
Early Diet = 
Lifelong Health
for Generations
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TOPICS

Chronic Disease in the USA

Is It Genetic?

Developmental Roots of Disease

Transgenerational Effects of Diet

Diet before Pregnancy

Nutrients and Whole Grains

Epigenetic Influences

Let’s Eliminate Chronic Disease!
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US Death Rates from Different Causes Since 1900

Influenza Epidemic
>30K deaths worldwide

Heart Disease

Cancers

Stroke

Heart plus Stroke

3 Downward
Trends
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The Worsening Health of the American Population 
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Uncontrolled Hypertension, USA

Chobanian N Engl J Med 2009;361:878-87

Obesity, Type 2 Diabetes and Hypertension are risk 
factors for coronary heart disease and stroke.

--Heart disease costs>  $1.0 x 109 per day

--Costs will double by 2026  (Source: AHA 2014)

~30M

efrazao@ers.usda.gov 



CDC NHANES 1971-2006

http://www.sbm.org/
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Are Increases in Disease Prevalence Genetic?

Heart Deaths Stroke Deaths Adults with Diabetes

Obesity
Depression Prevalence  2006



Birthweight Predicts:

 Type 2 Diabetes
 Obesity
 Hypertension
 Osteoporosis
 Asthma
 Cognitive Function
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Poor growth before birth results in a weakened body for life 

Early Life “Programming” of Chronic Disease 

Original Data from Barker et al., 1989



Risk for impaired glucose tolerance or type 2 diabetes according to birth weight among 370 
men aged 64 years born in Hertfordshire (adjusted for adult body mass index).

Hales C N , Barker D J P Br Med Bull 2001;60:5-20

©2001 by Oxford University Press

Diabetes is a vascular disease
In the USA 65% of people
with type 2 diabetes die of 
heart disease or stroke.
American Heart Association
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100 year nutrition
1000 day nutrition

Maternal body type
Maternal Physiology
Maternal diet
Maternal social stress

Placentation
Placental function 

Birthweight
Ponderal index
Organ structure
Epigenetic profile
Blood Chemistry

Fetal systems:
Immune
Redox
Stem Cells
Inflammation
Neuro endocrine

= Offspring 
Vulnerability

Aging Rate
Diet
Infections
Social  cues
Stress
Hormones
Toxins

Oxygen 
Other Nutrients
Hormones
Stress molecules
Cytokines

Maternal Influence              Fetal Nutrition               Fetal Outcome               The 2nd Hit

Maternal Role in Programmed Disease

Paternal Effect

Thornburg 2015



Prevalence of Hypertension
Helsinki Birth Cohort (Eriksson et al.,)
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Beyond Birthweight

Maternal Body Type
Height, weight, muscle mass, 
fat mass, skeletal dimensions
hormone profile, blood lipids.

Paternal Effects

Placental Size and Shape
Weight, width, length, thickness, 
number of cotyledons, cord 
insertion and length 

How the Fetal 
Body is Constructed

Preconception



2 y/o
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Born ‘04 

Four Generations of Women, (1931 Photo)
Nutritional Flow Across Generations

Born
~1879

Born
before 

1854

86 y/o
in 2015

Her “egg age”
~110 years old

Her mother
was born in
1904, 
now would
be 111  y/o
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razzysmom.blogspot.com/

http://razzysmom.blogspot.com/


9 year olds, n = 64

Methylation is increased
with low maternal 
carbohydrate intake.





Courtesy: Christie Naze, RD, Dept Ob/Gyn, OHSU

The New Frontier: Nutrient Regulation of Epigenetic Gene Regulation



http://www.cerealsdb.uk.net/cerealgenomics/WheatBP/Images/
Wheat_kernel_sections.png

http://5e.plantphys.net/images/ch20/wt2002c_s.jpg

Grains are Eggs:
They contain nutrients
to start a new life.

Those nutrients
are good for
people too.

http://www.cerealsdb.uk.net/cerealgenomics/WheatBP/Images/


PLOS ONE | DOI:10.1371/journal.pone.0131377 June 22, 2015

Whole Grain Consumption Is Associated with Lower Rates of Type 2 Diabetes



“The consumption of cereals, vegetables and 
fruits positively influenced the embryo quality 
at the cleavage stage. “

Reprod Biomed Online. 2015 Mar 27. pii: S1472-6483(15)00148-0. doi: 
10.1016/j.rbmo.2015.03.007. [Epub ahead of print]

Fernando J. Prados et al. Hum. Reprod. 2012;humrep.des22



Chronic 
Social
Stress

Multiple Environments and Programmed Inflammation:
A model

Pro-inflammatory state &  
vulnerable for later disease

Intergenerational
malnutrition

Disease

Paternal
Contributions

“Second
Hits”

www.freedigitalphotos.net



TAKE HOME MESSAGES

We will never overcome the increasing rates of chronic disease 
by treating ONLY adults or improving their diets.

We will never overcome increases in diabetes and obesity 
unless we halt the vulnerability of people at birth and in 
infancy.

The key to reversing rising disease rates is to change the food
culture:

We must dramatically decrease consumption of processed foods
We must increase consumption of whole nutritious foods.
Whole grains are key ingredients of a wholesome diet.


