continental U.S.

Prevalence of diagnosed diabetes among adults

According to the 2020 National Diabetes Statistics Report published by the Centers for
Disease Control and Prevention, 34.2 million people in the U.S. are estimated to have
diabetes (10.5% of the population); of this figure, 7.3 million people (21.4%) are estimated
to have undiagnosed diabetes.[4] In the U.S., the prevalence of diabetes in Indigenous
populations tends to be higher than in other American ethnic groups. In the National Health
Interview Survey (NHIS), in 2011-2015, the age-standardized prevalence of self-reported
diagnosed diabetes was 2.2 times higher in Indigenous (American Indian/Alaska Native,
AIl/AN) than in non-Hispanic white (NHW) men, and 2.5 times higher in Indigenous than
in NHW women (Table 1).[5] In the NHIS, age-sex standardized prevalence of diagnosed
diabetes in adults aged at least 20 years was 19.1% in Indigenous populations compared
with 9.5% in the general population.[5]

The NHIS did not perform testing to identify undiagnosed diabetes. However, studies that
have performed glycemic testing to identify undiagnosed—as well as previously diagnosed
—diabetes have also found diabetes prevalence to be higher in Indigenous populations than
in the general US population, as assessed by the National Health and Nutrition Examination
Survey.[6, 7]
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According to a nationwide, population-based, cross-sectional survey among adults in the
U.S. in 2016 and 2017, approximately 5% of prevalent diabetes comprised type 1 diabetes
(T1D), 92% comprised T2D, and 3% comprised other subtypes of diabetes.[8] Previous
studies on cardiometabolic health outcomes in certain Indigenous communities in the U.S.
have reported that nearly all cases of diabetes in participants were clinically characterized
as T2D.[9] Few studies have classified diabetes in Indigenous populations via assessment
of T1D-related autoantibodies. Studies in Indigenous communities in the Southwestern U.S.
and Alaska have suggested that nearly all diabetes was T2D, based on the absence of
T1D-related autoantibodies, as well as clinical characteristics.[10, 11]

Documented cases of diabetes among Indigenous communities in the U.S., approximately
5.2 million individuals (1.6% of the U.S. population), began to increase drastically in

the 20th century.[12] A recent observational study on the incidence and prevalence of
diagnosed diabetes (T1D and T2D combined) was conducted on Indian Health Service
(IHS) health records of Indigenous (Al/AN) adults from 2006-2017. The prevalence

of diagnosed diabetes increased significantly from 2006 (14.4%) to 2013 (15.4%) and
decreased significantly from 2013 to 2017 (14.6%).[13] These trends were consistent across
all age groups (18-44 years, 45-64 years, 65—74 years and = 75 years).[13] There are
limited data on prevalence of prediabetes, but several studies have indicated that prevalence
of prediabetes in Indigenous populations is similar to, or slightly lower than, in the general
population.[14] For example, in a consortium of U.S. health care systems including nearly
five million individuals, over 25,000 individuals who identified themselves in health records,
or who were identified on their birth certificate, as AI/AN, had lower prevalence of
prediabetes (31.1%) as compared with the overall study population (33.4%).[14] In this
study, the prevalence of diabetes was 19.6% in Al/AN individuals (15.9% in the overall
population), so the prevalence of dysglycemia (prediabetes and diabetes) was 50.7%.

The aforementioned trends in the prevalence of diagnosed diabetes in Indigenous adults
(2006-2017) are similar to adults in the general U.S. population as reported in the National
Health Interview Survey (2000-2018). Several nationwide changes with respect to diabetes
diagnostic criteria, testing practices and ICD coding occurred during the aforementioned
study period, which could have affected its results. There are fewer reports of diabetes
incidence (as opposed to prevalence), because incidence estimates require longitudinal
studies. Among adults in the general U.S. population, the age-adjusted incidence of
diagnosed diabetes was similar in 2000 (6.2 per 1000 adults) and 2018 (6.7 per 1000
adults), with an increase in incidence between 2000 and 2008, and a significant decreasing
trend in incidence from 2008 (8.4 per 1000 adults) to 2018.[4] Additionally, data from

a study of diabetes incidence in an Indigenous community from the Southwestern U.S.
demonstrated that, once ascertainment bias was taken into account, incidence of diabetes in
the community remained stable throughout the study period (1965-2003), with significant
increases occurring only in youth.[15]

Youth-onset diabetes

The relatively high prevalence of T2D in Indigenous populations is particularly pronounced
in youth. In the SEARCH for Diabetes in Youth study, which was a population-based
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assessment of prevalence in youth aged 10-19 years across 5 different American centers
as well as several reservation communities, the prevalence of diagnosed T2D was 1.20 per
1000 in Indigenous populations compared with 0.34 per 1000 in NHW counterparts (Table
2).[16]

A trend analysis of diagnosed diabetes (including type 1 and type 2) prevalence among
American Indian and Alaska Native young adults (aged 18-34 years) between 1994 and
2007 found statistically significant increasing trends in annual prevalence estimates of
diagnosed diabetes among Indigenous (Al/AN, including those from within the 50 United
States and Puerto Rico, Guam and the Virgin Islands) and NHW young adults. Indigenous
young adults were, on average, 1.7 times more likely than NHW young adults to be
diagnosed with diabetes during 1994-2000 and 2.5 times more likely during 2001-2007.[17]
Most previous studies have found that the incidence of young-onset T2D in Indigenous
children, adolescents and young adults was greater than that of the overall U.S. population in
that given time period. The increased incidence of youth-onset T2D in Indigenous children,
adolescents, and young adults relative to the overall population poses challenges to the
prevention of complications of diabetes.

Complications of diabetes

People with early-onset diabetes have a greater risk of premature development of
microvascular and macrovascular complications, as well as psychological comorbidities,
over the life course.[18, 19] Diabetic nephropathy (DN) is a major cause of morbidity and
mortality. While the prevalence of DN is relatively high in Indigenous communities in the
U.S., its incidence has decreased in this demographic group in recent years.[19] However,
in the U.S., the incidence of nephropathy remains higher than in the non-Indigenous white
population: according to the U.S. Renal Disease Data Systems, incidence of end-stage renal
disease (ESRD) among Indigenous populations was 504.4 cases per million individuals in
2018, 1.6 times higher than in the non-Indigenous white population.[20] The public health
impact of diabetes on kidney disease is particularly severe in Indigenous communities;
diabetes is the primary cause of 67% of the ESRD that occurs in Indigenous (Al/AN)
populations, as compared with 39% in the general U.S. population.[20] In a longitudinal
population-based study among members of an Indigenous community in the Southwest
U.S., early-onset T2D was associated with substantially increased incidence of ESRD

and mortality in middle age (25-55 years); the longer duration of T2D experienced by
individuals diagnosed with T2D at under 20 years of age predominantly accounted for this
burden.[21]

Diabetic retinopathy (DR) is a leading cause of vision loss among adults globally; among
Indigenous peoples with diabetes in the U.S., the limited published evidence on DR

includes prevalence estimates of 35% to 49% for non-proliferative DR and 3% to 10%

for proliferative DR.[22-24] According to a multi-site, cross-sectional study including
participants recruited at Indian Health Service-Joslin Vision Network Teleophthalmology
Program clinics between 2011 and 2016, 20.0% of patients had DR—approximately half of
the estimates from previous literature regarding multiple different Indigenous communities
in the U.S.—with 17.7% having non-proliferative DR and 2.3% having proliferative DR.[25]
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Risk factors for T2D and considerations with respect to Indigenous

communities

Obesity

According to the National Health Interview Survey in the U.S., Indigenous (Al/AN) adults
are 50% more likely to have obesity than are non-Hispanic white adults, and Indigenous
adolescents are 30% more likely to have obesity than NHW adolescents.[26] While

further research on fat distribution and cardiometabolic risk is needed and BMI is not
necessarily the optimal predictor of disease risk, there is strong evidence for the association
between obesity and hypertension, dyslipidemia, hypercholesterolemia, insulin resistance,
and glucose intolerance.[27] One’s risk of obesity, caused by an excess of energy intake
relative to energy expenditure, can be influenced by genetic variants and/or lifestyle factors
and overnutrition /n utero.[28] Longitudinal studies in Indigenous populations have shown
that obesity, as measured by body mass index, is strongly and linearly associated with
incidence of diabetes and that diabetes incidence is low in those with BMI < 25 kg/m?
(Figure 1).[29]

A longitudinal study of Indigenous young adults within a larger general U.S. study
population found that Indigenous young adults had higher hemoglobin Alc levels, higher
self-reported blood glucose, self-reported diabetes, and obesity. They also had higher rates
of structural risk factors (e.g. residing in poorer and more transient neighborhoods and
having greater levels of stress) than NHW young adults.[30]

Food security and nutrition

Food insecurity is broadly defined as unpredictable access to healthy foods including fruits,
vegetables, refrigerated meats, and dairy items.[31] Nutrition status is directly impacted by
food security, which is one external mechanism by which food insecurity confers elevated
risks of developing obesity (a major risk factor for T2D) and T2D.[32, 33] Thus, the efficacy
of interventions that aim to reduce risk of T2D is reduced by the food security and nutrition
status of participants.[34] Food insecurity is a dynamic and often transient experience for
individuals and households and becomes particularly complex in Indigenous communities,
whose food environment has been impacted by historical events and trauma.[35]

Food environments common in and nearby tribal reservations, including the relatively low
number of supermarkets and great number of gas station and other convenience stores
(which have limited availability of fresh produce and acceptance of food stamps), can affect
residents’ risk of obesity.[36] Approximately 76.7% of the population on tribal reservations
live more than 1 mile from a grocery store, as opposed to 41.2% of the general U.S.
population. Nearly 50% of individuals living on tribal reservations have an income at

or below 200% of the federal poverty level, as opposed to 28.9% of the general U.S.
population.[37] In a cross-sectional study of Indigenous adults living within the Chickasaw
Nation and the Choctaw Nation of Oklahoma, using nontraditional food retailers (e.g.
convenience stores, gas stations and discount stores) was significantly associated with
obesity and diabetes.[38]
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Colonization and the formation of the present-day U.S. displaced Indigenous peoples
already residing on these lands, creating environmental inequities and dependence on the
U.S. Federal Government.[39, 40] Although the U.S. Department of Agriculture’s Food
Assistance Programs (e.g. Commaodity Supplemental Food Programs) were established to
mitigate the issues caused by colonization, the issues of food sovereignty, reclamation of
traditions and access to nutritious foods remain challenges for Indigenous communities in
the U.S.[41, 42] Collectively, food insecurity and colonization have contributed to health
disparities, including increased prevalence of T2D, among Indigenous communities.[43, 44]

Behavioral risk factors

Within Indigenous populations, the influence of behavioral and psychosocial factors is
compounded by existing environmental risks and low socioeconomic status. The role of
mental health and stress in the development and management of T2D in Indigenous
communities is not well understood. In a longitudinal health study in an Indigenous
community in the Southwest U.S., the prevalence of depression was slightly but not
significantly higher among adult participants with diabetes than those without diabetes.
[45] Another study involving Indigenous individuals with T2D from two reservation
communities reported that individuals with greater numbers of reported mental and
emotional health issues had greater risk of self-reported hyperglycemia, comorbidities and
physical activity impairment.[46] In a study of Indigenous adults in the U.S. with T2D,
reports of adverse childhood experiences were common and associated in a dose-response
manner with increased odds of screening positive for current depression.[47] Other studies
in Indigenous communities report a sense of fatalism and inevitability with respect to
diabetes among community members.[48, 49] Further empirical research on the association
between mental health issues, chronic stress, and T2D is needed.

Intergenerational trauma—a term capturing the broad impacts of genocidal forced loss of
lands, languages and cultures[50, 51]—is well-recognized among Indigenous communities
globally and has been associated with risk of anxiety and affective disorders.[52] While
risk factors are important to identify and address, some researchers have found that support
from cultural and familial entities have assisted in management of chronic diseases (e.g.
T2D) and mitigated detrimental effects of adverse childhood experiences.[53] Furthermore,
individuals who experienced more apathy were at increased risk for high blood sugar while
individuals who were more involved in cultural and traditional activities, such as integration
of more traditional foods,[54] were significantly less likely to have feelings of apathy and
to have high blood sugar.[55] Emerging solutions increasingly address disparities in food
security and nutrition affecting Indigenous communities through interventions that focus on
regaining food sovereignty through increased integration of traditional foods and severance
of diets linked to cardiometabolic diseases.[56]

Smoking has been shown to increase risk for T2D and to increase risk for macrovascular
complications in people with diabetes.[57, 58] Estimates of the prevalence of cigarette
smoking among Indigenous peoples in the U.S. vary across communities. A cross-sectional
study found that 32% of American Indians currently smoked at the time of the study, over
double the general U.S. smoking rate (15.5%).[59] According to a cross-sectional survey of
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IHS patients, AI/AN individuals with diabetes were more likely than those without diabetes
to be current smokers (30% vs. 19%, p<0.01), and current smokers with diabetes were
more likely than nonsmokers with diabetes to have HbAlc > 8.0% (p<0.05).[60] Many
Indigenous communities use tobacco for ceremonial purposes.[61] Cessation programs

and tribal health campaigns to “keep tobacco sacred” have been tailored to Indigenous
communities, to distinguish the ceremonial use of traditional tobacco from the habitual

use of commercial forms of tobacco; however, researchers often conflate the two.[62, 63]
Research and prevention efforts must be informed by this context in addressing current
smoking disparities and health risks among Indigenous communities.

Physical activity—including leisure-time and occupational activity—is associated with
lower risk of incident diabetes and obesity in Indigenous communities as well as in the
general population in the U.S.[64, 65] One study reported that a relatively low proportion
(14.7%) of Indigenous adults in the U.S. met current recommendations for physical activity
and that this proportion did not substantially change between 1998 and 2017.[66] A
systematic review published in 2013 found that Indigenous adults in Canada and the U.S.
reported lower activity levels since 2000 as compared with the 1990s, although recent
activity levels were similar to those in the 1980s.[67] According to a cross-sectional analysis
of over 10,000 Indigenous adults in the U.S., characteristics that were positively and
significantly associated with time spent performing vigorous activity per week included:
male sex, age < 40 years, and living in a rural area.[68] Further research is needed to

assess the reasons for disparities in physical exercise and to develop and evaluate lifestyle
intervention programs to promote physical activity among Indigenous peoples in the U.S.

Genetic factors

Estimates of the heritability of type 2 diabetes, derived from twin and family studies, range
from 20-80%, and T2D results from the complex interplay of genetic and environmental
factors.[69, 70] Studies in Indigenous populations in the U.S. have reported similar estimates
of heritability for T2D—ranging from 22-62%.[71, 72] These heritability estimates reflect
phenotypic resemblance among family members, and they illustrate potential genetic effects
on T2D, although they can also reflect clustering of environmental risk factors within
families. Over 400 independent single-nucleotide polymorphisms have been associated with
T2D at a genome-wide significant level, though these explain a small proportion of the
heritability.[73]

Genome-wide association studies, candidate gene and linkage-based studies of type 2
diabetes that have identified these genetic variants have predominantly included European-
ancestry study populations.[74] Studies that have examined the effects of these established
T2D-susceptibility variants have found that, while there is some modest heterogeneity in
effects across populations, the variants generally associate with diabetes in Indigenous
populations in a way consistent with the effects in Europeans.[7, 75] While common
variants are largely shared across ancestral groups, certain genetic variants that strongly

and significantly associate with type 2 diabetes have greater risk allele frequencies in certain
study populations than others. Some genetic variants with strong effects on diabetes risk,
are common or at low frequency in certain Indigenous study populations, but are rare in
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other continental ancestry groups (e.g. ABCC8R1420H, HNF1A G319S).[76, 77] Certain
variants in the gene KCNQI—which are established as associated with T2D across multiple
ancestry groups—exhibit parent-of-origin effects and have particularly strong effects on
diabetes in an Indigenous community from the Southwest U.S.[78]

The extent to which genetic differences among populations explain the high risk for

T2D experienced by Indigenous populations remains undetermined. Studies comparing

the frequencies of established T2D-susceptibility alleles across populations have been
inconsistent; some have found higher frequencies in Indigenous populations than in
populations at lower risk for T2D, while others have not.[7, 79, 80] Differences may lie

in which populations are analyzed and how markers are ascertained: the ascertainment of
diabetes-susceptibility variants remains incomplete and the extent to which the currently
ascertained variants capture effects of causal variants across populations is unpredictable due
to variation in linkage disequilibrium patterns.

The “thrifty genotype hypothesis” has played a prominent role as a potential explanation for
the high risk of T2D and obesity in Indigenous populations in the U.S. This hypothesis was
originally created to offer an explanation for the then-increasing global burden of diabetes,
proposing that genetically-conferred metabolic “thriftiness” is maladaptive to “Westernized”
lifestyles, but was advantageous in the “feast-or-famine days” of human ancestors.[81]
Several investigators have proposed that such selection, operating more strongly in the
population history of Indigenous peoples, may explain their higher risk of T2D in the
present day.[82, 83] However, analyses of molecular signatures of selection at established
diabetes risk alleles have provided little evidence for such selection.[84, 85] Furthermore,
the differences in diabetes prevalence among Indigenous Americans and other ancestry
groups (African Americans, European Americans) are consistent with expectations under
evolutionary neutrality, given genetic distances and heritability.[86]

Intergenerational transmission of risk for diabetes

Parental diabetes has been associated with elevated risk of subsequent diabetes in offspring.
Maternal diabetes (i.e. /n utero exposure to a diabetic environment) has also been associated
with subsequent risk of T2D and accelerated weight gain and T2D in offspring.[87, 88] In
an Indigenous population in the Southwestern U.S., maternal diabetes was associated with
greater birth weight and greater risk of diabetes in offspring; by contrast, paternal diabetes
was associated with lower birth weight and greater risk of diabetes in offspring.[89] In this
population, as compared with offspring of women who developed diabetes after pregnancy
or who remained diabetic, the offspring of women who had diabetes during pregnancy had
greater risk of obesity and higher plasma glucose concentrations.[90] A systematic review
of gestational diabetes (GDM) in study populations in the U.S., Australia, New Zealand and
Canada showed that Indigenous subgroups had varying rates of GDM that were frequently
greater than those of non-Indigenous subgroups.[91]

Many studies have investigated the complex relationships among parental genotype and
diabetes; and offspring genotype, birth weight, obesity and T2D. In multiple study
populations, including certain Indigenous populations, the association between birth weight
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and the risk of T2D forms a U-shaped curve, in which lower and higher birth weights are
associated with greater risk of T2D later in life.[92,93] Genetic and non-genetic factors
contribute in a complex interplay to elevated risk of subsequent T2D in individuals with
lower versus higher birth weights.

The disproportionately high prevalence of T2D, a complex disease resulting from
environmental and genetic factors, in Indigenous children and adults suggests increased
risk of diabetes in future generations if prevention efforts are not successful. Notably,

the Stopping Gestational Diabetes Mellitus in Daughters and Mothers intervention was

a preconception counseling and diabetes risk reduction program culturally tailored to
Indigenous (AI/AN) women.[94] A study of qualitative data from the program found that
Indigenous women were aware of topics including nutrition and healthy weight gain during
pregnancy, and expressed the need for specific education on GDM risk reduction and the
challenges of healthful eating during and before pregnancy for Indigenous women.[95]

In addition to diabetes prevention efforts, further research should specifically address the
mechanisms through which parental diabetes, /n utero exposure to a diabetic environment,
offspring birth weight and offspring diabetes relate.

IHS and diabetes-related health care services

The IHS was established in 1955 when the responsibility of meeting the health needs of
American Indians and Alaska Natives was transferred from the Department of the Interior
to the U.S. Public Health Service.[96,97] Since 1955, 28 IHS facilities across 8 states in
both urban and rural locations have been established, serving approximately 2.6 million
members of 574 currently federally recognized American Indian and Alaska Native Tribes.
[98] IHS coverage does not account for numerous tribal communities that are not federally
recognized, as well as Indigenous peoples in U.S. territories. Many IHS facilities engage in
pediatric screening for T2D and focus on implementing a clinical model of patient-centered
care (PCC). This model shifts the traditional authoritarian physician paradigm to one

in which patients are engaged in their health-related decisions. IHS facilities also offer
preconception care as well as screening for diabetes during and after pregnancy.[99]

The Diabetes Prevention Program and Special Diabetes Program for

Indians

Notably, the Diabetes Prevention Program (DPP) was a landmark randomized controlled
trial that assessed the effect of an intensive lifestyle intervention (ILI) on prevention or
delay of diabetes onset, relative to the drug metformin, or placebo.[100] The latter two
groups received standard health lifestyle advice. 3234 participants were randomized to the
three-arm trial in the DPP, with an average age of 51 years at baseline and 68% women; five
percent of participants were American Indian. The ILI decreased the incidence of diabetes
by 58% and randomization to metformin decreased diabetes incidence by 31% compared
with the placebo group.[101] There were no significant differences in diabetes incidence or
treatment effects according to racial/ethnic group.
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The IHS has established the Special Diabetes Program for Indians (SDPI) Community
Directed Program, which provides grant funding to 301 IHS and tribal entities in 35 states
that are solely dedicated to prevention and treatment of T2D. Mandated and funded by

U.S. Congress as part of SDPI, the SDPI Diabetes Prevention (SDPI-DP) project assessed
the translational effectiveness of the DPP intensive lifestyle intervention in preventing

T2D across 36 rural, reservation and urban Indigenous communities in the U.S.[102] This
study, implementing community-based participatory research principles, implemented the
Lifestyle Balance Curriculum intervention, a goal-based curriculum adapted from the DPP
that addressed food choices, food preparation, physical activity, stress management and self-
motivation. Because the lifestyle intervention from the DPP was demonstrably so effective,
the institutional review board for SDPI-DP did not allow for a control group; however, the
crude incidence among all SDPI-DP participants was 4.0% per year, that for those who
finished all 16 classes was 3.5% per year, and that for those who did not finish all the classes
was 7.5% per year.[102]

A previous literature review highlighted 15 studies of culturally-influenced diabetes
prevention interventions that were conducted with Indigenous youth and adults published
between 1990 and 2008: three demonstrated long-term effectiveness in T2D prevention and
two did not; ten described the interventions without reporting outcomes.[103] Such limited
published research suggests a need for further community-based participatory research
studies with Indigenous communities to identify their specific needs with respect to the
prevention of T2D, as well as long-term interventions and assessment of longitudinal health
outcomes.

Conclusions

Indigenous communities have high prevalence of T2D as compared with other demographic
groups in the U.S. T2D is a complex disease that is associated with a host of risk factors

in the domains of nutrition and food security, behavioral health, mental health, genetic
epidemiology, parental diabetes, and the intrauterine environment. For centuries, Indigenous
peoples in the U.S. have endured loss of land and traditional foodways that could contribute
to this disparity and merit consideration beyond race being a simple heuristic for risk of
T2D.

Future research to address these issues will require engagement with Indigenous
communities, fostering community involvement throughout all processes; and receptiveness
to innovative, possibly unconventional, techniques.[104] Such research is necessary to assess
community-specific needs with respect to diabetes prevention and management across the
diversity of Indigenous communities in the U.S.
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Figure 1. Age-sex standardized incidence of type 2 diabetes by body mass index in a longitudinal
study of Indigenous adults in an Indigenous study population in the Southwest U.S. Adapted
from reference 28.

According to a longitudinal study, obesity (as measured by body mass index) is strongly and
linearly associated with incidence of diabetes and diabetes incidence is low in those with
BMI < 25 kg/mZ.
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Age standardized prevalence of diagnosed diabetes in adults in the U.S. in the NHIS, 2011-2015. From

reference 5.

Table 1.

Ethnic group

Diabetes prevalence in men (95% CI)  Diabetes prevalence in women (95% CI)

Non-Hispanic Black
Hispanic

Non-Hispanic Asian

Non-Hispanic Indigenous  19.7% (15.9-24.1) 18.8% (13.7-25.2)
14.0% (13.7-14.8) 14.3% (13.6-15.0)
13.9% (13.1-14.8) 13.2% (12.4-14.0)
10.4% (9.3-11.7) 8.3% (7.5-9.1)
9.0% (8.7-9.3) 7.6% (7.3-7.9)

Non-Hispanic White
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Table 2.

Page 19

Prevalence of diagnosed type 2 diabetes in youth aged 10-19 years in the SEARCH for Diabetes in Youth
Study. From reference 15.

Ethnic group

Prevalence of T2D per 1000 (%o) children age 10-19 (95% CI)

Indigenous

Black

Hispanic
Asian/Pacific Islander
White

1.20%o (0.96-1.51)
1.06%o (0.93-1.22)
0.79%o (0.70-0.88)
0.34%o (0.26-0.46)
0.17%o (0.15-0.20)
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