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The scope of the problem . . . 

Circulation. 1999;99:2389-2395



The scope of the problem . . .

• Cardiovascular disease burden in American 
Indians is significant

• CVD risk factors are common (particularly 
obesity and diabetes mellitus)

Circulation. 2014;129:399–410

• Prevalence of DM and DM-related 
complications is increasing

Ethn Dis. 2006;16(3):647-52

Ann Epidemiol. 2002;12(2):97-106



The scope of the problem . . . 

• AIs have premature CVD mortality and 
morbidity

– AI CVD mortality rate 20% greater 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:S359-67
MMWR Morb Mortal Wkly Rep. 2004;53:121-5



Primary prevention



Primary prevention

• Global CVD risk assessment and family history 
of CVD

– Age, sex, smoking history, obesity, hypertension, 
dyslipidemia, glucose tolerance

– These data via a global risk score estimate of CVD 
risk (usually a 10 year risk score)

J Am Coll Cardiol. 2010;56:e50-103



The successes of primary prevention

• CVD mortality has fallen for the general 
population

• From 2000 to 2010, annual CVD mortality 
declined 16.7% in the general US population
– While the prevalence of CVD risk factors (particularly 

obesity and DM)  have persisted or increased

Circulation. 2014;129:399-410
JAMA. 2014;311:806-814

 Improved primary prevention in those at increased 
risk through risk factor reduction!



SHS CHD Risk Calculator

http://strongheart.ouhsc.edu/CHDcalculator/calculator.html





Atherosclerosis is a pediatric disease!





• Autopsies performed on 204 patients aged 2–
39 years

• Patients died of accidental causes

• Antemortem CV risk factors known in 93 
subjects

• Risk factors correlated with extent of 
atherosclerosis present

NEJM 1998;338:1650-6
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Am J Hum Biol. 2012;24(3):302-314



• Obesity (with subsequent development of 
glucose intolerance and HTN) was associated 
with premature endogenous mortality

N Engl J Med. 2010;362:485-493



• 446 AI adolescents, age 14-20 years

• Metabolic syndrome defined by ATPIII 
adolescent criteria

• 24.9% had metabolic syndrome

– ↑ waist circumference > ↓ HDL > HTN > ↑ TG > 
glucose intolerance



Racial disparities in MetS

• Metabolic syndrome prevalence in adolescents
– American Indians – 24.9%

– Mexican-Americans – 12.9%

– Non-Hispanic Whites – 10.9%

– African Americans – 2.5%
J Am Coll Cardiol. 2008;52:932-8

Circulation. 2004;110:2494-7

• MetS increases CVD incidence x 2 and DMII 
incidence x 5

J Am Coll Cardiol. 2010;56:1113-32



• 471 AI children from Wisconsin, aged 5-8

• 47% were overweight or obese

• BMI largely determined by age 1

Matern Child Health J. 2012;16:1879-86
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• At 5-8 years old, overweight or obese infants 
had greater odds of: 

– Overweight (OR: 3.42)

– Obesity (OR: 3.36) 

– Elevated low-density lipoprotein (OR: 1.64)

Matern Child Health J. 2012;16:1879-86



• Significant predictors of BMI at age 1 year 
included: 

– Macrosomia (OR: 4.38)

– Excess gestational weight gain (OR: 1.64)

– Early termination of breastfeeding (OR: 1.66) 

Matern Child Health J. 2012;16:1879-86



Perinatal effects on adult CVD

• CV system seem susceptible to injury from 
gestation through adulthood

• Maternal effects linked to exaggerated  
offspring CVD:

– Malnutrition

– Chronic disease (obesity)

– Smoking

– Allostatic load
Nat Rev Cardiol. 2009;6:712-722



American Journal of Preventive Medicine. 1998, Volume 14, pages 245–258



Adverse childhood experiences 

• Physical abuse

• Emotional abuse

• Sexual abuse

• Family substance abuse

• Family mental illness

• Incarcerated family 
member

• Parental 
separation/divorce

• Seeing mother 
physically abused

• Physical neglect

• Emotional neglect

ACE score = number of categories experienced before age 18



ACEs can have lasting effects on . . . 

• Health (CVD, obesity, 
DMII, depression, 
cancer, STIs)

• Behaviors (smoking, 
EtOH, drug use)

• SES (graduation rates, 
academic achievement)





• In South Dakota, 45.4% of AI adults had an 
ACE score of ≥ 3 (vs. 17.4% of region-matched 
controls) JHCPU. 2017;4: 1559-1577



• 2+ ACEs 40.3% (vs. 21.0%)

• 3+ ACEs 26.8% (vs. 11.5%)

• 4+ ACEs 16.8% (vs. 6.2%)

• 5+ ACEs 9.9% (vs. 3.3%)

Scientifica. 2016



Subclinical cardiovascular disease

• Pathologic precursor of 
adult-onset CVD

• Independent risk factors 
of adult CVD and adult 
mortality

N Engl J Med. 1999;340:14-22

Circulation. 1995;92:835-41



Subclinical CVD leads to CVD 
events

Circulation 1993;88:1444-1455



Subclinical cardiovascular disease

• May be diagnosed via ultrasound of the heart 
or large arteries
– Carotid artery medial thickness

– Left atrial volume

– Left ventricular hypertrophy

– Left ventricular systolic or diastolic function  

• Children and adolescents with obesity and DM 
are more likely to have these cardiovascular 
abnormalities J Pediatr. 2007;150:12-17 e2

Circulation. 2001;104:2815-9

Pediatr Cardiol. 2014;35:965-74





JACC. 2006; 47: 2267-2273

• 450 AI adolescents, age 14-20 years

– 24.9% had metabolic syndrome
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• Individuals with metabolic syndrome had 
abnormalities in:

– Left ventricular hypertrophy

– Left atrial dilation

– Left ventricular systolic and diastolic function



In conclusion . . . 

• AIs have early onset CVD mortality and 
morbidity

• CVD is a pathologic continuum which begins 
during gestation

• Traditional CVD risk factors are common in AI 
youth and are extremely prevalent with 
obesity

• AI youth with traditional CVD risk factors have 
demonstrable pathologic cardiovascular 
changes



Clinical implications

• Primary CVD prevention should be shifted to 
the pediatric years

• Obesity seems to start the cascade of 
pathologic CVD changes seen in AI youth



Tips for pediatricians and family 
physicians

• Encourage breastfeeding

• Nutritional counseling

• Parenting skill groups/family intervention

• Assess ACE score

• Encourage physical activity/sports 
participation



N Engl J Med. 2011;365:1876-1885

• CVD outcomes among obese children who 
became non-obese by adulthood were similar to 
those who were never obese



Thank you!

jason.deen@seattlechildrens.org


