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My 3 Objectives For Today

A Provide avery genexal ovani@wof
advances in developmental science

A Present an organizing, integrated,
ecobiodevelopmental framework

A Discuss a public health approach
towards the prevention of toxiec

stress and its lifellemg consequences




Critical €oncept #1

Childhood Adversity has
LCifelong: Consequences.

Significant-adversity in'.childnoodiis
strongly associated with
unhealthy lifestyles and

poor health decades|ater.



ACEs Impact Multiple Outcomes
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Developing a Model of
Human Health and Disease

What are the
mechanisms
underlying these
well-established

How do you
begin to define
or measure the

ecology?

associations?

Early childhood eeol
strongly@ssociat ith
lifelong developmental outcomes




Defining Adversity or Stress

«6

A How do you define/measure adversity?

A Huge individual variabilitty
e Perception of adversity or stress (subjective)

e Reaction to adversity or stress (objective)

A National Scientific Council on the Developing
Child (Dr. JackShonkoff and colleagues)

o Positive Stress
8 Tolerable Stress Based on the REACTION

(objective physiologic responses)
e Toxie Stress



Defining Adversity or Stress

/A Positive Stress

0 Brief, infrequent, mild to moderate intensity

«6

d Most normative childhood stress
A Inability of the 15 month old to express their desires
A The 2 year old who stumbles while running
A Beginning school or daycare
A The big project in middle school

e Soclal-emotional buffess allow a return to baseline

(responding to nonverbal clues, consolation, reassurance, assistance in planning)

6 Builds motivationm and resiliancy
0 Positive Stress is NONMthe ABSERMEEOf stress



Defining Adversity or Stress

A Toxie Stress

d Long lasting, frequent, or strong intensity

d More extreme precipitants of childhood stress (ACEs)
A Physical, sexual, emotional abuse
A Physical, emotional neglect
A Household dysfunction

e Insufficiznitsecihl-emotional bufieiring:

(Deficient levels of emotion coaching, reprocessing, reassurance and support)

d Potentially permanent changes and longterm effects

A Epigeneties (there are life long / intergenerational changes
In how the genetic program is turned ONlor OFF

A Brain architeetin® (the mediators of stress impact upon the
mechanisms of brain development / connectivily)



Critical €oncept #2
Epigenetics:

AWhich genes are turned on/off, when, andwhere

A Ecology(environment/experience) influences how
the genetic blueprintis read ‘and utilized

AEcological effects at:the molecular:level
A Stressinduced changes in gene expression

0 may load the gun, but the pulls
the --t«ri gger o

o-Epi-genet 1cs: - «NOT  your



Developing a Model of
Human Health and Disease

Biology
Physiologic Adaptations
and Disruptions

Through epigenetic mechanisms,
the early childhood eeeloegy becomes
biologicallly embedded, influencing how/which genes are used



Critical €oncept #3
Developmental Neuroscience:

ABrain Architecture is experience dependent

(Individual connections 6. N-S/y. 'n-a-p aid somplex Circuits of
c.O0nnections-\or  -npathways.o,are, both d

AEcology (environment/experience) influences how
pPrain architecture Is formed and remodeled (plasticity)

ADiminishing cellular plasticity: limits remediation
AEarly childhood adversity -> Vicious cycle of stress

APotentially permanent alterations in brain
architecture and functioning



Two Typessod iPPasticity Eé!
A Synaptic Plasticiity &

I Variation in the STRENGYHIof individual connections
fofrom a whisper to a shou
I Lifelong (how old dogs learn new tricks)

A Cellular Plastiiilty &

I Variations in the NUMBER(corCOUNT) of connections
ifo from one person shoutin

i Declines dramatically with age (waning by age S



Differential Brain Maturation

- The Braked PFC (with some hippocampal help)
Frontal lobes:

Abstract thought, reasoning, judgment, planning,
impulse and affect regulation, consequences

Parietal Lobe:

Integration of sensory
data and movement

Temporal lobe (outside):

Processing sound
and language

Occipital Lobe:

Visual processing

+ The Gas Pedal +
Amygdala

Limbic System (inside): ' e
Emotions and impulsivﬂy\/v/

Brain Stem & Cranial Nerves:

Vital functions
Swallowing

Cerebellum:

Smooth movements
Coordination




Out of Balance? @@‘g}

Prefrontal Cartiex

ColdCognition
Judgmental
Reflective
Calculating

Think about it

Biological maturity by24

Amygdala

Hot Cognition
Emotional
Reactive
Impulsive
Just do it

Biological maturity by18

Adapted from Ken Winters, Ph.D.



Impact of Early Stress

p CHILDHOOD STRES$ 1

Hyperesponsive Chronic 0O
stress response; fl i th 0
3 calm/coping norepinephrine

‘ Changes In Brain J
Architecture




Developing a Model of
Human Health and Disease

Biology
Physiologic Adaptations
and Disruptions

Declining plasticity in the developing brain results in potentially permanent
alterations in brain functioning and development



Eco-Bio-Developmenial

Model of Human Health and Disease

Biology
Physiologic Adaptations
and Disruptions
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Science of
Pediatrics

Ecology
Becomes biology,
And together they drive development across the lifespan



Critical €oncept #4

The Science of
Early Brain-and

Child Development

OneScienced Many Implications

The critical challenge now is to transhiie

game-changing advances in developmental sclence
into effective policies and practiees for families w/ children

to improve education, health and liiellong productivity




Advantages of an EBD Framework @

A Though grounded indevelopmental sclence, the
simplicitty of the EBD framework may promote
understanding as well as support for transiaiiiom  (carly
investments are the right thing to do biologically)

A Psychosocial stressors and other salient features of the

ecology are every bit asbiologieal as nutrition or lead (no
distinction between mental and physical health, just healthy vs.

unhealthy development)

A Emphasizes the dimension ofiime 6 to reflect the on-
going, cumulative nature of benefits and threats to
health and wellness



Developmentresults from an on
going, reiterative, and cumulative
dance betweennurture and nature

Experi ence

Protective and Personal
(versus Insecure and Impersonal)

/ \

Brain Development - Epigenetic Changes

Alterations in Brain Alterations in the Way the
Structure and Function Genetic Program is Read

\

Behavior

Adaptive or Healthy Coping Skills
(vs. Maladaptive or Unhealthy Coping Skills)




Advantages of an EBD Framework @

A Underscores the need to improve the early
childhood eeology in order to:

0 Mitigate the biologieal underpinnings for
educational, health and economic dispariiies

0 Improve developmental/ life -course trajectories

A Changing the early childhood ecology will require a
PUBBIC HEALTHHpproacH .Handicpljaboration!lh ¢é ¢

A Highlights the pivotal role of toxie sthess
ONot [stepontheqasd or enri chm

0 B u tialeoofftiebmied by treati ng
Immunizing against toxic stress



Reinventing the Wheel -

All over again?

/1\

Needs

Self-Actualization

Models

Maslow® Hierarchy of Needs
(Theoretical - 1943)

Need to know, explore
and understand

Unmet needs are potential sources of STIRESSH




Linking Childhood Exgpreri@neesand

Childhood Adversity

Adult Outcomes

y
‘.‘

Poor Adult Outcomes

T

Toxic Siress

Epigenetic Modifications

Disruptions in Brain Architecture

Behavioral Allostasis




TheBIGQuesti ons

BESS the missing link between ACE
nd poor adult outcomes, it raises the
|G questions:

A Are there ways to:
O treat,
d mitigate, and/or
o Immunize against the effects of toxic stress?

A If so, is there a mismatch between:
owhatwe KNOWé and ¢&é
0 what we actually DO? (If there is time!)



