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The Foundations of Lifelong Health are
Built in Early Childhood

Three Core Concepts of Development
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Brain Architecture Is Established Early in Life and 
Supports Lifelong Learning, Behavior, and Health

Stable, Caring Relationships and “Serve and 
Return” Interaction Shape Brain Architecture

Toxic Stress in the Early Years of Life Can 
Derail Healthy Development

Disparities in Early Vocabulary Growth

Adverse Childhood Experiences 
and

Adult Cardiovascular Disease 

Adverse Childhood Experiences
Source: Dong et al, 2004
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birth          3 years              14 years

Experience Shapes Brain Architecture by 
Over-Production Followed by Pruning

FIRST YEAR

Birth

(Months) (Years)

Sensory Pathways
(Vision, Hearing)

Language
Higher Cognitive Function

Neural Circuits are Wired in a 
Bottom-Up Sequence 
(700 synapses formed per second in the early years) 

Source: C. Nelson (2000) 
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The Power of New Circuits
Experiences Build Brain Architecture

http://developingchild.harvard.edu/index.php/resources/multimedia/videos/three_core_concepts/brain_architecture/

Stable, caring relationships play 
a key role in building brains

Serve & Return Relationships Buffer the 
Developing Brain

http://developingchild.harvard.edu/index.php/resources/multimedia/videos/three_core_concepts/brain_architecture/
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Early Life Stress Impacts Life‐long 
Health

Source: Finkelhor et al. 
(2005)

U.S. Children Ages 2-5  
(per 1,000)

Maltreatment Postpartum Depression

130

Source: O-Hara & Swain 
(1996)

75

136

Parental Substance Abuse

Source: SAMHSA (2009)

Sources of Toxic Stress in Young Children

NEGLECT

What are the Long‐term Impacts of 
Toxic Stress in Early Life? 

Number of Risk Factors 
Source: Barth, et al. (2008)
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Significant Adversity Impairs 
Development in the First Three Years
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Are Embedded in Adverse Childhood 

Experiences
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How Does Neglect Impact the Brain? 

How does neglect impact the brain?

1
2
3

Brain Architecture Is Shaped by Early Life Stresses

Gene Expression in the Brain Changes in 
Response to Stress Exposure

Hormone Secretion Changes in Response to 
Stress Exposure

4 Early Stresses Change the Way You See the World

Neuron

How Early Experiences Alter Gene 
Expression and Shape Development 

Nucleus

Chromosome

DNA

Gene

Genes Carry Instructions that Tell 
Our Bodies How to Work 

External 
Experience

Gene 
Regulatory 
Proteins

Epigenetic   
“Signature” 

Turns Gene 
On or Off

Early Experiences Leave Lasting 
Chemical “Signatures” on Genes Rearing monkeys in ‘family groups’ 

without their mother leads to 
lasting changes in 

behavior and gene expression
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Long term changes in gene expressionLong term changes in gene expression

Cortisol

Source: Evans, GW and English, K. (2002)
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Hormone Changes in Response to Stress Adverse Early Life Experiences Change 
How You See the World

Source: Pollak & Kistler (2002) 

Toxic Stress Derails Healthy Development

Toxic Stress Derails Healthy Development

http://developingchild.harvard.edu/index.php/resources/multimedia/videos/three_core_concepts/brain_architecture/

Can We Prevent Long‐term Health 
Impacts of Early Life Neglect? 
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Significant Adversity

Healthy Developmental 
Trajectory

Impaired Health and 
Development 

Parenting Education, Sound 
Nutrition, Stimulating Experiences, 
and Health-Promoting Environments

Current Conceptual Framework 

New Protective 
Interventions

Protective Interventions Can Improve 
Life-long Health

Significant Adversity 

Healthy Developmental 
Trajectory

Parenting Education, Sound 
Nutrition, Stimulating Experiences, 
and Health-Promoting Environments

Mother 
Removed

1 wk ...1-3 months

Paired with
Experienced

Mother

Behavioral Assessments

Monkeys: A stable, caring adult can be
a very effective intervention

Monkeys: A stable, caring adult can be
a very effective intervention ---

if introduced early

Accelerating Innovation: 
Telling the Brain Story to Inspire Action

• How can communities provide children 
with stable, caring relationships?

- Strengthening family relationships

- Providing other relationships

• How can interventions be provided early?

• How to get the community involved?


