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You can see what being around me can result in…
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“Oh, that’s so nice…”CRITICAL



Detail from The Departure of Odysseus from the Land of the Phaeacians by Claude Lorrain, Louvre Museum.  Public domain.

The Science 
The Result 

The Solution? 
The Call



First, a story…



A Stroll Through 
the Early Brain



Epigenetics 

arly Brain and Chil 
eveopme 

Special Health Care 
eeds-Foster C re 



The AAP’s EBCD Initiative

!

“Building Brains, Forging Futures” 
“It’s all about Nurturing Relationships”

Urgency 
 

The Essential Role of “Us”



Creative Commons-licensed work by flickr user tj.blackwell

EARLY BRAIN AND 
CHILD DEVELOPMENT

from The Science of Early Childhood Development 

National Scientific Council on the Developing Child, 2007



EARLY BRAIN AND 
CHILD DEVELOPMENT

1 
Child development is a foundation for 

community development and
economic development, as
capable children become the 

foundation of a prosperous and 
sustainable society. 

!
!

2 
Brains are built over time.

Creative Commons-licensed work by flickr user Andrew Mace—



The 3-legged stool for 
developmental and health 

trajectories

Genetic, 
Prenatal & 

Neuro- 
developmental 

Factors

Socio-
economic 

environment

Attachment 
and 

Relationship   
Patterns 



EARLY BRAIN AND 
CHILD DEVELOPMENT

3 
The interactive influences of 
genes and experience

literally shape the architecture
of the developing brain

and the active ingredient is the

“serve and return” nature
of children’s engagement in 

relationships with their
parents and other caregivers in 

their family or community.
Creative Commons-licensed work by flickr user Misko13



The Face to Face Paradigm 
Edward Z Tronick

Video from Zero to Three / UMass Boston.  Accessible at http://youtu.be/apzXGEbZht0



EARLY BRAIN AND 
CHILD DEVELOPMENT

4 
Both brain architecture and 

developing abilities are built “from 
the bottom up” with simple 

circuits and skills providing the 
scaffolding for more advanced

circuits and skills over time.

Creative Commons-licensed work by flickr user Liz Henry



EARLY BRAIN AND 
CHILD DEVELOPMENT

5 
Toxic stress in early childhood is 

associated with persistent
effects on the nervous system and 
stress hormone systems that can 
damage developing brain 

architecture and lead to
lifelong problems in learning, 

behavior and both physical and 
mental health.

Creative Commons-licensed work by flickr user Pedro Klien



Image from Bruce Perry, MD, PhD, ChildTrauma Academy



THE STRESS RESPONSE: 
!

increases in cortisol and epinephrine



Toxic
Prolonged activation of stress response systems 

in the absence of protective relationships.

Three Levels of Stress Response

Tolerable
Serious, temporary stress responses, 
buffered by supportive relationships.

Positive
Brief increases in heart rate,  

mild elevations in stress hormone levels.

Source: Center on the Developing Child at Harvard University



Adversity & Toxic Stress

Social-emotional buffering 
is the primary factor

distinguishing level of stress. 
Andy Garner, MD

Toxic stress is the 
key intergenerational transmitter 

of social and health disparities



POSITIVE STRESS 

Child sees someone approaching
with their immunization syringe

 
 

Parent leaving on the first day of preschool



TOLERABLE STRESS 

Death of a family member 
 

Serious illness 
 

Natural disaster



TOXIC STRESS

What if it’s worse? 
What if there’s no supportive relationships? 

Child abuse 
Parental substance abuse 

Homelessness



CHILDHOOD STRESS

Chronic “fight or flight” 
!

increased 
cortisol / norepinephrine

Changes in Brain 
Architecture

Hyper-responsive 
stress response 

 

decreased  
calm/coping



 

What happens?

Prefrontal cortex:  

 

Hippocampus:  
major role in memory and mood 
Toxic stress/early adversity: 
smaller hippocampal volumes, 
poor memory, labile moods

lower neuronal density, 
decreased function

Freely-reproducible image from the National Institutes of Health



ADHD 
or 

Adversity?

Impulsive 

Can’t plan ahead 

Anxious 

Can’t delay gratification 

Labile mood 

Poor memory

{
Brown NM et al.  

Survey of Children’s Health.  



POVERTY IS NEUROTOXIC

 







Children with “typical” cortisol response had 
higher executive function, and were rated as 
having more self-control in the classroom.
!
Those with a flat (high or low) or blunted response 
had low levels of executive function and were 
rated as having poor self-regulation.



POVERTY IS NEUROTOXIC
Next, children in a large (1200) study whose 

mothers engaged in “scaffolding” during play 
found that the children had lower cortisol 

levels and were more attentive. 

Those who were more authoritarian had higher 
cortisol levels and were found to be less 

attentive. 

This was found at 7 months of age 
and again at 15 months. 

They also found that the more 
impoverished the family, the less likely 

they were to engage in scaffolding.



Experience 
Protective and Personal 

(versus Insecure and Impersonal) 

Brain 

Development 
Alterations in Brain Structure 

and Function

Epigenetic 

Changes 
Alterations in the Way the Genetic 

Program is Read

Behavior 
Adaptive or Healthy Coping Skills 

(versus Maladaptive or Unhealthy Coping)

Source: AAP: Helping Foster And Adoptive Families Cope with Trauma. 2013. 



E P I G E N E T I C S

It’s really cool stuff,  
but I don’t completely 
understand it either.



E P I G E N E T I C S

Maybe Lamarck was right.
Creative Commons-licensed work by Wikimedia Commons user 



E P I G E N E T I C S

“Which genes are turned on or off, 
when and where.” 

!

Structural Genome = ~23,000 inherited genes 
 

 
 

 
 

 

Epigenome = built over time, determines what 
genes are expressed

Structural Genome : Epigenome
Hardware : Operating System

Twins have same genome; different epigenomes



E P I G E N E T I C S

Switches: nutritional status, toxin exposure, 
environmental interactions. 

 
Lasting marks: Higher maternal stress in a child’s 

first year of life correlated with methylation 
levels on 139 DNA sites in those same children…

in adolescence. 
!

Fetal exposures can lead to epigenetic changes 
that can be passed on to future generations.

Kobor, Child Development, August 2011



E P I G E N E T I C S

Repetitive, highly stressful experiences damage 
creation of adversity response systems. 

 
Positive experiences, rich learning and 

supportive relationships activate genetic 
potential for countering adversity.





THE ADVERSE CHILDHOOD 
EXPERIENCES STUDY

The Most Important Study 
You’ve (Probably) Never Heard Of.

In 1985, Dr Vincent Felitti noticed many patients 
in his obesity treatment programs had prior 

history of abuse or trauma

The CDC worked with Kaiser Permanente and 
looked retrospectively at over 17,000 patients. 

!
This was the first study to simultaneously assess 
childhood exposure to multiple types of abuse, 

neglect, domestic violence and serious 
household dysfunction.



THE ADVERSE CHILDHOOD 
EXPERIENCES STUDY

Study participants were middle-class 
Americans from San Diego, 80% white, 

74% attended college, average age of 57, 
split evenly between men and women.

Not exactly an improverished, 
“at-risk” population.



THE ADVERSE CHILDHOOD 
EXPERIENCES STUDY

Emotional abuse 10%

Physical abuse 26%

Sexual abuse 21%

Emotional neglect 15%

Physical neglect 10%

Mother treated violently 13%

Household substance abuse 28%

Household mental illness 20%

Parental separation or divorce 24%

Incarcerated household member 6%



ACE Score 
(one point for each 

category listed)

Prevalence in 
study

0 33%

1 26%

2 16%

3 10%

4 6%

5 5%

6 6%

Not only are they unexpectedly common… 
…their effects are cumulative.

}



Significant Adversity Impairs Development 
in the First Three Years

 




























    












Source: Barth, et al. (2008) via Center on the Developing Child at Harvard University



Risk Factors for Adult Heart Disease are Embedded in 
Adverse Childhood Experiences 


     















Source: Dong, et al. (2004) via Center on the Developing Child at Harvard University
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EVEN SMALL INCREASES IN ACES…

Danese A, Moffitt TE et al.



Freely-reproducible image from the Centers for Disease Control



EARLY BRAIN AND 
CHILD DEVELOPMENT

6 
Creating the right conditions for early 
childhood development is likely to be 
more effective and less costly 
than addressing problems at a later 

age.

Creative Commons-licensed work by flickr user River Beach



Birth

Early Infancy

Late Infancy

Early Toddler

Late Toddler

Early Preschool

Late Preschool

Age          6 mo         12 mo              18 mo             24 mo                       3 yrs                           5 yrs   

D
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“At Risk” Trajectory

“High risk” Trajectory

“Healthy” Trajectory

Reading to child

Pre-school

Appropriate Discipline

Health Services

Anticipatory Guidance

Parent  Responsiveness

Language Stimulation

High quality ECE

Home visiting

Specialized services

PROTECTIV
E IN

TERVENTIO
NS



Three Promising Domains for EBCD Innovation 
Jack Shonkoff, MD

Reduce emotional and behavioral                     
barriers to learning. 

Enhance the healthy development of children by 
transforming the lives of their parents. 

 
Reconceptualize the health dimension of early 

childhood policy and practice.





School Readiness Skills
Early Childhood Resource Center, RTI

Emotional self-regulation

Behavioural self-regulation

Empathy and perspective-taking

Communicating needs, 
desires & interests in a 

pro-social way Understanding cause & 
effect sequences

Interest, motivation, persistence



 

The Brave New World of Pediatrics:

DEVELOPMENTAL
ASSURANCE

Building a healthy mind, brain and body 
for social purpose.



NONE OF THIS IS TO SAY…

…that children should be engaged constantly 
…that “bad things” are necessarily a long-term negative 
…that children should not be appropriately disciplined



NUMBERS TO REMEMBER



700 
New Neural 
Connections 
per Second



PLASTICITY

Variation in 
Strength of 
connections

Variation in 
Number of 

Connections

Synaptic Cellular

“A whisper 
to a shout”

“One shout 
to a stadium 
shouting.”

Lifelong Declining by 
age 5!

Diminishing Cellular Plasticity 
Limits Remediation



18 Months: 
!

Age at Which 
Disparities in 

Vocabulary Begin 
to Appear

From Risley, T & Hart, B, 1995



$4–$9 
!

in Returns for 
Every Dollar Invested 

in Early Childhood Programs

Creative Commons-licensed work by flickr user Tracy O



The Heckman 
Equation



“It is easier to build 
strong children than to 
repair broken men.” 
!

— Frederick Douglass 
(1817–1895)

Public-domain image



What can we do about it?



Principles of

The Solutions



We need solutions which…

Build capabilities

Build capacities

Are based in homes 
& communities

Address root causes

Have long-term effects

Address prevention
Leverage the 

first 1000 days
Are evidence-guided

Are scalable



Clinical Practice

                           The First 1,000 Days: Bright Futures Examples for Promoting EBCD 

*This grid is not intended to be a comprehensive resource, but rather provides examples of some evidence-informed actions consistent with the Bright Futures guidelines that 
proactively address the child-parent/caregiver relationship and the child’s development.  For more early brain and child development information and resources, visit the EBCD 
Web site at www.aap.org/ebcd and the Bright Futures Web site at www.brightfutures.aap.org.  
 

PEDIATRICIANS are  
Encouraged to  

Explore the child's 
environment 

Build relationships / reciprocity  Cultivate development Develop parenting 
confidence 

General Principles What pediatricians might 
briefly assess during well 
child care 

How pediatricians might 
strengthen the parent-child 
bond or attachment 

What pediatricians might teach 
parents about development 

How pediatricians might 
support parents as they 
nurture their child's 
development 

               Brief  
               Description 
 
Well 
Child Care 
Visit  
 

Assess foundational needs: 
*Food and sleep 
*Safety 
*Social and emotional 
supports 
*Strengths and barriers to 
success 

Describe (or notice) parent-
child interactions, emphasize 
the importance of responsive 
caregiving, and support the 
parent-child relationship 
(“dyadic dance”)  

Explain current and emerging 
developmental skills 

1) Praise and encourage age-
appropriate but responsive 
caregiving.  
2) Praise and encourage 
parental self-care and the 
nurturing of social supports 

Prenatal/Newborn/ 
Week 1  

Assess for food (plans to 
breastfeed?), safety, and 
parental supports 

Explain that relationships and 
everyday interactions build the 
baby's brain 

Explain the importance of parent-
baby interaction during the infant’s 
“quiet-alert” state 

Encourage parents to 
consider the way they were 
parented. Explore what they 
plan TO do and NOT to do as 
parents. 

2-4 weeks 
 

Assess overall parental well-
being (maternal depression or 
substance use?) 

Encourage responsive 
caregiving (responding 
promptly to cries of distress 
builds trust) 
 

Prepare parent for the emerging 
social smile 
 

Find opportunities to 
reassure and praise the 
parents, and encourage them 
to support each other 
 

2 months Assess for family adjustment – 
parent self-care, return to 
work/childcare, time with 
partner, impact of new infant 
on siblings 

Encourage smiling back at the 
baby’s social smile (the 
beginning of the parent-child 
interaction, or “dyadic dance,” 
that leads to cooing, feeding 
and speaking) 

Anticipate cooing conversations Enjoy interactions with an 
increasingly social baby 

                           The First 1,000 Days: Bright Futures Examples for Promoting EBCD 
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From The First 1,000 Days: Bright Futures Examples for Promoting EBCD



Clinic? / Hospital? / Home Visiting

Resilience Training (7 Cs) 
competence   confidence 
connectedness   character 
contribution   coping 
control 

!
Optimism 

!
Emotional coaching 

!
Positive Parenting 

!
Parent–Child Home 

!
Play and Learn

Poverty-aware approaches to care

From the AAP Toxic Stress Policy Statement, available at 

http://pediatrics.aappublications.org/content/129/1/e224.full.pdf


Community

EBCD education 

Investment in new strategies 

Invest in community-based mentoring activities 

after-school programs 

Big Brother/Big Sister 

Little League 

gymnastics 

martial arts

From the AAP Toxic Stress Policy Statement, available at 

http://pediatrics.aappublications.org/content/129/1/e224.full.pdf


Hippocampus Volume by Preschool 
Depression Severity and Maternal Support

Luby J L et al. PNAS 2012;109:2854-2859



Outside the Clinical Realm

Intentional Skill Building 

!

Invest in EI programs 

Education for those in judicial/foster care systems 

Collaborate with social workers, mental health, etc. 

!

Policy & Programmatic Changes 

Advocacy

From the AAP Toxic Stress Policy Statement, available at 

http://pediatrics.aappublications.org/content/129/1/e224.full.pdf


Treatment

Traumatic Stress networks 

Appropriately trained professionals 

Insurance coverage for services

From the AAP Toxic Stress Policy Statement, available at 

http://pediatrics.aappublications.org/content/129/1/e224.full.pdf


BUILDING ADULT CAPACITIES

Accessible at 

http://www.youtube.com/watch?v=urU-a_FsS5Y


TWO OPEN WINDOWS
INFANT AND PARENT NEUROBIOLOGIC CHANGE

In this paper, we highlight the evidence in support of 

investments in both parents and children during the paired 

sensitive periods of early life and the transition to parenting. 

$�VHQVLWLYH�SHULRG�LV�D�VSHFLÀF�DQG�OLPLWHG�WLPH�ZKHQ�WKH�

individual is especially open to environmental inputs, typically 

because the brain and body are rapidly developing or 

reorganizing during that time window. Importantly, the 

openness to experience that occurs during sensitive periods 

provides both opportunity and vulnerability.

by Pilyoung Kim and Sarah Enos Watamura
University of Denver; Stress, Early Experiences and 
Development Research Center

http://ascend.aspeninstitute.org/pages/two-open-windows-infant-and-parent-neurobiologic-change

http://ascend.aspeninstitute.org/pages/two-open-windows-infant-and-parent-neurobiologic-change


Parents (especially first time parents) self-
report high levels of anxiety and concern over 
their infant’s well-being in the first year of life 

!
Even in “low risk” families, this anxiety and 

concern is often coupled with financial 
demands, sleep deprivation, and changes in 

the relationship between parents 
!

Difficulty managing the stress of the transition 
to parenting is associated with: 

!
Risk for harsh parenting 

Risk for relationship difficulties 
Risk for serious postpartum mood disorders 



T

New mothers and fathers during the first few 
months postpartum exhibit structural growth of  

the reward circuit 
!

The amount of the growth is associated with 
positive feelings mothers reported about their 

baby (e.g. beautiful, perfect) 
!

More functional brain activity in this region also 
occurs when looking at pictures of one’s own vs. 

other infants 



T

New mothers and fathers exhibit neural 
plasticity in the social information circuit 

including structural increases 
!

New parents also exhibit heightened responses 
in this circuit to infant cries and images of their 

infant 
!

These changes may support understanding of 
infant emotional and social cues during 

interactions, and in appropriately responding 
to the cues  

!



T

Animal and human mothers exhibit reduced 
physical reactivity to acute social and cognitive 

stressors 
!

During the postpartum period, in both mothers and 
fathers, there is structural growth in these 

emotion regulation circuits 
!

There is also increased activation while listening to 
infant cries in the prefrontal regions 

!
Mothers with high levels of oxytocin also had 

reduced amygdala reactivity to negative emotional 
stimuli.  



The Call

EARLY BRAIN AND 
CHILD DEVELOPMENT



Using A Public Health Approach
to Building Healthy Brains
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Universal Primary Preventions !
Anticipatory Guidance 

Bright Futures 
Reach Out and Read 

Social Supports 
Relational Health 

High Quality Child Care

A
t-risk

Screening/Targeted 
Interventions  !

Developmental/Risk Screening 
Home Visiting 

Head Start 
Parenting Education/Support 

Early Intervention

S
y
m

p
to

m
a
tic

Evidence-Based Treatments !
CPP, COS, PCIT, TB-CBT 
Intensive Home Visting 

Intensive Parenting Education 
Care Coordination 

Image from Andy Garner, MD



5 Rs of Early Childhood 
Education

ROUTINES 
help children know what to expect of us & what is expected of them 

READING 
together daily 

 

RHYMING 
playing and cuddling 

REWARDS 
for everyday successes; praise is a powerful reward 

  
RELATIONSHIPS 

reciprocal and nurturing: the foundation of healthy child development

AAP School Readiness Technical Report, 2008 





State Network
Business leader organizations in many states have 
started supporting proven investments in early 
childhood. ReadyNation has sponsored business 
leader summits and provided other types of 
assistance to support business leader engagement in 
over half the states. There are also many other 
business groups in the states working in early 
childhood.

 

Click on the map to find out more about business 
organizations promoting early childhood policy in 
that state.
Learn more about our National Network of business 
organizations.
!
The States at a Glance 
Looking for data on your state that illustrates both 
the status of children and the power of early 
investment? We recommend the following:

http://www.readynation.org/state-
network/ 

http://www.readynation.org/state-network/


Public Investment
in Children by Age
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2013 − 2014  LEGISLATURE

2013 SENATE JOINT RESOLUTION 59

Relating to: early childhood brain development.

Whereas, research over the last two decades from the evolving sciences of

neuroscience, molecular biology, public health, genomics, and epigenetics reveals

that experiences in the first thousand days of life build changes into the biology of

the human body, which in turn influence a lifetime of physical and mental health;

and

Whereas, these early experiences literally shape the physical architecture of a

child’s developing brain and establish either a sturdy or a fragile foundation for all

the learning, health, and behavior that follows; and

Whereas, chronic, unrelenting stress in early childhood caused by conditions

such as extreme poverty, repeated abuse, neglect, severe maternal depression,

parental substance abuse, and violence can be toxic to a child’s developing brain; and

Whereas, early adversity can result in poor physical and mental health

outcomes reverberating well into late adulthood; and

1
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SRM:eev:ev2013 − 2014 Legislature

Whereas, a critical factor in buffering children from the effects of toxic stress

is the existence of supportive, stable relationships between children and their

families, caregivers, and other important people in their lives; and

Whereas, it is more effective and less costly to positively influence the

architecture of a young child’s developing brain than to attempt to correct poor

learning, health, and behaviors later in life; now, therefore, be it

Resolved by the senate, the assembly concurring, That policy decisions

enacted by the Wisconsin state legislature will acknowledge and take into account

the principles of early childhood brain development and will, whenever possible,

consider the concepts of toxic stress, early adversity, and buffering relationships, and

note the role of early intervention and investment in early childhood years as

important strategies to achieve a lasting foundation for a more prosperous and

sustainable state through investing in human capital.

(END)
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Change the First Five Years and You Change Everything

Ounce of Prevention Fund
Accessible at http://youtu.be/GbSp88PBe9E

http://youtu.be/GbSp88PBe9E


“While schools can do much to raise 
achievement among children who initially lag 

behind their peers, all too often pre-school 
gaps set in train a pattern of ever increasing 
inequality during school years and beyond.  

Any drive to improve social mobility must 
begin with an effective strategy to nurture 

the fledgling talent in young children 
so often lost before it has had a chance to 

flourish.” 
!

The Sutton Trust
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Public-facing Social Media 
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