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Land Acknowledgement

We acknowledge that the University 

of Washington is on unceded Coast 

Salish land, which houses diverse, 

strong, and enduring communities 

that uphold a sacred legacy of 

protecting future generations



Outline
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• Risk factors (including social drivers of health)

• Solutions and interventions

• Questions



The scope of the problem . . . 

Circulation. 1999;99:2389-2395



Burden of Cardiometabolic Disease in 
American Indians

• Cardiovascular diseases (CVD) & diabetes mellitus 

are leading causes of morbidity & mortality 

among American Indians (AIs)

• AIs have an exaggerated prevalence of obesity 

and diabetes mellitus compared to the general 

population



Burden of Cardiometabolic Disease in 
American Indians

• AIs have premature CVD mortality and morbidity

– CVD mortality rate 20% greater among AIs than 

other US races

– AIs die of CVD at younger ages 

– 36% will die before age 65 compared to 14.7% of 

non-Hispanic whites
    Am J Public Health. 2014;104 Suppl 3:S359-367
    MMWR Morb Mortal Wkly Rep. 2004;53:121-125



Burden of Cardiometabolic Disease in 
American Indians

• Prevalence of diabetes mellitus among Strong 

Heart Study participants aged 45-74 years in 

1989 was 45% (compared to 7.7% in gen. pop)

• High burden of diabetes mellitus in AI communities 

may be at least partly attributable to changes in 

lifestyle (as well as other social factors)
    



Social Drivers of Health

• Social drivers of health 

and psychological health 

factors are important 

CVD risk factors in AIs



Social Drivers of Health

• Systemic racism

• Historical trauma

• Neighborhood safety, food insecurity, lack 

of access to preventative care, and 

financial and economic depression

• Anxiety, depression, PTSD, substance abuse, 

intimate partner violence, sociocultural roles





Strong Heart Study

• Largest & longest on-

going multi-tribal study 

of CVD in AIs

• 12 participating tribes 

from AZ, OK, ND, SD



Strong Heart Study Objectives

• Quantify prevalent CVD 

and its risk factors

• Quantify incident CVD 

events

• Evaluate preclinical CVD



Strong Heart Study Design

• Two AI cohorts:

– Original cohort (Strong Heart Study)

• 4,549 participants

• 45-74 years

• 59% female

• Began in 1988



Strong Heart Study Design
• Two AI cohorts:

– Family cohort (Strong Heart Family Study)

• 3,665 participants

• 14-94 years

• 60% female

• Began in 1998

• Extended SHS by including family members and added 

the identification of genetic risk factors for CVD. 



SHS is community-based research

• 30+ year partnership

• Tribal communities guide 
study goals

• Tribes and participants 
involved in all aspects of 
the study (design, data 
collection, dissemination) 
and are considered co-PIs



Strong Heart Study Key Findings

• Rates of coronary heart 

disease higher than 

other US populations

• Very high rates of insulin 

resistance and diabetes



Strong Heart Study Key Findings

• Diabetes is a major risk 

factor for CVD

•  Diabetes in youth and 

young adults leads to 

subclinical CVD



Unique CVD risk factors in AIs

• Albuminuria

• Elevated fibrinogen

• Left ventricular hypertrophy

• Prolonged QRSd on resting ECG in women



• AI-specific, sex-stratified coronary heart 

disease risk calculator

• Designed for >30 years of age

• Estimated 10-year risk of developing CHD



SHS CHD Risk Calculator



• AI-specific tool used to estimate the risk of 

developing diabetes

• Designed for >35 years of age

• Estimates 4-year risk of developing diabetes



SHS DMII Risk Calculator



• AI-specific tool used to estimate the risk of 

developing hypertension 

• Designed for >35 years of age

• Estimates 4-year risk of developing 

hypertension



Metric for Cardiovascular Health: Life’s 
Essential 8

• Modifiable health 

factors applied to CVD 

prevention

– Hypertension, Dyslipidemia, 

Diabetes, Obesity, Diet, 

Physical activity, Nicotine 

exposure, Sleep



Metric for Cardiovascular Health: Life’s Essential 8 (Range: 0-100 points)

100 Points 0 Points 

Diet ≥95th percentile HEI-2015 <25th percentile HEI-2015

Activity ≥150 min/week or 10,000+steps/day No activity, <2000 steps/day

Nicotine Never smoker; no secondhand exposure Current smoker

Sleep 7-9 hours <4 hours

BMI <25 ≥40

Non-HDL cholesterol* <130 mg/dL ≥220=0 

Glucose No dm & FBG<100 (or HbA1c<5.7) dm with HbA1c ≥10

Blood Pressure* <120/80 SBP ≥160 or DBP ≥100=0 

*subtract 20 points if treated 



Distribution of Ideal Cardiovascular Health Metrics in the Strong Heart Family Study 

Ideal Cardiovascular Health Metric %

Health Behaviors 

Diet (80-100 score of AHEI diet index) 0

Physical Activity (10,000+ steps per day) 12.8

Nicotine Exposure (never smoker) 22.2

Sleep (7-9 hours/night) NA

Health Factors

BMI (<25 kg/m2) 20.1

Lipids (<130 mg/dl of non-HDL cholesterol) 50.4

Blood Pressure (<120/80 mmHg) 37.2

Blood Glucose (no hx dm & FBG<100 mg/dl or HbA1c<5.7%) 61.2

Paing PY, Littman A, Reese JA, Sitlani C, Umans JG, Cole SA, Zhang Y, Ali T, Fretts AM. Impact of the American Heart Association’s Life’s Essential 8 Goals on Incident 

Cardiovascular Diseases in the Strong Heart Family Study. Under review. 



Hazard Ratios for Association of Life’s Essential 8 Goals with Incident 

CVD in the Strong Heart Family Study

% of 

population 

in each CVH 

strata

CVD 

cases

Incident rate 

(per 1000 

person-years)

Adjusted Hazard 

Ratios

Overall 274 7.43

Low CVH 28.4% 138 14.5 1 (Ref) 

Moderate CVH 49.8% 120 6.4 0.45 (0.14-0.44)

High CVH 21.8% 16 1.8 0.25 (0.14-0.44)
Paing PY, Littman A, Reese JA, Sitlani C, Umans JG, Cole SA, Zhang Y, Ali T, Fretts AM. Impact of the American Heart Association’s Life’s Essential 8 Goals on Incident 

Cardiovascular Diseases in the Strong Heart Family Study. Under review. 



Diet Quality in the Strong Heart Family Study
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Fretts AM, Howard BV, McKnight B, Duncan GE, Beresford SAA, Mete M, Zhang Y, Siscovick DS. Life’s Simple 7& Incidence of Diabetes in 

a Population at High Risk for Cardio-Metabolic Diseases: The Strong Heart Family Study. Diabetes Care. 2014 Aug; 37(8): 2240-5.





Odds Ratio of Incident Cardiovascular Diseases According to Depressive 

Symptoms in the Strong Heart Family Study

CES-D Quartile No. Cases/No. at Risk Adjusted Hazard Ratios

I 131/1135 1.0 (Ref)

II 54/466 1.19 (0.76, 1.85)

III 54/343 1.60 (1.09, 2.37)

IV 23/265 1.70 (1.01, 2.88)

Staff TE, O'Leary M, Fretts AM. Depression, physical activity, and incident cardiovascular disease among American Indians: The strong heart family 
study. Psychiatry Res Commun. 2023 Jun;3(2):100125. 



Odds Ratio of Incident Hypertension According to Depressive Symptoms 

in the Strong Heart Family Study

Depressive Symptoms % of population in each CES-D Strata 

 

Adjusted Hazard 

Ratios

CES-D<16 72.7 1 (Ref)

CES-D≥16 27.3 1.54 (1.06-2.23)
*Analyses led by Santori S (UW). Manuscript in development 



Addressing CVD in AIs through multi-level 
interventions

• Intergenerational trauma in AI communities 

increases ACEs and leads to health inequities

• Mistrust in US government and research 

community hinders care delivery

• Requires effort to regain trust to identify 

strength-based health interventions





Example CVH Interventions: 
Strong Heart Study Communities 

• Understand local landscape (barriers, facilitators to health)

• Partner with community leaders & health care organizations

  -USDA Market Basket Assessment 

– Healthy Food, Healthy Families Feasibility Study

– Cooking for Health

– GUSNIP Produce Prescription Program



Thank you!  

  

amfretts@uw.edu

jdeen@uw.edu

mailto:amfretts@uw.edu
mailto:jdeen@uw.edu


Access the Companion Guide

https://www.acc.org/-/media/Non-Clinical/Files-PDFs-Excel-MS-Word-etc/Meetings/2023/Webinar-Files/S23160-HE-Companion-Guide.pdf


THANK YOU

• Webinar Recording Coming Soon

• Complete the evaluation

• Questions?

– Contact Akua Asare (aasare@acc.org) or Ryan 

Meyer (rmeyer@acc.org)

https://www.acc.org/Education-and-Meetings/Meetings/Meeting-Items/2023/10/01/01/Webinar-Health-Equity-Improving-CV-Health-Among-Indigenous-Populations
https://forms.office.com/r/Eb6g7gcpWC
mailto:aasare@acc.org
mailto:rmeyer@acc.org
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