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Introduction
Before the 1940s, diabetes was probably uncommon among 

American Indians/Alaska Natives (AI/AN) (1). In 1940, 
only 21 cases of diabetes were identified among the Akimel 
O’odham people (Pima) living in the Sonoran Desert on the 
Gila River (2). In 2006, 38% of Akimel O’odham adults 
aged ≥20 years had type 2 diabetes (3). In 2001, one in 359 
Navajo youth aged 15–19 years had diabetes and one in 2,542 
developed diabetes annually (4).

During 2010–2012, AI/AN adults aged ≥20 years were 
2.1 times as likely to have diabetes diagnosed compared with 
non-Hispanic white adults (15.9% versus 7.6% respectively) 
(5).The age-adjusted rate of diagnosed diabetes among AI/AN 
adults varied by region from 6.0% among Alaska Natives to 
24.1% among American Indians in southern Arizona (5). From 
1994 to 2004, diagnosed diabetes rates increased 68% among 
AI/AN youth aged 15–19 (6) and 100% from 1994 to 2007 
among AI/AN young adults aged 18–34 (7). Young persons 
who develop type 2 diabetes are at risk for diabetes-related 
complications, including end-stage renal disease (ESRD), while 
they are young adults (8). During 2013–2014, approximately 
17.5% of youth aged 2–19 years were obese, a risk factor for 
type 2 diabetes, which has remained about the same since 
2003–2004 (9). In 2009, 20.7% of AI/AN children aged 
2–4 years were obese (10).

CDC’s Office of Minority Health and Health Equity selected 
the Traditional Foods Project’s thematic analysis and discussion 
to provide an example of a program that builds awareness 
of health disparities and tribally driven solutions to address 
health promotion and diabetes prevention by reclaiming their 

traditional food systems and related physical activity and social 
support. Criteria for selecting this project are described in the 
Background and Rationale for this supplement (11).

Diabetes and Social Determinants 
of Health

Biologic explanations for disproportionate burdens of 
chronic illness, though strong and predictive, tend to focus 
on the behaviors of individuals rather than the risk-laden 
social conditions (e.g., income distributions and violation of 
human rights) that contributed to their development in the 
first place (12,13). For diseases such as diabetes, attention to 
the social history is as important as learning the natural history 
(14). Physiologic stress responses have been associated with 
historical trauma (i.e., cumulative emotional and psychological 
wounding across generations, including the lifespan, which 
emanates from massive group trauma) (15) and adverse 
childhood experiences (ACE) (e.g., abuse and neglect, and 
serious household dysfunction, and premature death of a 
family member) (16). The ACE Study, a collaboration between  
CDC and Kaiser Permanente’s Health Appraisal Clinic in San 
Diego, is one of the largest investigations ever conducted to 
assess associations between childhood maltreatment and later-
life health and well-being (16), including obesity (17–19) and 
chronic disease (20). Research has identified links between 
physiologic stress responses in childhood and neurologic 
changes to the brain that can affect the complex web of 
causation for chronic diseases and other threats (21–23).
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Summary

Type 2 diabetes was probably uncommon in American Indian and Alaska Native (AI/AN) populations before the 1940s. During 2010–
2012, AI/AN adults were approximately 2.1 times as likely to have diabetes diagnosed as non-Hispanic white adults. Although type 2 
diabetes in youth is still uncommon, AI/AN youth (aged 15–19 years) experienced a 68% increase in diagnosed diabetes from 1994 to 
2004. Health disparities are related to biological, environmental, sociological, and historical factors. This report highlights observations 
from the Traditional Foods Project (2008–2014) that illustrate tribally driven solutions, built on traditional ecological knowledge, to 
reclaim food systems for health promotion and prevention of chronic illnesses, including diabetes.
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Social determinants of health (SDOH) are defined as 
the conditions in which persons are born, grow, live, work, 
worship, and age that affect a wide range of health, functioning, 
and quality-of-life outcomes (24). SDOH include social, 
economic, and physical environments as “place,” conditions 
that include economic stability, education, access to healthy 
foods, health care, patterns of social engagement, and sense of 
security and of well-being (24).

In 2010, an estimated 23% of Native American families 
earned incomes below the poverty line (25), a SDOH linked 
to “place” (24). Food insecurity, defined as uncertain or limited 
access to enough foods for an active healthy life because of a 
lack of money or resources, affected 28% of Native households 
with children in 2008, compared with 16% of U.S. households 
with children (26). Researchers have linked food insecurity to 
obesity in households with children (27), diabetes in adults 
(28), and poor glucose control for adults who have diabetes 
(29,30). Food insecurity is found on many reservations where 
food deserts (i.e., rural, low-income residents must travel more 
than 10 miles to access supermarkets or grocery stores) are 
prevalent (31–33). On a reservation in the Great Plains, 40% 
of families with children were food insecure. Much of the food 
available in homes was purchased at convenience stores on or 
near the reservation (33).

A first step in creating systemic, long-term changes to redress 
imbalances and promote health in AI/AN communities is to 
build awareness of the complexities regarding the historic and 
contemporary context of policy, poverty, historical trauma, and 
food systems related to health disparities, including diabetes 
disaprities (34). Innovative models will likely be informed by 
traditional ecological knowledge, a natural science grounded in 
lifetimes of observation, experimentation, and adaptation (35).

The Land — Place — as a Social 
Determinant of Health and of Tribally 

Governed Solutions
Disruption of indigenous persons’ relationships with their 

homelands, including land, language, culture, and religious 
beliefs, has been suggested to be “at the root of health 
disparities” (36). Certain public health leaders have noted that 
this connection to health disparities, including the diabetes 
epidemic in Native populations, has received little attention 
(37,38). Indigenous persons had traditionally gathered and 
cultivated plants and hunted and fished on their lands (39). 
Even with the restricted access to their fertile lands through 
policy changes, including the reservation era, many tribes 
maintained a high-fiber diet based on traditional foods that 
fueled a physically active life (39,40). However, industrial 

developments beginning in the mid-1900s on some tribal lands 
have further limited tribes’ ability to harvest their traditional 
foods and curtailed the associated physical activity (39).

For centuries, the Pima-Maricopa and Akimel O’odham 
people had channeled the waters of the Gila and Salt Rivers 
in the Sonoran Desert in Arizona through irrigation systems 
that secured their foods (e.g., drought-hardy tepary beans and 
prickly pear cactus). By the 1950s, the rivers had been diverted 
for ranches and construction of the Coolidge Dam, and the 
land became unsuitable for farming (41). By 2006, 38% of 
adults aged ≥20 years had type 2 diabetes, a rate 5.5 times that 
of tribal people of the same heritage in Mexico (6.9%), who 
continued to farm and consume food cultivated for generations 
(3). Currently, O’odham people living in Arizona who consume 
a traditional diet are less likely to develop type 2 diabetes than 
their peers who eat a modern-day diet (42).

In the 1940s and 1950s, the bottomlands of the Missouri 
River on the Fort Berthold Reservation, home of the Three 
Affiliated Tribes (Mandan, Hidatsa, and Arikara) and seven 
other Native communities, were flooded to accommodate 
the waters of the Garrison Dam (43–46). Approximately 
one fourth of the population of the Standing Rock Tribe had 
to evacuate their homes before the flood of approximately 
160,000 acres (44). Many local foods, (e.g., wild turnips, 
berries, beans, wildlife, and medicinal plants) were lost as the 
bottomlands were flooded (43–45). By 2000, the prevalence of 
diagnosed diabetes in the area was approximately three times 
the rate for non-Hispanic whites (47).

Values, including stewardship of natural resources of land 
and water, are reflected in tribes’ unique stories about their 
food systems (45,46). The importance of flowing water is 
a common teaching; “Water is life,” is often said in Native 
languages (48). In recent decades, many tribal nations are 
reclaiming the water and foods specific to their landscape, 
history, and culture (34,46,48). Tribal nations are part of a 
global food sovereignty movement that maintains the rights 
of all persons to define their own policies and strategies for 
sustainable food and agriculture systems. La Via Camaesina, 
the International Indian Treaty Rights Council, and allies 
catalyzed the movement in the 1990s, presenting a declaration 
to the United Nations, which also stated that food sovereignty 
is a necessary condition to assure food security (49–51).

History of the Traditional Foods 
Project

In response to the epidemic of diabetes among Native persons, 
in 1997, Congress passed the Balanced Budget Amendment 
(Law 105–33) establishing the Special Diabetes Program for 
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Indians (SDPI) (52), administered by IHS and guided by 
their Tribal Leaders Diabetes Committee (TLDC). During 
1999–2000, approximately 400 tribal members representing 
171 tribal nations helped inform planning. Their suggestions 
included creating stories for children about preventing diabetes, 
since there were few stories because diabetes had been largely 
unknown until recent decades, and incorporating traditional 
knowledge and culture alongside Western medicine (48).

Reports document encouraging health trends since SDPI 
was established in 1998, including sustained improvements in 
glucose and blood pressure control and reduced incidence of 
ESRD (53–55). From 2001 to 2013, ESRD prevalence among 
AI/ANs declined 29%, the only instance of a significant decline 
in prevalence for a major racial group since ESRD care was 
implemented in 1973 (55).

CDC’s National Diabetes Prevention Center, established in 
1998 in part to complement the work of SDPI, was reorganized 
and named the Native Diabetes Wellness Program (NDWP) 
in 2004. Principles of practice were integral to program 
operations (48), including concepts of cultural humility (56) 
and tribally driven, community-based participatory approaches 
(57–59). In 2006, NDWP, in collaboration with IHS and 
TLDC, introduced the Eagle Books series for young children. 
The stories highlight the wisdom of traditional ways of health 
(e.g., harvesting healthy foods, physical 
activity, gratitude, generosity, stewardship, 
and courage) through the voices of animals 
(e.g., a wise eagle, garden-loving rabbit, 
and clever coyote) engaged in dialogue with 
eager-to-learn children (48,60). The early 
grades (K-4) of the Diabetes Education in 
Tribal Schools (DETS) K-12 curriculum, 
Health is Life in Balance, led by the National 
Institutes of Health, CDC, IHS, and eight 
Tribal colleges and universities, features the 
Eagle Books stories. The DETS curriculum 
embeds the “5 E’s” of educational instruction 
(i.e., engagement, exploration, explanation, 
elaboration, and evaluation) (61,62).

In 2008, CDC announced a 5-year funding 
opportunity entitled Using Traditional Foods 
and Sustainable Ecological Approaches to 
Promote Health and Help Prevent Diabetes 
in American Indian and Alaska Native 
Communities (i.e., Traditional Foods 
Project) informed by tribal leaders and 
earlier programming about the resonance of 
increasing traditional foods access with health 
promotion efforts (63). The project proposed 

to 1) support sustainable and evaluable ecologic approaches to 
reclaim traditional foods and physical activity; 2) encourage 
local practices that increase access to local foods and physical 
activity; 3) revive and create stories of healthy traditional ways 
to be remembered, retold, and talked about in homes, schools, 
and communities; and 4) engage community members to track 
success, participate in health promotion activities, explore 
diabetes in context with community history, and share stories 
of hope (e.g., radio, print, social media, and digital stories). 
Supported by funding from IHS following approval by TLDC 
and operations support from CDC, NDWP launched the 
Traditional Foods Project with 11 cooperative agreements with 
diverse tribal communities in September 2008. Additional 
funding was allocated by CDC in 2009, enabling the addition 
of more partners (Figure). Traditional Foods Project partners 
each received $100,000 per year to implement their local 
programs. In 2012 and 2013, Traditional Foods Project 
partners and NDWP staff were invited to present to the CDC 
Tribal Advisory Committee, which recommended continuing 
the Traditional Foods Project for a year beyond the 5-year 
cycle. Partners applied for a sixth year of funding for 2014 
by demonstrating their evaluation results and plans to sustain 
their native food systems.

FIGURE. Location of Traditional Foods Project partners
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Methods
NDWP collaborated with Traditional Foods Project partners 

to evaluate the process (“how do we do this work effectively?”), 
methods (“how do we measure interventions to reclaim food 
systems in relation to health?”), and environmental outcomes 
(increased and sustained accessibility of traditional local healthy 
foods, physical activity and social support in relation to health) 
of the Traditional Foods Project. Quantitative data included 
measures of access to traditional foods, physical activity, and 
social support over time.

Ethnographic and qualitative data from tribal partner 
presentations, partner collaborations, monthly conference calls, 
and annual meetings described each programs’ maturation, 
strategy development, accomplishments, barriers encountered, 
and adaptations made. Data reported by partners at 6-month 
intervals through the Traditional Foods Project’s conclusion in 
September 2014 were gathered using Office of Management 
and Budget-approved shared data elements, an aggregate data 
evaluation tool; results are being analyzed by CDC.

Discussion
Early observations gleaned from this multifaceted evaluation 

and preliminary CDC analysis of the tool are promising. These 
observations include:
•	 Significance of land: Recognition of the importance of 

the land holds deep meaning for tribal members. Working 
with the land, or Mother Earth, is considered an honorable 
activity (64). This grounding observation was manifested 
as partners worked to strengthen tribal self-governance to 
secure land that helped to revive and sustain food systems 
and preserve subsistence practices and their homelands. 
Many programs provided workshops on cooking, hunting, 
gathering, fishing, and preserving foods and environmental 
stewardship.

•	 Interest in Native American food pathways and 
foodsheds: Tribal communities are leading a food 
sovereignty movement in North America to revive the 
foods specific to the landscape, history, and culture of their 
people (45). During the 6 years of the Traditional Foods 
Project (2008–2014), the momentum grew locally and 
nationally as partners aligned their efforts with the 2008 
Farm Bill and created opportunities to operationalize the 
Agricultural Act of 2014 (65) related to the service of 
traditional foods in public facilities and the U.S. 
Department of Agriculture (USDA) Food Distribution 
Program on Indian Reservations (FDPIR), nutrition 
education, and physical activity (66). The momentum of 
the food sovereignty movement continued to grow as 

partners shared experiences and stories with other tribal 
programs. For example, Qaqamiigux: Traditional Foods 
and Recipes from the Aleutian and Pribilof Islands was 
published in 2014 by the Aleutian Pribilof Islands 
Association, a Traditional Foods Project partner (67).

•	Respect for traditional knowledge: Wisdom to adapt to 
changing conditions, including rebuilding food systems 
that worked for thousands of years, is inherent in 
traditional ecologic knowledge. Persons develop traditional 
knowledge through direct personal experience with the 
land and its interrelationships. The knowledge is 
communicated orally and validated by generations who 
successfully manage “the commons” of shared land, 
language, foods, and culture (35).

•	 Consistency with traditional values: Messages and 
approaches grounded in traditional ways of knowing about 
health are consistent with cultural values. Values are 
reinforced through storytelling, gratitude for the gifts of the 
earth, and generosity in sharing harvested foods throughout 
communities. Stories and practices of gathering, growing, 
and harvesting with families are often remembered and 
shared, contributing to the description of persons’ 
homelands as “resilient places of remembrance” (68).

•	The role of elders as teachers of traditional knowledge 
fosters intergenerational relationships: Elders served as 
advisors to help guide program development. They taught 
traditional subsistence practices to youth, often naming 
foods and activities in their tribal language. The 
engagement of elders and youth strengthened social 
connections.

•	Traditional foods facilitate dialogue about health. 
Partners agreed that traditional foods activities are a way 
to discuss health in tribal communities. Community 
members were drawn to messaging and activities that 
involved growing, harvesting, and preparing foods; sharing 
stories and traditional ecological knowledge; playing 
traditional games and dancing; and participating in talking 
circles. Educational materials that connect harvesting and 
consuming traditional foods to promoting health were 
created or adapted, including calendars of seasonal foods, 
posters, and lesson plans. The medicine wheel nutrition 
intervention was tailored by several programs to illustrate 
the story of their food systems (46,69).

•	 Emphasis on education: Sharing traditional foods recipes, 
cooking and preparing foods, participating in hands-on 
food demonstrations, and taste tests created learning 
opportunities in schools and clubs. Children experienced 
traditional foods as school cafeteria staples and commodity 
foods available through FDPIR. Some programs educated 
tribal members and interested allies (e.g., state and local 
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government officials) about food sovereignty, engaging 
interested youth in creating digital stories about their work. 
To gather background to inform interventions, as well as 
to engage communities, one program developed a family 
meal survey that informed their food preparation 
educational sessions and was shared with partners. Several 
programs used the Food Sovereignty Assessment Tool 
developed by the First Nations Development Institute (70).

•	Community-driven planning: Communities determined 
their needs and approaches with the help of advisory 
boards, community needs assessments and focus groups, 
interviews, and surveys among community members.

•	 Sustained efforts beyond the project’s end: Programs 
sustained elements of their work after the cooperative 
agreement ended in September, 2014. Several programs 
secured support through their tribal councils to continue 
positions established by their program; several were 
awarded grants and contracts from university partnerships, 
state and county health departments, federal agencies (e.g., 
USDA and IHS), and nonprofit organizations.

Conclusion
Community collaboration to increase access to traditional 

foods, physical activity, and social support might have the 
potential to advance health initiatives across agencies and the 
country. For example, in 2011, Traditional Foods Project’s 
partners offered insight to the Bureau of Indian Education 
as they developed their School Health and Wellness Policy 
supporting the provision for “healthy traditional and cultural 
foods” (71). Tribal schools also are providing hands-on learning 
activities about growing healthy foods. Sustainability of these 
activities is strengthened by local and national efforts, including 
the Farm to School initiative (72).

Native communities across the country are applying their 
traditional ecological knowledge, specific to the history and 
culture of their tribe, to protect their homelands of land, 
language, culture, memory, and traditional foods practices. 
Sharing and documenting food sovereignty efforts continues 
to be a priority. A collection of stories told by tribes about their 
traditional foods systems is published on the NDWP website 
(47). Underpinning the stories are long-sighted lessons for 
sustainability, steeped in cultural significance and emotional 
attachment (68) and inspired by agency (i.e., capacity of acting 
or of exerting power), self-determination, and hope, for the 
health of the people.
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