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ACE Study by Robert Anda M.D. & Vincent Felitti M.D. 

One of the largest investigations ever conducted  

 Assess associations between childhood maltreatment and later-life 
health and well-being  

 During the course of a comprehensive physical examination, more 
than 17,000 Kaiser members (1995-1997) volunteered to provide 
detailed information  

childhood experience of abuse, neglect and family dysfunction 

current health status and behaviors 

 http://www.cdc.gov/ace/index.htm 

 



Adverse Childhood Events 

 childhood abuse and neglect, including psychological, 
physical and sexual abuse 

 growing up with domestic violence against the mother 

 living with household members who were either 
substance abusers, mentally ill or suicidal, or else had 
been in prison 

 parental discord 

 crime 



Major Findings 

 Childhood maltreatment and household dysfunction contribute to the 
development – decades later – of the chronic diseases that are the most 
common causes of death and disability in the United States.  

 Very common 

 Strong predictors of health risks and disease from adolescence to 
adulthood 

 One of the leading, if not the leading, determinant of the health and social 
well-being of our nation 

 Almost two-thirds of the study participants reported at least one ACE 

 More than 20% reported three (3) or more ACEs  

 



A strong relationship was seen between the number of adverse 
experiences (including physical and sexual abuse in childhood) and  
self-reports of: 
 

• cigarette smoking 

• obesity 

• physical inactivity 

• alcoholism 

• drug abuse 

 

 depression 

 attempted suicide 

 sexual promiscuity 

 sexually transmitted 
diseases in later life 

   

 

 



Adverse Childhood Experiences and Child Health  
in Early Adolescence 

 
 OBJECTIVES: relationship between previous adverse childhood experiences and 

somatic concerns and health problems in early adolescence 

 DESIGN: Prospective analysis of the Longitudinal Studies of Child Abuse and 
Neglect interview and questionnaire data when target children were 4, 6, 8, 12, 
and 14 years old. 

 SETTING: Children reported or at risk for maltreatment in the South, East, 
Midwest, Northwest, and Southwest United States  

 PARTICIPANTS: 933 children who completed an interview at age 14 years 

 EXPOSURES: 8 categories of adversity (psychological, physical, sexual abuse, 
neglect, caregiver’s substance use/alcohol abuse, depressive symptoms, caregiver 
treated violently, and criminal behavior in the household) experienced during the 
first and second 6 years of life, the most recent 2 years, and overall adversity 

 

JAMA Pediatr. 2013;167(7):622-629 



Adverse Childhood Experiences and 
Child Health in Early Adolescence 

  MAIN OUTCOMES: Child health problems including poor health, illness 
requiring a doctor, somatic concerns, and any health problem at age 14 
years. 

 RESULTS: More than 90% of the youth had experienced an adverse 
childhood event by age 14 years. There was a graded relationship 
between adverse childhood exposures and any health problem, while 2 
and 3 or more adverse exposures were associated with somatic 
concerns. Recent adversity appeared to uniquely predict poor health, 
somatic concerns, and any health problem. 

 CONCLUSIONS: Childhood adversities, particularly recent adversities, 
already show an impact on health outcomes by early adolescence. 
Increased efforts to prevent and mitigate these experiences may 
improve the health outcome for adolescents and adults. 

 



Adult obesity and child maltreatment 

 

 Researchers from Sweden's Karolinska Institute found that children who 
experienced excessive hardships early in life were more prone to negative 
eating habits that contributed to being overweight or obese later in life. 

  A meta-analysis on 23 studies involving 112,000 people indicated that 
those experiencing childhood trauma were at a 34% increased risk of 
being obese compared to those who did not experience childhood 
abuse. 

 Those who experienced physical abuse had 28% increased risk, while 
emotional abuse or a combination of the two resulted in a higher risk of 
obesity  between 36 to  45%, respectively.   

 

 Sept. 2014 Kathleen Lees k.lees@scienceworldreport.com 
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* Large Medicaid sample of girls birth-17: 
PTSD associated with increased risk for circulatory, endocrine, and 
musculoskeletal conditions. (Seng et al. 2005) 

 
* Preschool children: 
Violence exposure and PTSD symptoms each independently associated 
with greater health problems in preschool children. (Graham-Bermann et al. 2005) 

 
* Treatment adherence post-transplant: 
PTSD symptoms associated with poorer treatment adherence after 
organ transplant. (Shemesh et al 2000; 2004) 

 
*Functional outcomes post-injury: 
PTSD associated with worse functional outcomes after injury (poorer 
quality of life, more missed school days) (Holbrook et al 2005; CHOP data) 

Traumatic Stress affects health outcomes 



The higher number of negative experiences 
 in childhood reported:  

 The more likely to have heart disease, cancer, stroke, diabetes, 
skeletal fractures, liver disease and poor health as an adult 

 Premature mortality (up to 20 years lost) 

 

  

Adverse Childhood Experiences 

Disrupted neurodevelopment 

Social, emotional and cognitive 
impairment 

Adoption of health risk 
behaviors 

Disease and disability 

Early Death 



Trauma Response System 



Stress Response System 



Fight, Flee, or Freeze  

Hypothalamus 

Release of adrenaline 

and cortisol 

Heart rate and blood 

pressure increase 

Breathing rate 

increases 

Hippocampus 



Stress Categories 

Traumatic Stress 
The physical and emotional responses to threatening situations that overwhelms a 
child’s ability to cope which, elicits feelings of terror, powerlessness, and out-of-

control physiological arousal. 

Toxic stress  

Prolonged activation of stress response systems in the absences of supportive relationships.  

Tolerable 

Serious, temporary stress responses, buffered by supportive relationships. 

Positive 

Brief increases in heart rate, mild elevations in stress hormone levels. 

http://developingchild.harvard.edu/topics/science_of_early_childhood/toxic_stress

_response/ 



Experience Develops the Brain 

 Brain development happens 
from the bottom up:  

From primitive (basic survival: 
brainstem)  

To more complex (rational 
thought, planning, abstract 
thinking: prefrontal cortex) 

Source: Grillo, C. A., Lott, D. A., & Foster Care Subcommittee of the Child Welfare Committee, National Child Traumatic Stress Network. (2010). Caring for children who have 

experienced trauma: A workshop for resource parents. Los Angeles, CA and Durham, NC: National Center for Child Traumatic Stress. Retrieved from 

http://nctsn.org/products/caring-for-children-who-have-experienced-trauma  



Experience Develops the Brain 
(continued) 

 The brain develops by 
forming connections 

 Interactions with  
caregivers are critical to 
brain development 

 The more an experience 
is repeated, the stronger 
the connections become 

Source: NCTSN: Caring for Children Who Have Experienced Trauma. Retrieved from http://nctsn.org/products/caring-for-children-who-
have-experienced-trauma 



Source: Carter, R. (1999). Mapping the mind. Berkeley, CA: University of California Press. 

Building Connections: Rapid Growth of Synapses  



Neural Pathways 
Chemicals lay “tracks” in the brain 

The brain is “plastic” or moldable  

The brain continues to change in response to repeated 
stimulation 

 Positive experiences, praise, acknowledgements, validations, and positive 
feedback changes the brain chemistry 

 Can change the way information is processed 

 

 

  



When Stress Becomes TOXIC 

Used with permission from the Harvard University Center on the Developing Child 

http://developingchild.harvard.edu/resources/multimedia/videos/three_core_concepts/toxic_stress/ 

http://developingchild.harvard.edu/resources/multimedia/videos/three_core_concepts/toxic_stress/


Impact of Extreme Deprivation  
on Brain Development 



Trauma and the Brain: School-Age 

• Manage fears, anxieties, and aggression 

• Sustain attention for learning and problem solving 

• Control impulses 

• Manage physical responses to danger 

• Enabling the child to consider and take protective actions 

Undermines development of brain 
regions that help children: 

• Sleep disturbances 

• New difficulties with learning 

• Difficulties in controlling startle reactions 

• Behavior that shifts between overly fearful and overly aggressive 

Children may exhibit: 



• Silence, confusion, 

numbness       

• Remember single events 

in detail 

• Cognitive reappraisal 

• Tendency to hallucinate  

• Suffer visual illusions 

• Traumatic imagery 

• Sleep disturbance 

• Learning difficulty 

• Fears  

• Express their experience 

• Somatic sensations 

 

 



Child Traumatic Stress 
 

 May effect  

 perceptions of self  

 others 

 the world 

 the future 

 ability to trust others 

 sense of personal safety 

 effectiveness in navigating 
life change 

 



Development’s Missing Stairs 

When children endure multiple 

traumatic events over long 

periods of time they are 

especially likely to have 

multiple gaps in their 

development.  



How do traumatic events impact the 
developmental tasks? 

• Socially 

• Behaviorally and   

  Emotionally  

• Cognitively  

© 2011, Richard Ross. All Rights Reserved  

• Physically  

• Identity Development   

  and Future Orientation  



Trauma’s Impact on Healthy Physical   
Development 

 Body development can be more distressing. 

 Body may serve as a trauma reminder.  

 Cutting, piercing, tattooing, and maladaptive eating may be 
attempts to cope.  

 Alcohol and substance abuse can also be ways of trying to 
control changing emotions and physical sensations.  

 Alterations in the immune system can occur.  

 

 
 



Youth who have experienced significant trauma may have 
difficulty 

Making realistic appraisals of danger and safety 

Governing behavior to meet longer-term goals 

 

 As a result, may engage in: 

Reckless and risk-taking behavior or  

Become avoidant of any risk 

 

Trauma’s Impact on Behavioral Development 

 



Trauma’s Impact on Social Development 

 Isolation and withdrawal 

Persistent distrust and suspiciousness of others 

Continued expectation of maltreatment 

Difficulty in perspective-taking and enlisting others as allies 

Difficulty with establishing appropriate social boundaries 

 



Trauma’s Impact on Emotional Development 

Difficulty with self-regulation 

Difficulty describing feelings/internal states 

Difficulty communicating wishes and desires 



Trauma’s Impact on Cognitive Development  

Difficulty with regulating attention and executive functioning 

Memory impairments 

Trauma reactions can interfere with test taking and ability to call 
up learned information. 

Traumatized youth have IQs 8 or more points lower than non-
traumatized kids. 

 



Resiliency 

is the process of, or outcome of successful adaptation 

despite challenging or threatening circumstances 

 



Factors promoting resiliency 
individual factors 

 self-esteem  

 self-efficacy 

 temperament  

 high sociability  

 humor  

 internal locus of control  

 hope 

 flexibility  

 creativity 

 productivity 

 



 
 
 
 
 

family functioning  

response of adult 

caretakers  

social environment  

education 

health care system 

 legal system 

culture/religion 

 

Factors promoting resiliency 

 



 “Trauma-informed” health care 
 
 Secondary prevention - built into health care 
   
  Treatment of medical traumatic stress 

Opportunities for intervention 



With a basic understanding of medical traumatic 
stress, healthcare providers can … 
 
Minimize potentially traumatic aspects of medical 
care 
– Consider child’s experience of treatment / 
procedures 
 
Support adaptive coping (kids and parents) 
– Provide basic information / anticipatory guidance 

 
Screen for indicators of higher risk 
– Refer / Ask for consultation 

What does trauma-informed 
health care practice look like? 



Goals: 
• Raise awareness 
• Provide basic 
   framework 

Stuber, M., Schneider, S., Kassam- 
Adams, N, Kazak, A, & Saxe, G. 
(2006). The Medical Traumatic Stress 
Toolkit. CNS Spectrums, 11: 137-142. 

www.nctsn.org/medtoolkit 



“D-E-F” protocol 



Parent website: www.aftertheinjury.org 



Screening Tool for Early Predictors of PTSD (STEPP) 
Winston, Kassam-Adams, et al. (2003). Screening for risk of 
persistent posttraumatic stress in injured 
children and their parents. JAMA, 290(5): 643-649. 

Child Trauma Screening Questionnaire (CTSQ) 
Kenardy, Spence, & Macleod (2006). Screening for 
posttraumatic stress disorder in children after accidental 
injury. Pediatrics, 118: 1002-09. 

Screening tools for Child Trauma 



 
QUESTIONS FOR KIDS 
Was anyone else hurt or killed (when you got 
hurt)? 0 1 
Was there a time when you didn’t know where 
your parents were? 0 1 
When you got hurt, or right afterwards, did 
you feel really afraid? 0 1 
When you got hurt, or right afterwards, did 
you think you might die? 0 1 

INFORMATION FROM MEDICAL 
RECORD 
ED triage heart rate over 104 (child under 12) 
over 97 (child 12 and older) 0 1 
Extremity fracture? 0 1 
Child is a girl 0 1 
Child is 12 or older 0 1 

QUESTIONS FOR PARENTS Did you 
see the incident (accident) in which your child 
got hurt? 0 1 
Were you with your child in an ambulance / 
helicopter coming to the hospital? 0 1 
When your child was hurt (or when you first 
heard about it),did you feel really helpless? 0 1 
Before this injury, had your child ever had 
behavior or attention problems for a while? 0 1 

Screening Tool for Early Predictors of PTSD (STEPP) 

No:0 Yes:1 



Reactions that you may have after an accident 
This section is about your personal reactions to the accident that happened 
to you. Please indicate whether the following things have happened to you 
since the accident. 
 
1. Do you have lots of thoughts or memories about the accident that you don’t        
want to have? Yes No 
2. Do you have bad dreams about the accident? Yes No 
3. Do you feel or act as if the accident is about to happen again? Yes No 
4. Do you have bodily reactions (such as a fast beating heart, stomach 
churning, sweating and feeling dizzy) when reminded of the accident? Yes No 
5. Do you have trouble falling or staying asleep? Yes No 
6. Do you feel grumpy or lose your temper? Yes No 
7. Do you feel upset by reminders of the accident? Yes No 
8. Do you have a hard time paying attention? Yes No 
9. Are you on the “look-out” for possible dangerous things that might happen 
to yourself and others? Yes No 
10. When things happen by surprise or all of a sudden, does it make you 
“jump”? Yes No 

Child Trauma Screening Questionnaire (CTSQ) 



 

 

 

• EARLY REFERAL FOR TREATMENT 

• Cognitive Behavioral Therapy 
(Trauma focused) 

•  Play Therapy 

• Family Therapy 

• Group Therapy 

• EMDR 

  



Resources for Web information 

 American Professional Society on the Abuse of children 

 www.apsac.org 

 National Child Traumatic Stress Network  

 www.nctsnet.org 

 Child Abuse Research Education Service 

 www.careinstitude.org 

 International Society for Traumatic Stress 

 www.istss.org 

 National Crime Victims Research and Trauma Center 

 www.musc.edu/cvc 

 

http://www.apsac.org/
http://www.careinstitude.org/
http://www.istss.org/



