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,Aﬂ'thltdren deserve the right “Investing in expectant mothers and

~ of full participation in community their young children is a powerful
life” equalizer and a key tool for economic
and social stability.”

Dr Dan Offord Dr Fraser Mustard
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Breastfeeding
Committee of Canada
2011
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Neal Halfon
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Experience-Based Brain Development

INULUIE INUTLUTre

Stimulation

Genes e w® and Nutrition

—_—

Physical Health Mental Health Learning

National Scientific Council on the Developing Child (2010). Early Experiences Can Alter Gene Expression and Affect Long-Term Development: Working

Paper No. 10. Retrieved from www.developingchild.harvard.edu September 28, 2010.




———Gene Transcription:

Maternal Behavior in the Rales
(Meaney MSayf M et al, 2004-08%*

Low parental _
licking and DNA methylation

grooming at GR promoter JEpigenetic
= expression of

U

pregulation

E _.F-{-ele ation to _
subordignate roles Behavioral of HPA axis

inhibition reactivity



Epigenetics
- y process that can alter.gene activity withou
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The Foundation of a Successful Society
Is Built in Early Childhood

Healthy development in the early years provides
the building blocks for educational achievement,
economic productivity, responsible citizenship,
lifelong health, strong communities, and
successful parenting of the next generation.

Advances in neuroscience, molecular bioclogy,
genomics, and the behavioral and social sciences
could be leveraged to catalyze innovative policies
and practices across sectors.

Center on the Developing Child & Harvarp universiTy




Multiple Sources of Knowledge Currently
Inform Practice in Poorly Connected Sectors

Science & Stien_{e &
Experience Experience
Health
_ Economic Human
e Development Services Science &
Experience EREn e

Center on the Developing Child & HARVARD uNIVERSITY




An Integrated Science of Early Childhood
Development Could Drive More Productive
Investments Across Sectors

Science & Etien_{e &
Experience Experience
SCIENCE OF
EARLY
CHILDHOOD
Scien_ce & ) Science &
Experience Experience

Center on the Developing Child & HARVARD uNIVERSITY




An Integrated Science of Early Childhood
Development Could Drive More Productive
Investments Across Sectors

Health QA Education
SCIENCE
m HOOD

Human
Economic .

Services
Develupmen

Center on the Developing Child & HarvarD universITY




The Ability to Change Brains
Decreases Over Time

Normal Brain Plasticity Physiological "Effort”
Influenced by Required to Enhance Neural
Experience Connections

Birth 10 20 30 40 50 60 70

Age (Years) Source: Levitt (2009)




Significant Adversity Impairs Development
in the First Three Years
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Center on the Developing Child & narvarp universITY




Risk Factors for Adult Heart Disease are
Embedded in Adverse Childhood Experiences
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Center on the Developing Child & HARVARD UNIVERSITY




Biological "Memories” Link Maltreatment in
Childhood to Greater Risk of Adult Heart Disease

e
20%

Percent of adults
with biological 40%
marker for 4

greater risk of
heart disease 30%

20%

10%

Control Depression Maltreated Depression
(age 32) (as a child) (age 32) +
Maltreated

Source: Danese et al. (2008) (as a child)

Center on the Developing Child & HARVARD UNIVERSITY




Three Levels of Stress Response

Positive

Brief increases in heart rate,
mild elevations in stress hormone levels.

dolErapie
SEHOUS; temporally SUess esponses;
Uiered Dy SUpportivVeelationshipss

]

ToXic

Prolonged activation of stress response systems
in the absence of protective relationships.

Center on the Developing Child & narvarp universiTy




Early Life Experiences Are Built Into Our
Bodies (For Better or For Worse)

Stable and supportive relationships, language-
rich environments, and mutually responsive,
"serve and return” interactions with adults
promote healthy brain architecture and adaptive
regulatory systems.

Excessive or prolonged activation of stress
response systems and reduced availability of the
buffering protection of supportive relationships
can weaken brain architecture and disrupt the
development of other organ systems.

Center on the Developing Child & sarvARD UNIVERSITY




Building the Future of Early Childhood
Policy and Practice Requires
Three Strategies

Enhance
quality and
access to
services

Build, test, and
promote new
theories of change

Expand
effective
models

Center on the Developing Child & Harvarp universiTy




Current Conceptual Framework for Early
Childhood Policy and Practice

Sources of Toxic
Stress

Healthy Developmental
# Trajectory

Delayed Development

Supportive Relationships,
Stimulating Experiences, and
Health-Promoting Environments

Center on the Developing Child & HarvarD unIvERSITY




Designhing an Enhanced Framework that
Balances Enrichment and Protection

Protective

Sources of Toxic Interventions

Stress

Healthy Developmental

# Trajectory
”

Supportive Relationships,
Stimulating Experiences, and
Health-Promoting Environments




Science Can Help Construct a Logic Model to
Guide Effective Early Childhood Investments

Long-Term
Outcomes

Health-Related Behaviors

Educational Achievement
& Economic Productivity

Physical & Mental Health

Source: Center on the Developing Child (2010)

Center on the Developing Child & HARVARD UNIVERSITY




Early Experiences Are Built Into the Body
Through Complex Physiological Pathways

Biology of Health,
Learning, and Behavior

Cumulative Effects
Over Time

.

Gene- . 7 Physiological

Envirﬂnmentf Adaptations &

Interaction Disruptions

Source: Center an the Developing Child (2010

Center on the Developing Child & HARVARD uNIVERSITY



The Foundations of Healthy Development
Influence Biological Responses Over Time

Outcomes in

Foundations of Lifelong Well-Being
Healthy Development - -
Policy & s ‘ogical Health-Related
Program Cot tions Behaviors
Levers for Ca i
Innovation : ons Educational >
Achlevement &
Economic
Productivity
Physical &

Mental Health

Source: Center an the Developing Child (2010)




Caregiver and Community Capacities Affect
the Strength of the Foundations

Caregiver and
Community Capacities

Time and Commitment

Financizal, Psychological,
and Institutional Resources

Skills and Knowledge

Source: Center on the Developing Child (2010)

Center on the Developing Child & HarvARD UNIVERSITY




The Developmental Needs of Young Children
Can Be Addressed Across Multiple Sectors

B\

Policy & Program Outcomes in
Levers for Innovation Lifelong Well-Being

: Biological Health-Related
Foundations : R
of Healthy Ada;_l;?tmnf. o —
ucationa
evelopment Disruptions Achievement &
Economic
Productivity
Physical &
Mental Health

Source: Center on the Developing Child (2010)



Science Can Inform an Integrated Approach
to Early Investment in Healthy Development

Preconception
Prenatal
Policy & . . Biological Early
Program Eﬂ;ﬁﬂ::ﬁ:ﬁ Fg;'ﬂ:gﬂﬁ';ﬁ Adaptations Health & Childhood
Levers for e or Development
Innovation B Development Disruptions  Across the Middle
Lifespan  Childhood
Adolescence
Adulthood
Source: Cenber on the Developing Child (2010)

Center on the Developing Child & HARVARD uNIVERSITY




The Biology of Adversity Suggests a
Compelling New Theory of Change to
Enhance Both Learning and Health

Because excessive activation of the body’s stress
response systems can lead to long-term disruptions

in brain architecture, immune status, metabolic
regulation, and cardiovascular function ...

...better outcomes could be achieved by reducing
the number and severity of adverse experiences and
by strengthening relationships that protect young
children from the harmful effects of toxic stress,
above and beyond providing parenting education,
rich learning experiences, and primary health care.

Center on the Developing Child & narvarp univErRsITY
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