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Traditional View of Public Health



Social Determinants of Health

Life-enhancing resources, such as food 
supply, housing, economic and social 
relationships, transportation, education 
and health care, whose distribution across 
populations effectively determines length 
and quality of life.

Reference: James S. (2002)



AI Health Disparities

Average age at death in ND (2010 – 2014):

77.4 Years in the White Population 

56.6 Years in the AI Population

North Dakota Department of Health, Vital Statistics, 2015



Diabetes Death Rates
(Rate/Per 100,000 Population)

Great Plains
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Poverty in North Dakota



Poverty in South Dakota





Historical Context
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You will do well to try to inoculate the Indians by means of 
Blanketts, as well as to try every other method that can serve 
to Extirpate this Execrable Race. I should be very glad your 
Scheme for hunting them Down by Dogs could take effect… 



Historical Context





Historical Context



Dakota War of 
1862



The Daily Republican
Winona, MN—1863 

Dakota War of 
1862



AI/AN Population by County



AI/AN Population Decline and Recovery, 
1492 – 2010  

2010
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Inter-Generational Basis for Chronic Disease Disparities 
Among American Indians and Alaska Natives

© Warne & Lajimodiere 2012



Historical trauma 

• Collective emotional wounding across 
generations that results from massive 
cataclysmic events – Historically Traumatic 
Events (HTE)*

• Trauma is held personally and transmitted 
over generations.  Family members who 
have not directly experienced the trauma 
can feel the effects generations later



 The study of changes in the regulation of 
gene activity and expression that are not 
dependent on DNA sequence.  

 Methylation 
 Histones 
 Telomeres

Epigenetics



Epigenetics
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Intergenerational Nutritional Effects

“Nutritional Epigenetics” 
& 

Developmental Origins of Health 
and Disease  



Illinois Study
Coutinho et al.  Am J Epi, 1997 146:804-809

 N=15,287 Black and 
117,708 white matched 
pairs of infants and 
mothers.

 Mothers were born 
between 1956-75, 
infants between 1989-
1991

 Black White 

Mean infant 
birthweight 

3139 g 3434 

Mean parental 
birthweight 

3133 3377 

% low birthweight 
infants 

12% 5% 

% lbw born to 
women with lbw 

18% 9% 

% lbw born to 
women not lbw 

11% 5% 
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Results

 Father’s birthweight had effect on infant birthweight but not 
as strong as mothers.

 Each 100 g increase in maternal birthweight was associated 
with 24-27 g increase in infant birthweight.



Dutch Famine Studies
Susser and Stein, Nutrition Reviews, 1994

 Dutch famine winter lasted 6 months, from November 1944-
when nazis imposed transport embargo on west Holland 
until-
 May 7, 1945 when Holland was liberated from the 

occupation
 Strong evidence for critical stages of development in several 

physiological systems



Affects of Famine

 Fertility decreased
 Maternal weight fell during pregnancy with famine exposure
 Third trimester famine exposure had strong effect on 

birthweight
 Third trimester famine exposure was associated with infant 

mortality



Obesity in Young Men after Famine Exposure in Utero 
and early Infancy

(Ravelli et al NEJM, 1976)

 N=300, 000 Dutch military inductees at age 19

 Famine exposure in first 2 trimesters lead to 80% 
higher prevalence of overweight (p<0.0005)

 Famine exposure in last trimester or famine 
exposure in first 5 months of life associated with 
40% lower prevalence of overweight (p<0.005)



Intergenerational Impacts of Dutch Famine 

Mother's exposure to famine prior to 
conception was associated with 
lower self-reported measures of 
mental health and quality of life in 
her adult offspring. 

Stein et al. 
Epidemiology. 2009 
Nov;20(6):909-15 

Children born to women who were 
exposed to famine while they were 
in utero have increased neonatal 
adiposity and poor health 1.8 times 
more frequently in later life

Painter et al.  BJOG, 
2008 
Sep;115(10):1243-
1249.



Developmental programming of type 2 DM and CVD

Martin-Gronert M S , Ozanne S E J. Nutr. 2010;140:662-666©2010 by American Society for Nutrition
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ACE Study Pyramid



Impact of ACEs on Health
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South Dakota Health Survey
The survey included questions on: 
• Basic information, including age, sex, race; 

• Self-reported health status, including chronic 

diseases, depression, and other health issues;  

• Mental Health Screening; 

• Access to services, including cost, distance, and 

other access issues; and 

• Adverse Childhood Experiences. 



AI Non-AI Total p-value



Adverse Childhood Experiences 
Domains



AI Non-AI p-value

AI ACE Disparities in South Dakota



58

Prevalence: Mental Health Screens

0%

2%
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10%

12%

Depression Anxiety Post Traumatic Stress
Disorder (PTSD)

Statewide
Urban
Rural
Isolated
Reservation

*

Participants who screened positive for a condition using 
standardized mental health screening tools

*
*



Research and Programming Needs
 Improve understanding of Historical Trauma, 

Epigenetics, and Nutritional Epigenetics
 How do we prevent ACEs?  

– Home visiting, parenting skills, community engagement

– Is poor nutrition an ACE?

 How do we mitigate the impact of HT and ACEs? 

 Develop a Diverse Workforce 

 UND INMED & MPH Program 

 PhD in Indigenous Health





Blackfeet Saying

A child is sacred.  And when 
that child comes into the 
home, the family must 
welcome it.  And if the child 
is happy and feels the want, 
he will come into this world 
very, very strong.  And not to 
know this is to know 
nothing.





Donald Warne

donald.warne@med.und.edu

mailto:donald.warne@med.und.edu
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