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Childhood Stress Effects: Evidence from the ACE Study

For more information: http://www.cdc.gov/ace/











Report Overview

ÅThe ACEs Study

ÅThe Toxic Stress Framework

ÅThe Power of Pairing

ÅACEs and the BRFSS

ÅColorado ACE Data (2014)

ÅParental ACEs and the Child Health Survey

ÅCall to Action

ÅSelection of Highlighted Efforts in Colorado



The òToxic Stressó Framework

ÅA framework offered by:
Å pediatrician Jack Shonkoff

Åpediatrician and researcher Tom Boyce

Åbasic science researcher Bruce McEwen (Shonkoff, Boyce & 
McEwen, 2009)



Positive, Tolerable, Toxic

ÅPositive Stress: Moderate, short -lived increases in 
heart rate, blood pressure, and stress hormone levels.
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Positive, Tolerable, Toxic

ÅPositive Stress: Moderate, short -lived increases in 
heart rate, blood pressure, and stress hormone levels.

ÅTolerable Stress: A physiological state that could 
potentially disrupt brain architecture but is buffered 
by supportive relationships that facilitate adaptive 
coping.

ÅToxic Stress: Strong, frequent, and/or prolonged 
activation of the bodyõs stress-response systems in the 
absence of the buffering protection of adult support. 



Toxic Stress: Precipitants/Major Risk Factors

ÅPrecipitants/Major risk factors:
Åextreme poverty

Årecurrent physical and/or emotional abuse

Åchronic neglect

Åsevere maternal depression

Åparental substance abuse

Åfamily violence



Toxic Stress: Key Features

ÅDisrupts brain architecture

ÅAffects other organ systems

ÅSets stress-management systems to relatively lower 
(or higher) thresholds for responsiveness that persist 
throughout life

ÅThese changes increase the risk of stress related 
disease and cognitive impairment well into the adult 
years



What is òToxic Stressó?

ÅWhen chronic or significant stressors happen (particularly 
in childhood)é.

AND, buffering relationships are not available
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ACEs & Toxic Stress

Figure 1. Citations of the 1998 ACE Study Article



ACEs & Toxic Stress

CONFLATE
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Original ACE Score
Item type Score

Verbal abuse, OR threat of physical abuse to child 1

Physical abuse ofchild 1

Sexualabuse of child 1

Lack of supportive, loving environment 1

Neglect of child 1

Parentsever separated or divorced 1

Mother/stepmotherphysically abused 1

Household member substance abuse 1

Householdmember mental illness 1

Household member incarcerated 1

TOTAL POSSIBLE 10



1.Did a parent or other adult in the household often or very oftené Swear at you, insult you, put you 
down, or humiliate you? or Act in a way that made you afraid that you might be physically hurt?
2. Did a parent or other adult in the household often or very oftené Push, grab, slap, or throw something 
at you? or Ever hit you so hard that you had marks or were injured?
3. Did an adult or person at least 5 years older than you everé Touch or fondle you or have you touch 
their body in a sexual way? or Attempt or actually have oral, anal, or vaginal intercourse with you?
4. Did you often or very often feel that é No one in your family loved you or thought you were important 
or special? or Your family didnôt look out for each other, feel close to each other, or support each other?
5. Did you often or very often feel that é You didnôt have enough to eat, had to wear dirty clothes, and 
had no one to protect you? or Your parents were too drunk or high to take care of you or take you to the 
doctor if you needed it?
6.Were your parents ever separated or divorced?
7. Was your mother or stepmother:
Often or very often pushed, grabbed, slapped, or had something thrown at her? or Sometimes, often, or 
very often kicked, bitten, hit with a fist, or hit with something hard? or Ever repeatedly hit over at least a 
few minutes or threatened with a gun or knife?
8. Did you live with anyone who was a problem drinker or alcoholic, or who used street drugs?
9. Was a household member depressed or mentally ill, or did a household member attempt suicide? 
10. Did a household member go to prison?

Original 26 ACE Items (Max ACE Score of 10)



Table 1. BRFSS ACE Items by Type (Experienced before age 18).



1) Did you live with anyone who was depressed, mentally ill, or suicidal? 
2) Did you live with anyone who was a problem drinker or alcoholic? 
3) Did you live with anyone who used illegal street drugs or who abused prescription 
medications? 
4) Did you live with anyone who served time or was sentenced to serve time in a prison, jail, 
or other correctional facility? 
5) Were your parents separated or divorced? 
6) How often did your parents or adults in your home ever slap, hit, kick, punch or beat 
each other up?
7) Before age 18, how often did a parent or adult in your home ever hit, beat, kick, or 
physically hurt you in any way? Do not include spanking. 
8) How often did a parent or adult in your home ever swear at you, insult you, or put you 
down? 
9) How often did anyone at least 5 years older than you or an adult, ever touch you 
sexually? 
10) How often did anyone at least 5 years older than you or an adult, try to make you touch 
sexually? 
11) How often did anyone at least 5 years older than you or an adult, force you to have sex?

11 BRFSS ACE ITEMS (Max Ace Score of 8)



BRFSS DATA 2010 
(Washington, DC and ten states (HI, ME, NE, NV, OH, PA, UT, VT, WA, and WI) 

Number of 

Adverse 

Childhood 

Experiences 

(ACE Score)

Women

Percent 

(N=32,539 )

Men

Percent 

(N=21,245)

Total

Percent 

(N=53,784)

0 40.0% 41.4% 40.7%

1 22.4% 24.9% 23.6%

2 13.4% 13.2% 13.3%

3 8.0% 8.1% 8.1%

4 or more 16.2% 12.4% 14.3%

Prevalence of ACEs by Category for Participants Completing the ACE Module on the 2010 BRFSS.
Note: Reports and articles that use data from other years and/or other states may contain different estimates.

ACE Score Prevalence for Participants Completing the ACE Module on the 2010 BRFSS.
Note: Reports and articles that use data from other years and/or other states may contain different estimates.



BRFSS DATA 2010

ACE Category

Women Men Total

Percent (N 

=32,539)

Percent (N 

=21,245)

Percent (N 

=53,784)

ABUSE

Emotional 

Abuse
34.1% 35.9% 35.0%

Physical Abuse 15.8% 15.9% 15.9%

Sexual Abuse 15.2% 6.4% 10.9%

HOUSEHOLD CHALLENGES

Intimate Partner 

Violence
15.6% 14.2% 14.9%

Household 

Substance 

Abuse

27.2% 22.9% 25.1%

Household 

Mental Illness
19.3% 13.3% 16.3%

Parental 

Separation or 

Divorce

23.1% 22.5% 22.8%

Incarcerated 

Household 

Member

5.2% 6.2% 5.7%
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% of Adult Coloradans with Each ACE Score
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Figure 3. Percent of Adult Coloradans with Each ACE Score



Figure 4. Percent of Adult Coloradans Reporting Each Type of ACE 



ACE Score Hurdles



Figure 5. Odds of Chronic Health Conditions by ACE 
Score, controlling respondent age, sex, race, and 
educational level and using population weights.



Health Problems Due to Health Behaviors?



***

***

Figure 6. Odds of Smoking by ACE Score Controlling for age, sex, race and education level. Note. *** p<.001.



Smoking Matters for Health, But its Not 
Accounting for ACE Effects

Table 2. Odds Ratios of Health Indicators by ACE Score, controlling for smoking as well as age, sex, race, and education level. 
Note. OR= Odds ratio. CI=Confidence Interval.



Report Overview

ÅThe ACEs Study

ÅThe Toxic Stress Framework

ÅThe Power of Pairing

ÅACEs and the BRFSS

ÅColorado ACE Data (2014)

ÅParental ACEs and the Child Health Survey

ÅCall to Action

ÅSelection of Highlighted Efforts in Colorado



Pairing the BRFSS ACE Module & the Colorado 
Child Health Survey Questionnaire
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