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– תחנ אלב תוחתפתה
 לע התעפשהו המוארט
םידליב חומה תוחתפתה

MD ,רגרב יתיא 'פורפ

The architecture of the brain depends on 
the mutual influences of the following
• Genetics
• Environment
• Experience

The Biology of Health

Source: National Scientific Council on the Developing Child, Working Paper 5, The Timing and Quality of Early Experiences Combine to 
Shape Brain Architecture. Center on the Developing Child at Harvard University.

Everything we do, feel and say from infancy 
to the end of life reflect the functioning of 
our brain.

Eco-Bio-Developmental
Model of Human Health and Disease

• Multidisciplinary science of development - model for 
understanding the evolution of human health and disease

• Epidemiology, developmental psychology and neurology, 
focusing on early childhood interventions have 
demonstrated significant associations between the 
ecology of childhood and a wide range of developmental 
life-long outcomes 

• Advances in developmental neuroscience and epigenetics, 
have made parallel progress in beginning to elucidate the 
biological mechanisms underlying these important 
associations (Shonkoff & Garner, Pediatrics 2012)
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From Bright Futures Guidelines for Health Supervision of Infants, Children and Adolescents, 4th ed.: Modified with permission from 
Garner A, Forkey H, Stirling J, Nalven L, Schilling S; American Academy of Pediatrics, Dave Thomas Foundation for Adoption. Helping 
Foster and Adoptive Families Cope With Trauma. Elk Grove Village, IL: American Academy of Pediatrics; 2015. 
https://www.aap.org/traumaguide. Accessed July 19, 2018. 

Development  is a Dance Between 
Nature and Nurture

Seeing the Environment Through 
This Framework

• Promotes understanding of the 
environment and brain development

• Shows why early support is important
• Highlights psychosocial protective 

factors and stressors as every bit as 
biological as nutrition

• Emphasizes the dimension of time

The Neuron
• The neuron is the basic building 

block of the nervous system

– They are often grouped in bundles called 
nerves.
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Why Early Experiences Matter

Newborn Brain
Average Weight

333 grams

2 Year Old’s Brain
Average Weight

999 grams

The Foundations of Health
• Stable and responsive environment and 

relationships
• Safe and supportive physical, chemical and 

built environments
• Appropriate nutrition
• Safe places to learn
• Places free of toxins
• Places that support families

Source: Center on the Developing Child at Harvard University

When children suffer brain 
damage, cognitive processes are 

usually impaired; these 
processes often improve 

gradually showing the brain’s 
plasticity

The brain’s organization is somewhat 
flexible and if damaged the brain can 

make some new connections
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Experience Can Change the 
Actual Structure of the 

Brain
• Brain development is “activity-

dependent”
• Every experience excites some neural 

circuits and leaves others alone
• Neural circuits used over and over 

strengthen, those that are not used are 
dropped resulting in “pruning”

EPIGENETICS
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Traumatic Brain
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The Adverse Childhood 
Experiences (ACE) Study

• “Probably the most 
important public health 
study you never heard 
of”

• ACEs sometimes 
referred to as toxic 
stress or childhood 
trauma 

Science is Clear
• Toxic stress caused by 

ACEs can profoundly 
alter the otherwise 
healthy development 
of a child

• “Children’s exposure 
to ACEs is the greatest 
unaddressed public 
health threat of our 
time.” Dr. Robert Block, former 
president, American Academy of 
Pediatrics
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Brain Architecture

• Built in a cumulative,                                               
bottom-up manner

• Solid foundation                                                      
required for future skills

• Interaction between                                       
genes and experience                                               
shapes the architecture                                          
of the developing brain

Research has Shown that 
Successful Scaffolding Results 

in Healthy Brains
• Faster rates of language learning 
• Increased task persistence
• Increased self-control
• More appropriate requests for help
• Increased self-monitoring during tasks
• Increased ability to learn
• Moderates risk factors

• Healthy development can be derailed by excessive or 
prolonged activation of stress response systems in the 
body and the brain

• A poorly controlled response to stress can be damaging 
to health and well-being if activated too often or for too 
long

• Sustained activation of the stress response system can 
lead to impairments in learning, memory, and the ability 
to regulate

• certain stress responses
• The relationships children have with their caregivers play 

critical roles in regulating stress hormone production 
during the early years of life18
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Toxic Stress Early in 
Development 

• Affects functioning of 3 
highly integrated 
systems: 
– the immune system 
– the neuroendocrine

system 
– the central nervous 

system                                                  
(Danese & McEwen, 2012)
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Children and Stress
• Biologically 

predisposed to more 
physiologic stress 

• Brain structures that 
modulate this stress   
mature later

• Young children need 
safe, stable, and 
nurturing relationships
to assist them in 
regulating their stress

23

Toxic Stress
• Strong and prolonged activation of the body’s stress management 

systems in the absence of the buffering protection of adult support 

• Disrupts brain architecture and leads to stress management systems 
that respond at relatively lower thresholds, thereby increasing the risk of 
stress-related physical and mental illness

• Precipitants include extreme poverty, physical or emotional abuse, chronic 
and serious neglect, enduring maternal depression, family violence
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Child Maltreatment
• Childhood trauma is defined 

as - exposure to actual or 
threatened death, serious 
injury, or sexual violence 
(DSM-5, 2013)

• Includes:
– experiences of direct trauma 

exposure
– witnessing trauma 
– learning about trauma that 

happened to a close friend or 
relative

25

Shaping the Capacity of the Brain
• The interactive 

influences of genes and 
experiences shape the 
architecture of the 
developing brain

• Brains are built from 
the bottom up

27
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“The 4th Vital Sign”

1) Respiration    2) Heart Rate    3) Blood pressure
4) Relationships

To heal from toxic stress, children need 
recognition and understanding from their 
caregivers 

What We Know About Disability and 
Maltreatment (CDC)

• Parents can more easily become stressed with the 
demands placed on them by parenting a child with a 
disability

• Kids with behavior problems, like ADHD or CD, may be 
more likely to experience physical abuse because parents 
can become frustrated by the child’s difficult behavior and 
respond harshly

• Kids who are less able to do things independently rely 
more on adults for their care. These children may be more 
likely to be sexually abused or neglected by adults

• Abusers may take advantage of kids who have problems 
speaking, hearing or who don’t understand social 
situations very well. These children may be more likely to 
experience sexual abuse30
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“Social-emotional buffering is the 
primary factor distinguishing tolerable 

from toxic level of stress.”

Andrew Garner, MD, PhD, FAAP
Chair, AAP EBCD Leadership Work Group (2012-2014)
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Development is a Dance Between 
Nature and Nurture

• What you can do:
– Apply an eco-bio-developmental framework
– Recognize adverse psychosocial factors
– Collaborate with families and social service 

providers
– Conduct developmental and behavioral 

monitoring and screening

Brain Plasticity Declines with 
Age

• Brain’s ability to rewire itself in response to 
changes in the environment is waning by 
kindergarten

• Remediation, while possible, is much more 
difficult

36
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Getting It Right the First 
Time

• Creating the right conditions in early 
childhood is more effective and far less 
costly than addressing a multitude of 
problems later on  

Investing In Children 
James Heckman, a 
Nobel-prize winning 
economist, found that 
every dollar invested in 
Head Start yields approx
$10 as the program's 
alumni enter the work 
force and start 
contributing to society 

Promoting EBCD

The First 1000 Days: Examples for Promoting EBCD Consistent with Bright Futures Guidelines 

for Health Supervision of Infants, Children and Adolescents, 4th ed. https://www.aap.org/en-
us/advocacy-and-policy/aap-health-initiatives/EBCD/Documents/EBCD_Well_Child_Grid.pdf , 

Accessed August 28, 2018

http://www.nhsa.org/files/static_page_files/0610CCDD-1D09-3519-ADAF419AF96C38E0/Head_Start_Return_On_Investment_Brief_LAS-yv.pdf
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ACEs Often Last a Lifetime . . .  
But They Don’t Have To 

• Healing can 
occur

• Cycle can be 
broken

• Safe, stable, 
nurturing 
relationships heal 
parent and child


