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Interest in Good Nutrition is Growing
Among the Public and … 



Among Physicians…. finally

“This document is directed at a range of 
stakeholders with the intention of 
highlighting the central role that nutrition 
has on adolescent, maternal and infant 
well-being.  This is an area that has 
traditionally been of low priority, but 
which has major implications for girls’ and 
women’s health as well as the health of 
their offspring.”  

Recommendations of the Federation of Gynecology and  Obstetrics  (FIGO)  Hanson et al, 2015



Life Course Perspective: 
a new MCH paradigm



This is not

prevention



Determinants of Health



Determinants of Health



Life Course Perspective
Key Concepts – T2 E2

Timeline

Timing

Environment

Equity

Kotelchuck & Fine, 2010



“T”imeline Concept

Conveys idea that today’s 

exposures determine 

tomorrow’s health -

cumulative impacts over 

time. 



Timeline

Lu MC, Halfon N. Racial and ethnic disparities in birth outcomes: a life-course perspective.
Matern Child Health J. 2003;7:13-30. 



Timeline and Nutrition 

PHNP Digest, 2010



“T”iming Concept

Health trajectories are especially 

affected during critical periods in 

life. 

The earliest exposures and 

experiences  are most important.



Herman, Baer, Adams, et al. MCHJ, 2013



“E”nvironment 

The broader community  

environment including the 

physical, social, and economic 

environments, strongly affects a 

person’s capacity to be healthy.



Income Disparities



Poverty is a Major Risk Factor for Sub-optimal Development

Adapted from Poulsen, MK, 2011





Illinois Poverty Map by County (2015)

Heartland Alliance Ending Poverty, 2017
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“E”quity

The importance of addressing 
disparities in health and 
development across 
populations. 

Inequality in access to 
resources has as much or 
more influence on health as 
genetics or personal choice.. 



Geographic Disparities



Racial Disparities



Food Insecurity in the US





Summary : Life Course Perspective

Access to health-promoting 

factors (environment) for all,

(equity) protects during 

critical periods (timing) and 

assures optimal health early in 

life to promote lifelong health 

(timeline).



Healthy People 2020: 
Overarching Goals

•Attain high-quality, longer lives free of 
preventable disease, disability, injury, and 
premature death. 

•Achieve health equity, eliminate disparities, and 
improve the health of all groups. 

•Create social and physical environments that 
promote good health for all. 

•Promote quality of life, healthy development, and 
healthy behaviors across all life stages.



Share your thoughts…



In a few words, share how 
you can use the life course 
perspective to promote 
WIC services...



The First 1,000 Days: 
What is the Role of 

Nutrition and 
Epigenetics? 



Nutrition and Epigenetics



Food as Medicine

1,500 BC- 1900

2020- ??

Discovery of Vitamins and 
Antibiotics

1900-1950

“Nutritionism”

Discovery of Trace Minerals 

1950-1980     

DNA/Genetics

Bioactive Dietary Components

1980-2000

Epigenetics

Nutrients as gene modulators

1990-present

Evolution of the Importance of to Health

Recognition of 
deficiency 
diseases

Emphasis on drugs 
and supplements
Explosion of 
processed and 
fortified foods

Understanding of role 
of other food components in 

absorption/metabolism of nutrients 

Microbiome 
research

Taylor Baer M, Herman DR.  From Epidemiology to Epigenetics: Evidence for the Importance of 

Nutrition to Optimal Health Development across the Life Course.  In: The Life Course Health 

Development Handbook.  Springer Publishing.  In press.



Epigenetics

•Phenotypic diversity is shaped 
by both genetic and 
epigenetic mechanisms 

•Cells undergo massive 
epigenetic reprogramming 
during development

McGowan, Meaney, & Szyf (2008). Diet and epigenetic (re)programing of 
phenotypic difference in behavior. Brain Research 1237, 12-24. 



•Epigenetics  Combination of 
mechanisms that gives long-term 
programming to genes

•Unlike genetic mechanisms (gene 
sequence), epigenetic mechanisms 
(gene function) are DYNAMIC!

•Therefore, DIET along with behavioral 
and nutritional strategies may serve as 
effective interventions to prevent and 
reverse harmful epigenetic changes.

Nutrition and Epigenetics

McGowan, Meaney, & Szyf (2008). Diet and epigenetic (re)programing of 
phenotypic difference in behavior. Brain Research 1237, 12-24. 



Epigenomics:
the analysis 
of epigenetic 
changes 
across many 
genes in a 
cell or entire 
organism.



https://www.genome.gov/27532724/epigenomics-fact-sheet/ Accessed April 12, 2016

• A multitude of chemical compounds that 
tell the genome what to do. 

• DNA holds the instructions for building the 
proteins that carry out a variety of 
functions in a cell. 

• Epigenomic compounds attach to DNA and 
modify its function.

What is the Epigenome?

https://www.genome.gov/27532724/epigenomics-fact-sheet/


Nutrition and the Epigenome

http://learn.genetics.utah.edu/content/epigenetics/nutrition/ Accessed April 12, 2016

http://learn.genetics.utah.edu/content/epigenetics/nutrition/


How Can 
WIC 
Affect the 
Epigenome?



Diet During Early Development

http://learn.genetics.utah.edu/content/epigenetics/nutrition/ Accessed April 12, 2016

A mother's 

diet during 

pregnancy &  

diet as an 

infant can 

affect the 

epigenome 

into 

adulthood. 

http://learn.genetics.utah.edu/content/epigenetics/nutrition/


Nutrient Food Sources Function

Folic Acid
Leafy vegetables, 

sunflower seeds, baker's 
yeast, liver

Methionine synthesis

Vitamin B12 Meat, liver, shellfish, milk Methionine synthesis

Vitamin B6

Meats, whole grain 
products, vegetables, 

nuts

Methionine synthesis

Choline
Egg yolks, liver, soy, 

cooked beef, chicken, veal, 
turkey

Methyl donor to SAM

Sulforaphane Broccoli
Increased histone acetylation 
turning on anti-cancer genes

Butyrate
Produced in intestine when 

dietary fiber is fermented

Increased histone acetylation 
turning on 'protective' genes, 
increased lifespan

Which WIC Foods Affect the 
Epigenome?

http://learn.genetics.utah.edu/content/epigenetics/nutrition/ Accessed April 12, 2016

http://learn.genetics.utah.edu/content/epigenetics/nutrition/


We are what our parents ate…

• Yellow mouse: 
unmethylated agouti gene

• Brown mouse: 

methylated agouti gene

 Genetically IDENTICAL

• Methyl-rich diet offered  
to pregnant yellow mice

 Offspring born brown  
and healthy

http://learn.genetics.utah.edu/content/epigenetics/nutrition/ Accessed April 12, 2016

http://learn.genetics.utah.edu/content/epigenetics/nutrition/


Toxins and Supplements

http://learn.genetics.utah.edu/content/epigenetics/nutrition/ Accessed April 12, 2016

http://learn.genetics.utah.edu/content/epigenetics/nutrition/


The Effect of Fathers’ Diets 
on Children’s Health



Paternal Diet and  
Children’s Mental Health

• Cross-generational 
study, male rats 
allowed to eat 
abundant amounts of 
food compared to 
those with access to 
25% fewer calories

• Offspring of food-
limited rats were 
lighter, ate less, 
showed less evidence 
of anxiety

Govic et al, Psychoneuroendocrinology, 2016; 64: 1



Dads Also Eats for Two

•Sperm from obese 
men carry distinct 
epigenetic 
signature 
compared to lean 
men

•Sperm cells of lean 
and obese men 
possess different 
epigenetic marks 
in gene regions of 
appetite control

Donkin et al, Cell Metabolism, December 2015 



Paternal Diet 
and            

Long-term 
Health

http://learn.genetics.utah.edu/content/epigenetics/nutrition/ Accessed April 12, 2016

http://learn.genetics.utah.edu/content/epigenetics/nutrition/




Q1. 

Nutrition can affect how our 
genes are expressed.

a. True
b. False



Q2. 

Which of the following foods in 
the WIC food package can affect 
the epigenome?

a. Whole grains
b. Fruits and vegetables
c. Milk
d. Eggs
e. All of the above



Q3. 

The diet of fathers prenatally is 
important because it can affect 
children’s:  

a. Lifespan
b. Chances to get diabetes
c. Chances to become obese
d. Chances to have mental 

health issues
e. All of the above



Improving WIC Participation: 
A Community Systems 

Approach



The WIC Participant Experience

NASEM, 2017.  Review of WIC Food Packages: Improving Balance and Choice



Barriers to WIC Participation and 
Redemption

Barriers to Participation
• Long wait times; crowded physical environment
• Lack of transportation
• Belief that family is ineligible; changing eligibility restrictions
• Program requires too much effort, difficult paperwork
• Language barriers

Barriers to Redemption
• Embarrassment, negative interactions in stores
• Gaps in knowledge (e.g., determining amount of F/V with CVV)
• Limited selection of WIC foods at local vendors; products not 

available in allowable forms
• Vendor challenges anticipating demand and maintaining 

adequate supply of some WIC foods
• Maintaining food freshness at the vendor (particularly small 

vendors)

NASEM, 2017.  Review of WIC Food Packages: Improving Balance and Choice



WIC Coverage Rates for All 
Participants by State, 2013

FNS, December 2015



Community Systems Framework 
to Promote Healthy Families

Nadar et al, Childhood Obesity, June 2012 



Bess et al, 2016.  Illinois State WIC Meeting.



Early Life 
Systems: 
Key 
Intervention 
Behavior 
Targets



What about the Millennials?

http://younginvincibles.org/



Preventive Care? 
Prenatal Care?

In response to a survey by Young 
Invincibles, responses were…. 

“What is that?” 

“No instant gratification”

So, how can we better engage this 
demographic?



What did Emma eat that 
is part of the WIC Food 

Package?



Take home message…



You Are What your 
Grandparents Ate…



Thank you!


