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Abstract

Purpose of review: The latest national data reports a 55% prevalence of metabolic syndrome
in American Indian adults compared to 34.7% of the general US adult population. Metabolic
syndrome is a strong predictor for diabetes, which is the leading cause of heart disease in
American Indian and Alaska Native populations. Metabolic syndrome and associated risk factors
disproportionately impacts this population. We describe the presentation, etiology, and roles of
structural racism and social determinants of health on metabolic syndrome.

Findings: Much of what is known about metabolic syndrome in American Indian and Alaska
Native populations comes from the Strong Heart Study as there is scant literature. American
Indian and Alaska Native adults have an increased propensity towards metabolic syndrome as
they are 1.1 times more likely to have high blood pressure, approximately three times more
likely to have diabetes, and have higher rates of obesity compared with their non-Hispanic White
counterparts. Culturally informed lifestyle and behavior interventions are promising approaches
to address structural racism and social determinants of health that highly influence factors
contributing to these rates.

Summary: Among American Indian and Alaska Native populations, there is scarce updated
literature evaluating the underlying causes of major risk factors for metabolic syndrome, and
progression to cardiometabolic disease. As a result, the actual state of metabolic syndrome in this
population is not well understood. Systemic and structural changes must occur to address the root
causes of these disparities.
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INTRODUCTION

Metabolic syndrome disproportionately impacts American Indian and Alaska Native
populations compared to non-Hispanic White populations [1, 2]. Metabolic syndrome is
associated with cardiovascular comorbidities including diabetes and heart disease as well as
cardiovascular death [3], but metabolic syndrome has only been independently associated
with diabetes in American Indian populations [4-6]. This is of particular importance since
diabetes is the leading cause of heart disease in American Indian and Alaska Native
populations [7, 8]. However, this does not diminish the role of other components of
metabolic syndrome such as hypertension which confers higher risk of cardiovascular
morbidity and death [2, 4, 7]. To strategically address metabolic syndrome in American
Indian and Alaska Native populations, it is important to understand the presentation, roles
of structural racism and social determinants of health, management strategies, and areas for
future investigation.

PRESENTATION AND ETIOLOGY OF METABOLIC SYNDROME

Metabolic syndrome is a condition in which the presence of interrelated metabolic risk
factors for cardiovascular disease and diabetes concomitantly occur [7, 8]. Components

of metabolic syndrome include: 1) Blood pressure with a systolic =130 and/or diastolic

>85 mm Hg, 2) triglyceride levels =150 mg/dL (1.7 mmol/L), 3) high-density lipoprotein
cholesterol levels <40 mg/dL (1.0 mmol/L) in males and <50 mg/dL (1.3 mmol/L)

in females; 4) fasting glucose =100 mg/dL and 5) central obesity [7, 8]. From these
components, three out of five abnormal findings, or pharmacological treatment for any of
the components, are diagnostic criteria for a clinical diagnosis. Individuals with metabolic
syndrome are twice as likely to develop cardiovascular disease and have a five-fold
increased risk for developing type 2 diabetes compared to those without the syndrome [7].
Although these statistics are not specific to American Indian and Alaska Native populations,
these groups experience disproportionate rates of the components of metabolic syndrome [4,
5, 9-11]. There is an increased overall prevalence for reported hypertension in American
Indian and Alaska Native men (31.3% vs 26.5%) and women (28.2% vs 22.4%) compared
to non-Hispanic White men and women [4]. In 2018, American Indian and Alaska Native
adults were at a 1.1 times more likely to have high blood pressure [9], and approximately
three times more likely to have diabetes than non-Hispanic White adults [11]. Additionally,
data from the 2000-2010 Behavioral Risk Factor Surveillance System (BRFSS) display
higher rates of obesity among American Indian and Alaska Native men and women
compared with their non-Hispanic White counterparts (33.9% vs 23.3% for men and 35.5%
vs 21.0% for women, respectively) [4].

As with other data published, American Indian people have been left out of national
estimates of metabolic syndrome. Both historically and in modern times, American Indian
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and Alaska Native groups have not been included, undersampled, and/or aggregated as
“Other” in publications reporting on national surveys, including various iterations of the
National Health and Nutrition Examination Survey (NHANES) and the Centers for Disease
Control and Prevention (CDC) [12-14]. In addition, few population studies have examined
metabolic syndrome among American Indian and Alaska Native adults. Much of what

is known about the prevalence of metabolic syndrome in American Indian and Alaska
Native communities comes from the Strong Heart Study [1, 6, 14, 15], the Education and
Research Toward Health (EARTH) study [2, 14, 16], and the Center for Alaska Native
Health Research Study (CANHR) [17], with all being conducted more than a decade ago.

The largest population study to report on metabolic syndrome among American Indian
populations is the Strong Heart Study [1, 6, 14, 15]. In this study [1], the overall

prevalence for metabolic syndrome was 55% in American Indian adults (aged 45-74 years),
approximately 2,502 participants (N=4,549), compared to 34.7% of the general US adult
population in the 2011-2016 National Health and Nutrition Examination Survey (NHANES)
[12]. The EARTH study reported a 5.2% lower overall participant prevalence (N=4,457)
than the Strong Heart Study [14]. Mean ages were not reported in this study but groups were
examined by age categories, with prevalence generally increasing with age [14]. Females
had an 8.6% (age-adjusted) higher prevalence than males in this study (53.2% versus 44.6%)
[14]. The CANHR Study, conducted among Alaska Native populations, reported the lowest
prevalence of metabolic syndrome (Table).

Published data on metabolic syndrome among American Indian and Alaska Native youth is
even more sparse than for adults. The Strong Heart Study has reported the largest sample of
metabolic syndrome among youth ages 14-20 to date. This study began to enroll younger
participants in 2001-2003 and found that approximately 24.9% of youth without diabetes
had metabolic syndrome [6].

STRUCTURAL RACISM AND SOCIAL DETERMINANTS OF HEALTH

To better understand the larger context of metabolic syndrome in American Indian

and Alaska Native populations, the influence of structural racism and certain social
determinants of health (e.g., built environment, economic stability, education access and
quality, and healthcare access and quality) must be described. Additionally, trauma,

racism, and discrimination are linked to poor health outcomes, including components of
metabolic syndrome [5, 18, 19]. American Indian and Alaska Native people have long-
experienced structural discrimination and oppression that have shaped social circumstances
contributing to contemporary cardiometabolic disease disparities and poor health outcomes
[19]. Historical and intergenerational trauma describe the collective trauma imposed on

a group of people who have a specific group identity and is often used to characterize

the multigenerational nature of distress experienced across the lifespan and by American
Indian and Alaska Native communities as a whole [18]. Long-lasting effects from European
colonization (i.e., loss of ancestral lands through forced relocation, commodity food
programs, etc.), and genocidal events and practices (i.e., massacres such as Wounded Knee,
introduction of infectious diseases, boarding schools, cultural assimilation, etc.) continue
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to perpetuate health inequities that significantly contribute to risk factors of metabolic
syndrome [5, 18].

Many tribal nations are in rural remote areas that have a higher risk for air pollution and
metal exposure, both of which contribute to major risk factors for metabolic syndrome

[5, 20, 21]. Several studies have demonstrated that American Indian communities are
disproportionally affected by exposure to environmental chemicals and toxic metals
including arsenic, cadmium, uranium, and tungsten [5, 20, 21]. Exposure to toxic metals
places these communities at increased risk of cardiovascular disease, particularly for those
with diabetes [5, 20, 21].

The forced relocation of American Indian and Alaska Native populations into remote
regions generated a barrier from continuing agricultural practices due to the loss of
traditional lands, creating a dependency on government commaodity food programs [18,

19]. The food provided to these communities was often high-calorie and nutrient poor,
promoting dietary habits that have likely contributed to existing high rates of diet-related
cardiometabolic diseases in American Indian and Alaska Native communities [18]. Still,
today, food insecurity affects over 25% of American Indian and Alaska Native members on
over 60 tribal reservations [22]. Sustained, traditional agriculture has been challenged by
limited water access and low resource availability for farming [19]. Access to healthy food
is affected by geographical isolation and the lack of inexpensive, accessible food sources

on tribal lands, resulting in food deserts for many American Indian and Alaska Native
communities [19]. For example, there are only 13 grocery stores on the Navajo Nation which
is over 27,000 square miles stretching across the states of Colorado, Utah, Arizona, and
New Mexico and is home to more than 300,000 people [22]. Often residents must drive
several hours to buy food at the grocery store. Food available at gas stations and trading
posts are more readily accessible but do not offer the nutrient rich benefits fresh produce
contains. Food insecurity and the quality of food obtainable by people are closely correlated
to socioeconomic status and financial means [18].

Socioeconomic status and level of education are significant social determinants of health
that heavily influence the prevalence of metabolic syndrome for American Indian and
Alaska Native people and present challenges in access to preventative health and treatment
services [5, 18, 19, 21]. American Indian and Alaska Native populations experience the
highest level of poverty in comparison to all racial and ethnic groups and have some of

the lowest educational attainment rates in the nation [18]. In 2017, the median household
income for American Indian and Alaska Native families was $41,882, with nearly one-
fourth living below the poverty line, which is 143% higher than non-Hispanic White families
[5]. For education, age-adjusted rates show 20.5% of American Indian and Alaska Native
adults do not have a high school degree compared to 10% of non-Hispanic White adults
[5]. Unemployment rates have also been shown to be as much as three times higher in
American Indian and Alaska Native populations [5]. All of these factors are likely to not
only contribute to metabolic syndrome, but also overall health disparities for American
Indian and Alaska Native populations.
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Further contributing to the burden of metabolic syndrome and cardiovascular disease in
American Indian and Alaska Native groups is the issue of unfulfilled treaties and an
underfunded health system [19, 23]. Through numerous laws and treaties, the Indian Health
Service was developed to be the primary system for providing federal health services to
American Indian and Alaska Native people [23]. Notwithstanding, the Indian Health Service
has been severely and chronically underfunded. For those who receive care through the
Indian Health Service, the per capita funding would have to triple to be equivalent to what is
provided to individuals receiving Medicare and more than double to match funding provided
in the federal prison system [24-26] (Figure 1). The amount of money allocated to each
person in the Indian Health Service system is less than half of what is allocated to the
general population overall ($4,078 vs $9,726). Long-term underfunding of the principal
health system for American Indian and Alaska Native people contributes to cardiovascular
disparities, such as metabolic syndrome [23]. To rectify the injustice of providing the least
amount of support to populations who experience some of the nation’s worst inequities

and honor signed government-to-government treaties, the United States government should
uphold established trust and treaty obligations [23].

Although prolonged discrimination, colonization, and historical and intergenerational trauma
are interconnected with risk factors associated with metabolic syndrome, it is essential

to highlight the cultural strength and resilience of American Indian and Alaska Native
people as another social determinant of health [5, 18]. Traditional beliefs and practices

show promising results in being protective buffers against various health problems [18].
Additional research on the impact of traditional and cultural practices on health outcomes of
American Indian and Alaska Native people is needed.

MANAGEMENT OF METABOLIC SYNDROME

To reduce disparities associated with metabolic syndrome, structural changes are indicated at
a root level (i.e., poverty, housing, gaps in education and employment as well as access to
healthy foods) [27-29]. Improved funding of the Indian Health Service and other culturally
appropriate programs will be crucial in taking steps toward a more equitable future.
Additionally, there needs to be stronger action in community outreach and engagement
efforts to care for individuals who do not have access to facility-based services [27].

Food Security and Traditional Foods: In the Dietary Intake among American Indians
study, economics were related to low adherence to national dietary recommendations for
key nutrients and food [30]. Researchers found that 97.5% of participants reported good
availability of fruits and vegetables in the grocery stores in study communities, though a
significant proportion (30.3%) of participants cited a reason they do not consume at least
five servings of fruits or vegetables each day is because it is too costly to do so [30].

In this regard, health promotion strategies must be individualized, culturally responsive,
and innovative. It is well documented that American Indian and Alaska Native people
do not have sufficient access to healthier, more nutritious food options [31]. Thus, it is
important to identify processes to change environmental aspects of food accessibility. In
one environmental study, convenient stores and trading posts located on one reservation
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filled shelves with healthier food options and increased educational campaigns around the
store resulting in a reduction of BMI for participants [31]. In addition to healthier food
access, there are recommendations to shift meals to healthier American Indian traditional
foods [30]. Traditional American Indian foods include corn, beans, squash, wild rice,
berries, and lean game meats. Common barriers to programming retention is transportation
and childcare. When transportation and childcare options are more readily available,
participation retention in culturally tailored health promotion programs remain over 60%
at 18-months [32]. Future physical activity and nutrition interventions and programs should
aim to address individual barriers.

Health Promotion Activities: More attention must be given to modification of lifestyles
in indigenous communities [7]. Preventative efforts to reduce obesity and increase activity
must be prioritized and supported. Not every factor contributing to the rising inequity of
metabolic syndrome is instantly modifiable, but changes in health behaviors may have a
substantial impact on the prevalence and incidence of metabolic syndrome in American
Indian and Alaska Native communities [7, 27, 30, 33].

In pursuing health promotion activities, a little may go a long way. The American

Heart Association’s Strategic Planning Task Force & Statistical Committee implemented
2020 Impact Goals for cardiovascular health promotion called Life’s Simple 7, based on
modifiable risk factors [34]. These goals are made up of four health behaviors and three
health factors: a physically active lifestyle; healthy diet; healthy BMI; avoiding smoking;
and lower blood pressure, fasting glucose, and total cholesterol [34]. In a study examining
the associations of Life’s Simple 7 goals with the incidence of diabetes among American
Indian adults, researchers evaluated 1639 American Indian participants and found that
participants who achieved at least two of the Life’s Simple 7 goals had a lower risk of
diabetes than participants who met one or none of these criteria [34]. Further, physical
activity and nutrition behavior interventions are most successful when they incorporate
American Indian and Alaska Native cultural beliefs and practices [32, 35-38]. In a study of
culturally tailored physical activity classes, American Indian and Alaska Native participants
who attended more classes had greater weight loss and lower incidence of diabetes [37, 38].

Management and Treatment: Health beliefs, values, and practices are highly influenced
with the community and family system [39]. Therefore, the management of metabolic
syndrome can be improved with family and community focused approaches, while also
addressing individual and environmental barriers. In many American Indian and Alaska
Native communities, the role of family and community play a vital role and are considered
significant social units [39].

Efforts should also be focused on addressing clinical inertia, potentially biased decision-
making, and adherence. An older study demonstrated that 34% of American Indian
populations were not treated for hypertension despite a confirmed diagnosis, and

women represented most of the untreated population [40]. Another study revealed that
approximately 60% of patients eligible for treatment with a statin were not prescribed
therapy [41]. Among those treated, approximately 60% were adherent to the prescription
therapy [41]. Given known race-based disparities in clinical decision-making [42, 43],
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management must include consistent treatment according to national diabetes, hypertension,
and hypercholesterolemia/prevention guidelines [44-46].

FUTURE INVESTIGATION

Identification and management of metabolic syndrome can be improved among American
Indian and Alaska Native groups. Investigations should prioritize inclusivity and innovative
techniques that prioritize cultural responsiveness (Figure 2).

. American Indian and Alaska Native people are often excluded from national
studies. Oversampling and disaggregation is needed to understand unique
factors impacting these populations. This may require using innovative sampling
techniques beyond telephone, given inadequate access on some tribal lands.

. Interventions should be culturally tailored and address root issues such as the
social determinants of health and structural racism. Studies should address
clinical inertia including methods to provide equitable management that is
unbiased and addresses barriers to adherence.

. Life-course trajectory studies are needed to obtain more detailed information
among all age populations. There is a lack of data among American Indian and
Alaska Native youth. Interventions to address metabolic syndrome should vary
based upon the age and generation of an individual as these factors can affect
traditionality and knowledge and beliefs.

. Most of the population studies inclusive of American Indian and Alaska Native
groups are older. Updates are needed and additional funding to extend population
studies focused on these groups would prove to be beneficial.

CONCLUSION

Despite study findings summarized in this review, updated literature is scarce on metabolic
syndrome in American Indian and Alaska Native populations. There is a need for increased
representative data on national surveys of health behaviors and risk factors for metabolic
syndrome specific to American Indian and Alaska Native populations. Without accurate
data collection and reporting methods, full comprehension of the magnitude of metabolic
syndrome, diabetes, and heart disease cannot be fully understood.

The scientific community should strengthen evidence supporting the prevalence and
management of metabolic syndrome in American Indian and Alaska Native communities,
and focus on systemic and structural changes that address the root causes of disparities.
Efforts should combat structural discrimination contributing to poverty rates, gaps in
education, food insecurity, and inadequate funding of the Indian Health Service. Action
to overcome these issues must be done in a coordinated, systematic, culturally intelligent
approach. Community-based methods in research are needed to uphold cultural rigor

in scientific endeavors. Determining the incidence, prevalence, and impact of metabolic
syndrome in these communities will lead to culturally relevant interventions, programs,
and policies. From this review, it is evident that culturally informed studies specific for
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American Indian and Alaska Native populations are urgently needed to reduce the disparities
of metabolic syndrome and associated risk factors.
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Per Capita Personal Federal Health Care
Expenditure

$13,276
(2019)%3

$9,726
(2017)24

$8,485 $8,602
(2019)% (2016)%®

$4,078
(2019)%
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Figure 1.

Annual federal healthcare spending.
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Next Steps:
Implications for
Future Research

%3

Better Representation

Inclusion in national studies and data specific to
American Indian and Alaska Native populations
are needed.

Cultural Congruency

Tailored interventions are needed to address
root issues of systemic racism and health inequity.

Longitudinal Research

&
® ®
More data among American Indian and Alaska Native ® '
youth and studies across the lifespan are needed to k k

e 3 5 ®
modify interventions to age and generation. )

Updated Evidence
Updated studies are needed to build upon
findings from older population-based studies

for American Indian and Alaska Native people.

Figure 2.
Implications for future research
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Table.

Studies reporting Metabolic Syndrome among American Indian and/or Alaska Native Groups

Page 14

Study

Location of study participants and
Tribes (if reported)

Age range
included

Total
participants (N)

Total with
MS (%)

Males with
MS (%)

Females
with MS
(%)

Adults

Strong Heart
[11, 14,15]

Arizona:

e Pima Maricopa

* Salt River

North Dakota:

« Devil’s Lake Sioux
Oklahoma:

e Apache

e Caddo

* Comanche

e Delaware

e FtSill Apache

« Kiowa

¢ Wichita

South Dakota:

* Cheyenne River Sioux
« Oglala Sioux

45-74

4,549

55%-All
35% (non-
diabetic)

Not
reported

Not reported

EARTH
[14, 16]

Alaska
Arizona:

e GilaRiver
* Navajo
New Mexico:
¢ Navajo
Northern Plains
Utah:

¢ Navajo

18-88

4,457

49.8%-All
42.4% (non-
diabetic)

44.6%

53.2%

EARTH [2

All participants

Alaska

Southwest Region

20+

9,696

74.9%

34.9%

40.0%

3,498

57.7%

26.5%

31.2%

4,534

90.5%

43.2%

47.3%

CANHR [17]

Southwest Alaska:
* Yup’ik Eskimos

18+

710

14.7%

8.6%

19.8%

Youth-Young Adult

Strong Heart
[6]

14-20

446 (non-
diabetic)

111

11%

13.9%

MS= Metabolic syndrome
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