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Persistent Stress Changes Brain Architecture
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At Birt 14 Years Old
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SYNAPTIC DENSITY: Synapses are created
with astonishing speed in the first three
years of life. For the rest of the first
decade, children’s brains have twice as
many synapses as adults’ brains.

Drawings supplied by H.T. Chugani




RAPID EARLY DEVELOPMENT: These
PET scans suggest that the brain of a
one year old more closely resembles an
adult’s brain than a newborn’s.

Source: H.T. Chugani
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The Adverse Childhood Experiences (ACE) Study

Examines the health and social effects of ACEs
throughout the lifespan among 17,421 members
of the Kaiser Health Plan in San Diego County

A Primary Care Setti.
Educatedé
Middle Class..
Predominantly Whitebé



ACE Study Design

Survey Wave | Mortality

(N=9,508) National Death Index
Follow b 1o rhidity

> Hospital Discharge

N=17,421 Outpatient Visits

Survey Wave I Emergency room
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Pharmacy Utilization

Comprehensive medical
Evaluations abstracted



Adverse Childhood Experiences Are Common

Household dysfunction:

Substance abuse 27%

Parental sep/divorce 23%

Mental ilIness 17%

Battered mother 13%

Criminal behavior 6%
Abuse:

Psychological 11%

Physical 28%

Sexual 21%
Neqglect:

Emotional 15%

Physical 10%



Adverse Childhood Experiences Rarely
Occur 1 n | sol ati «

They come In groups.



Domestic Violence in the Home
and the Risk of Other ACEs...



Prevalence of Childhood Abuse by Frequency
of Witnessing Domestic Violence
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ACEs tend to come | n

Additional ACEs (%)
1 2 3 4 >5

If you had .
A battered mother O5 82 64 48 52




Adverse Childhood Experiences Score
Bi ol ogli c Stress n

ACE Score Prevalence
0 33%
1 26%
2 16%
3 10%

4 or more 16%



Percent With Health Problem (%)

ACEs, Smoking, and Lung Disease

ACE Score
mE01m2m3 ®40r more
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ACE Score and HIV Risks

ACE Score
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Ever Injected
Drugs
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ACEs are a Pathway to
DI seases 1 n Adl



The ACE Score and the Prevalence of Liver
Disease (Hepatitis/Jaundice)
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The ACE Score and the Prevalence Ischemic
Heart Disease
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A Focus on Me nt a



The ACE Score and a Lifetime History of
Depression
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The ACE Score and the Prevalence of
Attempted Suicide
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Cumulative ACEs Increase Clinical Complexity
In Terms of the Number of Lifetime DSM-1V Diagnoses*

National Comorbidity Survey i Replication Sample

N=5692

Number of Lifetime
DSM-1V Diagnoses
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*Putnam, Harris, Putnam

unpublished data, 2011 |nCI'eaSing ACEs
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Risk of Victimization

(%)

ACE Score and the
Risk of Being a Victim of Domestic Violence

Women
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Risk of Sexual Assault (%)

ACE Score and the
Risk of Being Sexually Assaulted as an Adult
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ACEs and Reproductive Behavior

é. Are they self re



Percent who had a

teen pregnancy

Adverse Childhood Experiences and
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Percent of Women Who Ever Had an Unintended

80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

Pregnancy by ACE Score

1 2

ACE Score

4 or more



The Costs of the Status Quo..

Reflect the Costs of
lgnoring and Impairing
Early Childhood Development
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Significant Adversity Impairs Development
in the First Three Years
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ACEs and High School Sophomores and Seniors

Washington School Classroom (30 Students)
Adverse Childhood Experiences (ACEs)

6 students with no ACE
5 students with 1 ACE
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A FAMILY, COMMMNITY & STATE PAETRERSHF

3 students with 3 ACEs
7 students with 4 or 5 ACEs

3 students with 6 or more ACEs
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Spokane Washington
Students with 3 or more ACEs:

-Are 2 12 times more likely to fail a grade
.Score lower on standardized tests
-‘Have language difficulties
-Are suspended or expelled more
-Are designated to special education more frequently
-Have poorer health

Courtesy of Chris Blodgett, PhD
Washington State University



Costs of the Status Quo

Criminal Justice

..the prison pipeline



ACEs Amonygouth on Probation
Pierce County, Washington



ACE Exposure and
Youth Outcomes
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ACE Score and Poor Academic Performance
Youth on Probation, Pierce County, WA

Poor academic performance during most recent school t
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ACE Score and Repeated Suspension/Expulsic
Youth on Probation, Pierce County, WA
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Costs of the Status Quo

Corporations and the Workforce



Drains on Profitability..

Depression and its work related outcomes,
absenteeism, reduced productivity, and medical
expenses: $44 billion per year

Back pain in the workforce: $28 billion per year

Chemical dependency: $246 billion per year

These massive losses occur despite the existence of
workplace safety programs and the most expensive
system of medical care in the world.



Prevalence of
Impaired Performance (%)
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ACE Score and Indicators of
Impaired Worker Performance
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4 Areas of Health and Well-Being
as Mediators

Relationship Problems
-marital
-family
-sexual

Emotional Distress

Adverse -depressed mood Folels

Child.hood — _panic reactions —;P V;/orker
Experiences difficulty with anger erformance

Somatic Symptoms
-back pain
-headaches
-joint problems

Substance Abuse
-alcoholism
-smoking
-illicit drug use




A Look at Como |



Hippacampus

tuitary gland




ACEs Effect An Array of Brain Functions

Affect Regulation

Panic reactions, depression, anxiety, hallucinations
Somatic Issues
Sleep disturbances, severe obesity, pain
Substance Use
Smoking, alcoholism, illicit drug use, IV drug use
Sexuality
Early intercourse, promiscuity, sexual dissatisfaction
Memory
Amnesia (childhood)
Arousal
High stress, problems with anger, perpetrating
domestic violence



Mean Number of
Co-occurring Outcomes

Neurobiology and Epidemiology Converge

Complex Trauma 8 Trauma Spectrum Disorders
and the mean number of a variety of problems
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ACEs appear to affect multiple brain
systems and functions. This leads
to multiple problems in different health
and social domains.

Developmental Trauma Disorder



O\ Cincinnati
‘rK Children’s

ACEs Changed the Landscape

A Provided a compelling tabulation of childhood
adversity that directly related to easily
understood costly outcomes

A Largely responsible for increased awareness of
policy makers of the role of childhood trauma in
costly medical, psychiatric and social problems

A Legitimized and stimulated interest in childhood
adversities for researchers in a range of fields



States With ACE Studies
In 2009

6 States

[ ]Nodata [l 2009

Source: Behavioral Risk Factor Surveillance System, CDC.




States With ACE Studies
In 2009-2010

13 States

[ INodata 2009 []2010

Source: Behavioral Risk Factor Surveillance System, CDC.




States With ACE Studies
In 2009-2011

18 States

[INodata 2000 [2010 [ 2011

Source: Behavioral Risk Factor Surveillance System, CDC.




States With ACE Studies
2009-2012

19 States

[ INodata 2009 [H2010 [ 2011 [ 2012

Source: Behavioral Risk Factor Surveillance System, CDC.




Adverse Childhood Experiences
As a National Health Issue

ACEs have a strong influence on:
-adolescent health
-reproductive health
-smoking
-obesity
-alcohol abuse
-lllicit drug abuse
-sexual behavior
-mental health
- risk of violence and revictimization
-stabllity of relationships
-performance In the workforce



Adverse Childhood Experiences
As a National Health Issue

ACES increase the risk of
-Early death
-Heart disease
- Chronic Lung disease
-Lung cancer
- Liver disease
-Autoimmune disease

- Suicide
- Injuries
-HIV and STDs
- other risks for leading
causes of death




Beham, (Hans) Sebald (150650): Hercules slaying the Hydra, 1545 from The
Labours of Hercules (1541548).



