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Experiences Build Brain Architecture



Serve and Return Interaction Shapes Brain Circuitry
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A Quick Poll in

On a scale from 1-5, how familiar are you with the 
science of early childhood development?
(1 = not at all familiar, 5 = very familiar)



Experiences Build Brain Architecture



Brain Plasticity is Greatest in the Early Years



Source: Heckman (2007)
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Pair and Share

How would you explain how early experiences shape 
brain development in your own words?



Serve and Return Interaction Shapes Brain Circuitry



Pair and Share

Think of a child in your life. What is one example of a 
Serve and Return interaction you’ve had or witnessed 
with that child? How might this interaction have been 

beneficial to the child?



Toxic Stress Can Derail Healthy 
Development



Toxic
Prolonged activation of stress response systems 

in the absence of protective relationships.

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

Positive
Brief increases in heart rate, 

mild elevations in stress hormone levels.

The Biology of Adversity: 
Three Levels of Stress
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Pair and Share 

What are the common sources of stress in the 
community you serve? How do those stressors 

affect young children and their families?



Children
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Development 
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Adults
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of Stress
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Build 
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3 Science-Informed Design Principles Can Improve the 
Impacts of Policies and Services on Children & Families



Support Responsive Relationships

• Early experience builds brain 
architecture and lifelong health

• Serve & Return interaction is key
• Provides a double benefit—promoting 
development and buffering stress



Strengthen Core Life Skills

• The essential skills we all need to 
manage life, work and relationships 
successfully

• Include executive functioning and 
self-regulation

• Develop over time with coaching and 
practice



Reduce Sources of Stress

• Not all stress is bad but unrelenting, 
severe stress can be toxic

• Reducing toxic stress protects 
children directly by decreasing 
activation of the stress response 
system

• And indirectly because the adults 
they depend on are better able to 
support them



Urgent Need to “Move Upstream” and Confront Structural Inequities 
That Impose Disproportionate Burdens on Families of Color

ECONOMIC BARRIERS

IMMIGRATION POLICIESENVIRONMENTAL TOXINS

INCARCERATIONRESIDENTIAL SEGREGATION



Discussion in Small Groups

1) What are policies, systems and 
practices doing to address each 
principle?

2) What could be done to address 
them better?

3) What barriers prevent addressing 
them more effectively?
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ADVERSE CHILDHOOD EXPERIENCES 
TRAUMA, RESILIENCE, AND THE DEVELOPING BRAIN
June 28, 2022
National Conference of State Legislatures

Greta Massetti, PhD
Division of Violence Prevention



Adverse Childhood Experiences
Expanded view of ACES, not included in the 
traditional measure
 Experiencing discrimination

 Experiencing bullying or peer violence

 Experiencing teen dating violence

 Housing insecurity or homelessness

 Food insecurity

 Living in extreme poverty

 Witnessing violence in your community
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Adverse Childhood 
Experiences

Adverse Community 
Environments

PAIR OF ACEs



Source: CDC



Source: CDC
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Early Adversity has Lasting Impacts Across the Lifespan







Stress or Toxic Stress?
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What explains the links 
between adverse 
experiences and outcomes?

Frameworks and mechanisms



Cumulative Risk Model of Adversity

Precipitating factors
New adverse 
experiences in life 
accumulate risk

Predisposing factors
Present at birth or 
very early childhood

Protective factors
Protect from harm by 
preventing adversity 
or its impacts

Perpetuating factors
Some experiences continue 
to contribute to accumulated 
risk



Cumulative Risk Model of Adversity

Precipitating factors

Predisposing factors

Protective factors

Perpetuating factors

• Children often exposed to multiple forms of adversity; many 
ACEs co-occur

• At core of framework: focus on the amount of exposure to 
adversity, not the kind of exposure a child experienced

• Evidence is robust
o Dose-response relationship between exposures and 

outcomes
o Multiple forms of adversity appear to have common 

“endpoints”

Core concepts



Cumulative Risk Model of Adversity

Precipitating factors

Predisposing factors

Protective factors

Perpetuating factors

• What is the mechanism that forges this link?
o Evidence suggests multiple mechanisms – could vary by 

exposure or by group or by outcome
o Stress is one mechanism through which adversity 

impacts neural development; not the only mechanism 
• Also involved:

o Learning processes
o Neural plasticity
o Sensitive periods in development, including adolescence

Gaps



Source: CDC



Dimensions of Childhood Adversity and Mechanisms of 
Impact



Disrupted emotion 
regulation

 Challenges in processing and 
regulating emotions

 Suppressed or intensified emotional 
expression

 Increased risk for mood disorders and 
other social and emotional 
impairments

Source: Developmental differences in children who have experienced adversity: Difficulty with executive functioning

https://aifs.gov.au/cfca/sites/default/files/publication-documents/cfca_developmental_differences_executive-functioning_practice-guide.pdf


Impaired executive 
function

 Challenges in planning, organizing, 
executing, monitoring behavior and 
responses

 Increased risk for learning and 
behavior disorders

Source: Developmental differences in children who have experienced adversity: Difficulty with executive functioning

https://aifs.gov.au/cfca/sites/default/files/publication-documents/cfca_developmental_differences_executive-functioning_practice-guide.pdf


Diminished social rewards

 Impaired response to rewarding events 
or activities

 Increased risk for mood and addiction 
problems

Source: Developmental differences in children who have experienced adversity: Difficulty with executive functioning

https://aifs.gov.au/cfca/sites/default/files/publication-documents/cfca_developmental_differences_executive-functioning_practice-guide.pdf


Enhanced threat bias

 Impaired reaction to everyday events 
and stimuli

 Automatic threat bias
 Increased risk for anxiety and related 

problems

Source: Developmental differences in children who have experienced adversity: Difficulty with executive functioning

https://aifs.gov.au/cfca/sites/default/files/publication-documents/cfca_developmental_differences_executive-functioning_practice-guide.pdf
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Thank you!
gmassetti@cdc.gov

The findings and conclusions in this presentation are those 
of the author and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention

mailto:gmassetti@cdc.gov
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Extra Slides



Impacts of COVID-19 pandemic on children, 
families, and communities





COVID-19 Impacts on Child and Family Well-being, Mental 
Health, and Education

 Pandemic impacts on health, economic stability, social fabric in 
US

 Disruptions in access to services
 Challenges in real-time data and monitoring

- Data availability
- Research ethics and protections for vulnerable populations



Trends in learning modalities in K-12 schools, December 
2020 – May 2022

Source: JHU APL laboratories HMM modeling. Dates omitted include December 21, 2020 - January 3, 2021 (winter break), June 28, 2021 -
August 1, 2021 (summer break), and December 20, 2021 - January 2, 2022 (winter break)

Percent of U.S. K-12 school districts by school learning modality (remote; hybrid; in-person) 



Implications and mental health of children and families

 CDC study of parents of children aged 5–12 years: parents of 
children in virtual instruction reported more problems with child 
mental health and parent emotional distress

 CDC ABES survey of mental health during the pandemic
+ More than 1 in 3 high school students experienced poor mental health
+ Nearly half of students felt persistently sad or hopeless
+ Female and LGBQ students experienced disproportionate levels of poor 

mental health and suicide-related behaviors
- 12% of female students, >25% of LGB students, and 17% of other or 

questioning students attempted suicide during the past year compared to 
5% of male peers and 5% of heterosexual peers

https://www.cdc.gov/mmwr/volumes/70/wr/mm7011a1.htm
https://www.cdc.gov/healthyyouth/data/abes.htm


Connectedness can be an important factor in supporting 
youth mental health

Source: Mental Health, Suicidality, and Connectedness Among High School Students During the COVID-19 Pandemic — Adolescent Behaviors and Experiences 
Survey, United States, January–June 2021 | MMWR (cdc.gov)

https://www.cdc.gov/mmwr/volumes/71/su/su7103a3.htm?s_cid=su7103a3_w


Trends in U,S, emergency department (ED) visits for mental 
health, overdose, and violence, Dec. 2018-Oct. 2020

 ED visit volume decreased in 
March 2020, then increased

 Rates of ED visits were 
significantly higher in 2020 
compared to 2019 for mental 
health, overdose, but not 
intimate partner violence or 
suspected child abuse and 
neglect

Source: Trends in US Emergency Department Visits for Mental Health, Overdose, and Violence Outcomes Before and During the COVID-19 Pandemic | JAMA Psychiatry

https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2775991


Studies indicate intimate partner violence increased during 
the COVID-19 pandemic

 Systematic review and meta-analysis 
identified 18 studies with 
methodological rigor

 Effects were stronger when only U.S. 
studies were considered

Source: https://www.sciencedirect.com/science/article/abs/pii/S004723522100026X

https://www.sciencedirect.com/science/article/abs/pii/S004723522100026X
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From 2019 to 2020, the 
firearm homicide rate 
increased about 35%, 
while the firearm suicide 
rate remained high.

Firearm Homicides 
Rose Sharply, and 
Firearm Suicides 
Remained High

Source: Vital Signs: Changes in Firearm Homicide and Suicide Rates — United States, 2019–2020 | MMWR 
(cdc.gov)

https://www.cdc.gov/mmwr/volumes/71/wr/mm7119e1.htm?s_cid=mm7119e1_w
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The firearm homicide rate 
increased most for Black 
people, and the suicide 
rate increased most for 
American Indian/Alaska 
Native people.

Firearm Homicides 
and Suicides 
Increased for Some 
Racial/Ethnic Groups

Source: Vital Signs: Changes in Firearm Homicide and Suicide Rates — United States, 2019–2020 | MMWR 
(cdc.gov)

https://www.cdc.gov/mmwr/volumes/71/wr/mm7119e1.htm?s_cid=mm7119e1_w
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In 2020, counties with the 
highest poverty level had 
firearm homicide rates 
4.5 times as high and 
firearm suicide rates 1.3 
times as high as counties 
with the lowest poverty 
level.

Conditions of 
Poverty Are 
Associated with 
Firearm Deaths

Source: Vital Signs: Changes in Firearm Homicide and Suicide Rates — United States, 2019–2020 | MMWR 
(cdc.gov)

https://www.cdc.gov/mmwr/volumes/71/wr/mm7119e1.htm?s_cid=mm7119e1_w
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Strategies are needed to 
address physical, social, 
economic, and structural 
conditions known to 
increase firearm homicide 
and suicide risks. 

Comprehensive 
Actions with 
Approaches that 
Work

Source: Vital Signs: Changes in Firearm Homicide and Suicide Rates — United States, 2019–2020 | MMWR 
(cdc.gov)

https://www.cdc.gov/mmwr/volumes/71/wr/mm7119e1.htm?s_cid=mm7119e1_w


COVID-19-related orphanhood studies and reports

Source: https://www.cdc.gov/coronavirus/2019-ncov/downloads/community/orphanhood-report.pdf

https://www.cdc.gov/coronavirus/2019-ncov/downloads/community/orphanhood-report.pdf


Source :covid19orphans-widget (imperialcollegelondon.github.io)

More than 250,000 children have experienced 
caregiver loss in the US

https://imperialcollegelondon.github.io/orphanhood_calculator/#/country/United%20States%20of%20America


Source: https://imperialcollegelondon.github.io/orphanhood_USA/

Substantial disparities in caregiver loss

https://imperialcollegelondon.github.io/orphanhood_USA/
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