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“Adverse childhood experiences are the single 
greatest unaddressed public health threat facing 

our Nation today.”
Robert Block, MD, FAAP

Past President, AAP



Agenda:

•Brief glimpse at brain development and 
the impact of stress

•Review the science of Adverse Childhood 
Experiences (ACEs) 

•What should medical practices do?

•Think about how educators and 
pediatricians might work together 
differently.



Quotes from this morning:

• “This afternoon is about your physiology, your 
brain state, self-regulation…’ Dr. Lori

• “Don’t count ACEs. Watch their reactions. How 
do you feel?...be witness to their state.” – Dr. 
Porges

• “People who have capacity to feel safe and 
trust others, that is the definition of success.” –
Dr Porges



Review of Brain Development
• At birth, most neurons the brain will have are 

present, approx. 100 billion neurons
• Neuron connections stimulated by experience
• Tremendous overproduction in neuronal 

connections in first years of life (700/second)
•approx. 1000 trillion connections by age 3 yrs.

• Selective reduction of neurons and connections 
among neurons – PRUNING

• Pathways that are nurtured are strengthened and 
sustained

Presenter
Presentation Notes
This will be quick and high level 



Synapse density over time

Source: Corel, JL. The postnatal development of the human cerebral cortex. Cambridge, MA: Harvard University Press; 1975.
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Presentation Notes
In the first few years of life, 700 new neural connections are formed every second. After this period of rapid proliferation, connections are reduced through a process called pruning, so that brain circuits become more efficient.





Sequential Development of Functions



Core Concepts of Brain Development

•Occurs from the womb through adulthood

•First basic circuits are built, and then 
complex

•Critical periods of brain development 
require stimulation.

•The brain flexible early in life, but as it 
develops and refines its circuitry, it looses 
much of its flexibility.



• The interaction between genetics, the environment, 
and experience shapes brain architecture.
– Genetics provides the plan
– Environment enables expression of the potential of 

the genetic plan
– Experience is the interaction of the child with the 

environment

• The brain is designed to be responsive to our 
experiences; experiences literally influence the 
formation of its circuitry.

Core Concepts of Brain Development

Presenter
Presentation Notes
Beginning prenatally the environment enables the full potential of the genetic plan to be expressed.  Nutruents, absence of toxins, maternal habits of health – all influence brain potential.
Conversely, a lacking environment can cause neurons to acquire abnormal properties and aberrant connections.

Effects of a threatening environment can cause neural circuits to change in ways that prevent them from function well, or at all, even if a subsequent healthy environment is achieved.
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Now, I want to talk about the human stress response.

Learning how to cope with adversity is an important part of healthy child development. When we are threatened, our bodies prepare us to respond through the activation of the stress response system….

Imagine you are in a forest and you come across a Bear….

Immediately stress hormones, such as adrenalin and cortisol surge - Your heart rate shoots up, your blood pressure raises, eyes dilate, lungs open wide.  All preparing us to fight the bear, or to away from the bear.

Such an intense surge response is designed to last only a matter of 20-30 seconds … if we win, we settle down fairly quickly.  Or we are eaten.

Fight or Flight

Sometimes called the HPA, for Hypothalamic, Pituitary, Adrenal Axis.

Smaller experiences trigger  less aggressive responses




Stress Response: The HPA Axis

• Stress activates
• Release of 
epinephrine and
cortisol.

• Stimulates 
multiple areas of 
body and 
immune system.



Brief increases in heart rate

Mild elevations of stress  hormones

Examples:
•Dropping off at Day Camp

•Losing a soccer game

•Overcoming fear of swimming

Possible consequences:  
Development of a sense of  mastery 
that is critical for  healthy development

Positive Stress Response
1
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Growth promoting essential element of normal development
It is motivating
It helps us to develop a sense of mastery and self confidence




• More prolonged activation of the stress 
response system

• Examples:

• A summer away from home
• Death of a loved one
• Persistent discrimination
• Frightening accident

• Possible consequences:
• Range from positive to harmful  
depending on relationships, the  
environment, prior experiences,  
and innate factors

Tolerable Stress Response2

Presenter
Presentation Notes
Exposure to more significant adversity or stress IN THE PRESENCE OF A SUPPORTIV E ADULT.

When experienced in the context of a buffering protective and supportive environment, the risk that circumstances will produce excessive activation of the stress response system leading to long-term consequence for health and learning is greatly reduced.

Consider Refugee Situation as an extreme example of a possible tolerable stress response – Precisely because of the caring adults buffering the impact.

Anyone see the movie Room?



Toxic Stress Response
Prolonged activation of stress  
response systems

Examples:
•Physical or emotional abuse
•Chronic neglect
•Exposure to violence
•Extreme poverty

Possible consequences:  
Lifelong impacts on brain  
architecture and other parts of  
the body’s stress response  
system that increase the risk of  
stress-related physical and  
mental illness later in life

3

Presenter
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The excessive or prolonged activation of the stress response systems in the absence of the buffering protection afforded by stable, responsive relationships.

This is when the bear comes home every night.

The brain architecture is effected; changing how the child will think, attend, decide, react to stress, interpret new experiences
The circulatory system is effected – heart disease and high blood pressure
The immunologic system is effected – asthma, sensitive to infections



Toxic Stress: definition
The excessive or prolonged 
activation of the physiologic 
stress response systems in the 
absence of the buffering 
protection afforded by stable, 
responsive relationships.



Bottom Line for Brain Development
When children experience 
stable nurturing relationships, 
they foster the development of 
healthy circuitry.

When children experience 
unstable, traumatic, abusive 
or neglectful relationships, 
they disrupt the circuitry of the 
brain’s architecture as its 
being built.

Presenter
Presentation Notes
Relationships play the critical role in regulating the stress response.

Nurturing secure relationships help to modulate the stress response.



American Journal of Preventive 
Medicine 1998;14:245-258
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Dr Vincent Felitti was practicing medicine in Southern California in the early 90s.  He noticed an association in his obese patients who were unable to sustain weight loss, that many had traumatic experiences in childhood; specifically histories of abuse.  He wondered if there was a relationship, and with the CDC and Dr Bob Anda, began a study which enrolled patients in the mid-90s.

About 17000 Adults participated
Roughly 50:50 Male:Female
70% White
75% College Experience
Most (65%) were over age 50

They found that certain early life experiences are major risk factors for the leading causes of illness and death as well as poor quality of life in the United States.

The experiences they were interested in were …



Categories of ACEs from Felitti and Anda



ACE Study’s Percent with ACEs

ACE Score Total %

0 36.1
1 26.0
2 15.9
3 9.5

4 or more 12.5

Presenter
Presentation Notes
This is what they found:�Roughly one third had zero ACEs.
One quarter had experienced one ACE.
2/3rds have at least one ACE.
And  1 in 8 had experienced 4 or more ACEs
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Presentation Notes
The number of categories of ACEs was then compared to measures of adult risk behavior, health status and disease.

They found strong correlations between ACEs and poor health outcomes among participants.

Moreover, they saw strong dose-response relationships between the number of ACEs and the risk of disease.



ACEs and Odds Ratio:  Depression
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Presentation Notes
Individuals with 4 or more ACEs were 4.6 times as likely to have been depressed in the last year.

0 ACE:       14.2%    experienced depression
4 or More:  50.7 %   experienced depression




ACEs and O.R.:  Ever Attempted Suicide
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Presentation Notes
Individuals with 4 or more ACEs were more than 12 times as likely to have ever attempted suicide.

0 ACE:         1.2%    attempted
4 or More:  18.3%    attempted



ACEs and  OR:  Smoking

Presenter
Presentation Notes
Individuals with 4 or more ACEs were over twice as likely to be current smokers

0 ACE:        6.8%     smoke
4 or More: 16.5%     smoke



ACEs and OR:  Alcoholic

Presenter
Presentation Notes
Individuals with 4 or more ACEs were 7.4 times more likely to self-describe as alcoholic

0 ACE:         2.9%    alcoholic
4 or More:  16.1%    alcoholic





ACEs & OR:   IV Drug Use

Presenter
Presentation Notes
Individuals with 4 or more ACEs were 10.2 times more likely to ever have injected drugs

0 ACE:         0.3%    IV Drug Use
4 or More:    3.4%    IV Drug Use

Males with 6 or more ACEs were 46 times more likely to ever have injected drugs.




ACEs & Odds Ratio:   Promiscuity
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Individuals with 4 or more ACEs were 3.2 times more likely to have had 50 or more sexual partners



Additional Findings for those with ≥ 4 
ACEs

•2.2 times as likely to have Ischemic Heart 
Disease

•1.9 times as likely to have any cancer 
diagnosis

•2.4 times as likely to have had a stroke

•3.9 times as likely to have chronic lung 
disease

•1.6 times as likely to have diabetes

Presenter
Presentation Notes
The risk of multiple medical conditions were significantly increased due to childhood experience with adversity.



ACEs Impact on Mortality

≥ 6 ACEs die nearly 20 years 
earlier than those with no ACEs

(Am J Prev Med 2009;37(5):389-396)



ACEs and Adolescent Pregnancy
(Pediatrics Vol 113 No. 2 Feb 2004)
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Hillis et al found that, in a retrospective study of >6000 women with a mean age of 56 years, ACE exposure was related to risk of adolescent pregnancy.  

Moreover, the negative psychosocial sequelae and fetal deaths commonly attributed to adolescent pregnancy seemed to result from underlying ACEs rather than adolescent pregnancy per se.







Child Abuse & Neglect 35 (2011) 408-13
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There have been multiple additional studies building on Felitti and Anda’s findings.

Nadine Burke is a prominent pediatrician, and director of the Center for Youth Wellness in San Francisco.

Their study in an urban pediatric population found that, for those children with an ACE score of 4 or more, they were 17 times more likely to have learning or behavior problems than those with an ACE of zero.  

Just a single ACE exposure increased the risk 7-fold.



Expanding the Concept of Adversity

Presenter
Presentation Notes
Philadelphia ACEs Survey:  higher levels of adversity in minority and lower-income populations
		concept of adversity needs to be expanded for other populations





The theory of ACEs Lifelong Impact



Resilience
• The single most common factor for children who 

develop resilience is at least one stable and 
committed relationship with a supportive parent, 
caregiver, or other adult.

• Predisposing factors for positive outcomes:
– facilitating supportive adult-child relationships
– building a sense of self-efficacy and perceived control
– opportunities to strengthen adaptive skills and self-

regulatory capacities
– mobilizing sources of faith, hope, and cultural 

traditions



Prevalence of negative school performance and attitude outcomes by number of ACEs among 
children ages 6 to 17 (2011–2012 NSCH).

Angelica Robles et al. Pediatrics 2019;144:e20182945

©2019 by American Academy of Pediatrics
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Prevalence of negative school performance and attitude outcomes by number of ACEs among children ages 6 to 17 (2011–2012 NSCH).



Prevalence of negative school performance and attitude outcomes by number of PFs among 
children ages 6 to 17.

Angelica Robles et al. Pediatrics 2019;144:e20182945

©2019 by American Academy of Pediatrics
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Prevalence of negative school performance and attitude outcomes by number of PFs among children ages 6 to 17.





Influencing Pediatric Practice:
PEDIATRICS Volume 129, Number 1, Jan 2012
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AAP Policy Recommendations
1. Psychosocial problems should no longer be 

viewed as categorically different from the causes 
and consequences of other biologically based 
health impairments.

2. The scientific knowledge of ACEs and toxic stress 
should be fully incorporated into all levels of 
pediatric training.

3. Pediatricians should adopt a more proactive 
leadership role in educating families, child care 
professionals, teachers about toxic stress.



AAP Policy Recommendations
4. Pediatricians should be advocates for the 

development and implementation of evidence-
based interventions that reduce sources of toxic 
stress and or mitigate their effects.

5. Pediatric Medical Homes should
– Strengthen anticipatory guidance re: development
– Actively screen for precipitants of toxic stress
– Participate in adaptations that expand their ability 

to support children at risk
– Identify or advocate for local resources that 

address risks for toxic stress.



How to begin the conversation

• “I have begun to ask all of the 
women/parents/caregivers/patients in my 
practice about their family life as it affects their 
health and safety, and that of their children.  
May I ask you a few questions?”

• “Violence is an issue that unfortunately effects 
everyone today and thus I have begun to ask all 
families/patients in my practice about exposure 
to violence.  May I ask you a few questions?”



Screening Children: Pediatric ACEs 
and Relevant Life  Experiences

•Developed by the Center for Youth Wellness
•Validated for use in clinical settings to assess ACEs 
experienced by  children and teens

•Multiple versions
• Youth (parent completed)
• Teen (parent completed)
• Teen (self-completed)

• Includes “enhanced ACEs”
•Available for download on CYW website or NPPC 
website







ScreeningParents

•Not a validated tool, but based on the original 
ACE questions, with  enhanced ACEs added 
in.

•Used as a tool to
1. Educate parents about ACEs and their effects
2. Create a culture change within practice
3. Identify families that may need more support

•Goal is never to force a disclosure, but to 
initiate a conversation







In light of this information:
• How should educators and physicians work 

together in supporting children?



Help me learn

• Mrs Mattis’ classroom.  An example for me of a 
regulated classroom.

• What is one thing about your work with children 
that you think would be helpful for pediatricians 
to know?

• How might this insight be communicated in your 
environment/community?



We don’t understand each other’s worlds.

• influenced to see schools in an adversarial light
– ‘demanding’ diagnoses and medications
– ‘refusing’ to adequately assist in evaluations
– Inconsistent communication with physicians.

• 7 year old girl with behavior problems and 
school failure.

• What is your perception of the medical system 
as it works with your students?



Partnerships have power.

• BabyTALK and CHIC

• Where have you seen educators and medical 
professionals collaborating to enhance the 
development of children?



Together we may be more impactful.

• What might we do together to strengthen 
support for youth?

• To enable them to thrive?

• To feel safe and trusting?

• To be Succesful?
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