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Neuron Development/Pruning 





Neurons That Fire Together 

Wire Together  
 

  

HEBB’S AXIOM 
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Brain Architecture 



Serve and Return 

 Shapes brain architecture 

 Like a game of tennis or volleyball 

 It is about  

    responsive  

    relationships and 

    building adult 

    capabilities. 

 



Serve and Return 

What do you 

think about 

that?  

It’s pretty! 

You think its 

pretty. Me too.   

I like red.  Do 

you? 

I like red 

and pink!! 
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Toxic Stress 
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Toxic Stress and  

Early Brain Development 

 The Adverse Childhood Experiences (ACE) Study 

 www.ACESTUDY.org 
 

 Involved ~17,000 patients at Kaiser 

Permanente Hospital 
 

 Results “reveal staggering proof of the health, 

social, and economic risks that result from 

childhood trauma.” 
 www.acestudy.org 



Adverse Childhood Experiences (ACE) Study:  

     surveyed >17,000 middle-class adults 

 

Dr. Vincent Felitti –  

Kaiser Permanente 

Dr. Robert Anda – Center for 

Disease Control and Prevention 
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ACE Questionnaire  

 Consists of 10 questions 

 Is not all encompassing 

 Categories 

 Abuse / Neglect 

 Recurrent Emotional (by parents) 

 Recurrent Physical (by parents) 

 Emotional / Physical neglect 

 Sexual (by anyone) 

 Household Dysfunction 

 Substance Abuse 

 Mental Illness 

 Mother treated violently 

 Imprisoned household member 

 One or no parents (separation or divorce) 
www.acestudy.org 



ACE Score Implications 

 As the ACE score increased, the chances of 
being a user of street drugs, tobacco or 
having problems with alcohol abuse 
increased in stepwise fashion. 

 Compared to persons with ACE score of 0, 
those with a score of 4 or more were: 

 2 times as likely to be smokers, 

 12 times more likely to have attempted suicide, 

 7 times more likely to be alcoholic, 

 10 times more likely to have injected street drugs. 

ACE Reporter, Vol 1, No 1, April 2003 



 ACE score of 4 or higher: 

7 times more likely to be alcoholic 

6 times more likely to have sex by age 15 

2 times more likely to be diagnosed with cancer 

4 times more likely to have emphysema 

 

ACE score of 6 or higher: 

30 times more likely to attempt suicide 

20 year shortening of life span 

ACE Score Implications (cont.) 
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ACEs in Tennessee 



Tennessee-Specific Data 



Geographic Distribution 
*Percentage of population that has 2 or more ACEs 

Source:  Tennessee Behavioral Risk Factor Surveillance System (BRFSS), 2012. 
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Number of Adverse Childhood Events 

Prevalence of Adverse Childhood 
Experiences in Tennessee, 2012 

ACEs in TN (2012) 

Source:  Tennessee Behavioral Risk Factor Surveillance System (BRFSS), 2012. 

52% had at least 1 ACE 

21% had 3 or more 

ACEs (that’s 1 in 5) 
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* = All significant p>=0.05 
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* = All significant p>=0.05 

 



Childhood Traumatic Stress 



Child Traumatic Stress 

 Occurs when children and adolescents are exposed to 
traumatic events or situations that overwhelm their ability to 
cope 

 When a child is experiencing child traumatic stress, these 
reactions interfere with his or her daily life and ability to 
function and interact with others. 

 May affect the way children view themselves, the world 
around them and their future. 

 Repeated exposure to traumatic events (sometimes called 
“complex trauma”) can affect the child’s brain and nervous 
system and increase the risk of: 
 Low academic performance 

 Engagement in high-risk behaviors 

 Difficulties in peer and family relationships 
 

 National Child Traumatic Stress Network (www.NCTSN.org) 

 

http://www.nctsn.org/


Other Possible Sources of Childhood 

Stress 

 Poverty 

 Discrimination 

 Separation from caregivers and family members 

 Frequent placements or moving around often 

 Problems at school 

 Immigration issues 



Remember… 

 Traumatized children may  

become traumatized adults. 

 

When childhood trauma is not resolved, 

individuals may continue to live in a state of fear 

and helplessness. 

 If a child does not receive successful intervention 

for trauma, they are more susceptible to long-

term effects. 



The Good News 



What Can We Do About Early Brain 

Neurotoxicity?  

 Home visiting 

 Parent coaching 

 Good childcare 

 High quality early 
education programs 

 Solid pediatric care 

 Income-related 
programs 

 Mental health 
services 
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Continuing the Conversation… 


