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On whose land do you stand/sit?:
https://native-land.ca/

I’d like to acknowledge broken treaties 
and the stolen land that we now stand 
on —land taken from Coast Salish 
peoples, the land which touches the 
shared waters of all tribes and bands 
within the Duwamish, Puyallup, 
Suquamish, Tulalip and Muckleshoot 
Nations.  

   



> Background 
> Strong Heart Study (methods)
> Strong Heart Study (key findings)
> Cheyenne River Sioux Tribe Cooking for Health Study 

Outline



• Prevalence of obesity and related disorders (e.g., 
diabetes) high among American Indians 

• In the Strong Heart Family Study (median age: 39):
-58% obesity 
-23% diabetes 

• High burden may be at least partly attributable to 
changes in lifestyle (as well as other social factors)

Burden of Cardio-Metabolic Diseases in 
American Indians



> Largest & longest on-going multi-tribal 
study of cardio-metabolic disease in 
American Indians

> 12 participating tribes from 4  states: 
Arizona, Oklahoma, North Dakota & South 
Dakota

> Measure rates of heart disease and its risk 
factors in American Indian populations

Strong Heart Study



Original Strong Heart Study
> 4549 American Indians; aged 45-74 years
> 59% female  
> 3 examinations over 10 years (1989-1999)

Strong Heart Family Study
> 3665 American Indians from 96 large families; aged 14-93 years 
> 60% female
> 2 examinations over 8 years (2001-2003; 2007-2009)

Both cohorts
> Examination on-going (started November 2022-present)
> On-going surveillance (1989-present)

Strong Heart Study



> Demographics 
> Biomarkers (many!)
> Heart function (e.g., ECGs, cardiac ultrasound) 
> Diet (24-h diet recalls, FFQs)
> Physical activity (questionnaires, pedometers)
> Psycho-social metrics (depression, locus of control, 

social support, cultural questionnaires)

Strong Heart Study: Data Collection



> Interview-administered past-
year 119-item Block FFQ plus 
additional American Indian 
foods supplement

> Ascertained frequency & 
portion size

> Block database (Block Dietary 
Systems, Berkley, CA) used to 
calculate average 
macronutrient intakes

Lifestyle Assessment Tools: Diet 



> Yamax SW200 pedometers 

> Valid/reliable in previous studies

> Pedometer worn 7 days (5 weekdays + weekend)

> Documented steps taken per day in diary

Lifestyle Assessment Tools: 
Physical Activity



> 30+ year partnership 
> Tribes/participants involved in all 

aspects of the study (design, data 
collection, dissemination, etc)

> Tribes help to guide study goals 

Community-Based Research 
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Outline



• Rates of coronary heart disease higher than other US populations 
• Very high rates of insulin resistance and diabetes
• Diabetes as a major risk factor for CVD
• Diabetes in young adults leads to abnormalities of heart function 

detectable before CVD diagnosis

Key Findings from the Strong 
Heart Study: CVD & Diabetes 



 



  



 



Achievement of the American Heart Association 
Life’s Simple 7 Diet Goals: Strong Heart Family Study 
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> Need for wide-spread improvements in diet, physical 
activity, and obesity prevention among American Indians

> Better understand barriers & facilitators to physical 
activity, diet, and other factors that influence cardio-
metabolic health

> Community-based interventions

Summary



> Background 
> Strong Heart Study (methods)
> Strong Heart Study (key findings)
> Cheyenne River Sioux Tribe Cooking for Health Study 

Outline



• Healthy Food Healthy Families Feasibility Study, 2016-2017

• Cooking for Health---Clinical Trial Design, 2018-2020

• Cooking for Health—Launch, February 27, 2020-March 11, 2020

• COVID-19 pandemic shut-down, March 12, 2020-April 15, 2021

• Cooking for Health--Recruitment, May 2021-October 2022

• Cooking for Health--End Follow-Up: November 29, 2023 

Timeline 



• Characterize local food environment

• Better understand decision-making processes 
underlying family food-purchasing patterns

• Develop an intervention to promote healthy food 
choices

Cheyenne River Sioux Tribe Healthy Food Healthy 
Families Feasibility Study



• 4th largest reservation in the USA

• 4,200 square miles                  
(size of state of CT)

• 8,000 people

• Ziebach & Dewey Counties, SD

Cheyenne River Sioux Tribe Healthy Food 
Healthy Families Feasibility Study



  



> Assess availability, price, and variety of foods offered at 
retail food stores in the community (90 mile radius of 
town center)

> USDA Foods Store Environment Survey

Characterize Local Food Environment 



    



USDA Foods Store Environment 
Survey



> Focus groups & key-informant interviews to gather 
information on key barriers & facilitators of healthy 
dietary decisions 

> Audio recordings transcribed 

> Uploaded/coded in Atlas.ti

Barriers/Facilitators of Healthy Diet 



> Identified 30 stores that sell food within 90 miles of  
town-center of  community

–15 convenience stores/gas stations
–3 discount/dollar stores 
–1 large discount supermarket (89 miles away)
–11 grocery stores

Surveyed all but 2 convenience stores and 1 
grocery store

Results: USDA Foods Store 
Environment Survey



Results: USDA Foods Store 
Environment Survey



 



• Consistently identified five major topics 
related to shopping and eating patterns: 

external: cost, availability, and quality 

internal:  taste, food knowledge

Cheyenne River Sioux Tribe Healthy Food Healthy 
Families Feasibility Study



> Many types of  fruits, vegetables, and meats expensive

> Canned items are cheaper

> Hard to budget for fresh foods for entire month

Major Focus Group Theme: Food 
Cost



“On the tenth [tenth of the month], everybody's EBT rolls 
in at midnight.  So that night, on the ninth, they open the 
store backup at 11:00 pm until 2:00 AM so you can go get 
your shopping done. Most people have run out of food and 
are hungry. They are waiting for the tenth.”

Major Focus Group Theme: Food 
Cost



“a lot of young single moms, they were never taught that by their moms. 
I mean it's not being passed down, like how it used to be, and so just 
having somebody, that's what I want to do is do like cooking classes 
where you can bring your kids and stuff and you know bring new 
recipes and stuff”

“…a good thing that, it could go along with the cooking classes would 
be like budgeting, showing people in the class that – teach you how to 
budget your money, because that is a big part of it, too, is your budget. 
What can I afford this week? Just try to make it as healthy as possible 
for your kids”

Major Focus Group Theme: Food 
Knowledge



> 13 key informant interviews
-Managers of small and large grocery stores & 
convenience stores

-USDA Commodity Foods Program
-Women, Infants, and Children Nutrition Program 
-Food bank
-Dieticians

Key Informant Interviews 



> Many people buy pre-packaged food 
that they can heat up in a microwave

> Best sellers at store: pop and chips 

> People more likely to gravitate 
towards sales on packaged foods 
than fresh foods

Key Informant Interviews 



> Designing interventions in resource-limited settings 
(e.g., limited internet, long-travel distances, etc)

> Sustainability of interventions (must aim to incorporate 
successful interventions into local programing) 

> Competing risks

Challenges in Developing 
Intervention



• Diet interventions that target:
- rural communities
- American Indians
-resource-limited communities 

• Diet interventions focused on optimizing health in those with 
diabetes and/or CVD

Literature Review: Knowledge Gaps 



> Cooking Matters SNAP-approved curriculum developed 
to teach cooking/healthy eating on a limited budget

> does not address unique logistical & cultural barriers to 
eating healthy faced by American Indians in 
rural/resource limited communities

-adapt to be culturally-relevant to AIs with diabetes
- add lessons on grocery store literacy/numeracy
-focus on distance learning

Cooking Matters as Guiding 
Framework



In partnership with the Tribal Diabetes Program:
• Conduct RCT to determine if a culturally-tailored healthy food 

budgeting, purchasing, and cooking intervention influences 
diet and cardio-metabolic health 
-Differences in diet (sugar-sweetened beverages, processed 

foods) and food budgeting at months 0, 6 & 12 
-Differences in diabetes control (HbA1c)  and BMI at months 

0, 6, 12

• Mixed methods process evaluation to assess intervention 
reach, fidelity, participant satisfaction, and effectiveness

Development of Cheyenne River 
Cooking for Health 



Eligibility: 
> 18+ years
> Diagnosed type 2 diabetes
> Reside on the Cheyenne River reservation or surrounding border town 
> Self-identify as primary household shopper and/or meal preparer

Randomized to intervention arm or delayed intervention arm 

Development of Cheyenne River 
Cooking for Health



Intervention Activities 

• N=176 enrolled (½ intervention & ½ control arm)

Intervention Arm
• Written material (in binder) & videos (tablet)
• Traditional foods, foods available locally, budgeting skills, shopping skills
• Engagement (raffles, grocery gift certificates, refer a friend)

• If effective, use as part of the Tribal Adult Diabetes Program for Diabetes 
Management 



Intervention Activities 



 



  



   



  



On-going work
• USDA GUS-NIP Program (Produce Prescription Program)
• Strong Heart Study 

Opportunities for Future Research
• Continue building partnerships with local organizations focused on food
• If effective, expand/adapt Cooking for Health with other Tribal Nations 

Complementary Work on Cheyenne River & 
Future Directions



Academic-Community Partnership 

Strong Heart Study
Barbara Howard
Lyle Best
Jason Umans
SHS tribes/communities

University of Washington
Shirley Beresford 
India Ornelas
Barbara McKnight
Meagan Brown
Caitie Hawley 
Sarah Green

Missouri Breaks Industries Research/CRST 
Adult Diabetes Program 
Corrine Huber (on-site PI)
Rae O’Leary (on-site PI)
Marcia O’Leary
 Arlette Hager
Wendy Lawrence 
Rebecca White Bull 
Tomi Smith

Cooking Matters

Funders
NIH-NIMHD (NIMHD R01MD011596): CFH
NIH NHLBI: Strong Heart Study
NIH NCATS: pilot work
Collaborative Research Center for American 
Indian Health (pilot work)
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