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The Adverse Childhood
Experiences Study -- the Largest
Public Health Study You Never
Heard Of
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"Adverse childhood experiences” has
become a buzzword in social services,
public health, education, juvenile justice,
mental health, pediatrics, criminal justice,
medical research and even business. The
ACE Study - the

— has recently been
featured in the . :
‘e, and . Many

people say that just as you should what
your cholesterol score is, so you should know your ACE score. But what is this study?
And do you ?
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e Adverse Childhood Experiences
(ACE Study)
mnm:':vhn
e o e Public/Private Partnership
Disrupted Neurodevelopment P started in 1985 daind Ongoing
. S s e 1995 CDC Partnership - Ongoing

Mechanisms by Which Adverse Childhood Experiences
Influence Health and Well-being Throughout the Lifespan

e Largest of kind - 17,000

Changed Nalion's Yiews on Children's Behavioral Health

Dr. Vincent J. Felitti, MD Dr. Robert F. Anda MD (plus MS in Epidemiology)
Internist, Kaiser Permanente Centers for Disease Control (CDC) & Prevention



The Adverse Childhood Experiences

When you were growing up, during your  Did you live with anyone

first 18 years of life, did you experience: =~ Who wasdepressed,
: : y P mentally ill, or suicidal?

* Physical abuse

Did you ever see your

mother hit, slapped,

e Sexual abuse kicked, punched, or beat
up?

 Emotional abuse

« Domestic violence (mother treated violently)
Did a parent or adult in
the home ever swear at

* Mental illness in parent you, insult you, or put
you down?

 Substance abuse in home

* Lost parent due to separation or divorce

A [never, once, more than once,
 Household member in ]all don’t know, refused to answer]
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Adverse Childhood Experiences (ACE) Score

Number of individual adverse childhood
experiences were summed......

ACE score Prevalence

36.4%
26.2%
15.8%
9.5%
6.0%
3.5%
1.6%
/ or more 0.9%

OO0k, WDNPEFEO

64% reported experiencing one or more
37% reported experiencing two or more
One ACE = 87% chance of having more than one
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ACE Prevalence
US Adults - BRFSS

State % of adults with > 1 % of adults with > 4
ACE ACEs

California 61.7% 16.7%
lowa 55% 14%
Minnesota 55% 13%
Montana 61% 17%
Vermont S57% 13%
Washington 61.9% 17%
Wisconsin 56% 14%

Kentucky



Life Course Perspective and the Biology of Trauma

s

Number of ACES by Race/Ethnicity

White Black

Hispanic

Other

Percentage of adults aged
>18 years reporting

mo adverse childhood
=1 experiences (ACEs), by
number of ACEs reported

m2to3 and race— Behavioral
Risk Factor Surveillance
=4+ System (BRFSS), five
states, 2009. MMWR Dec
17, 2010
AK, LA, TN NM, WA

“For us, one of the most compelling
results of the research is that
trauma doesn’t discriminate.”

Suzanne Mineck, Mid lowa Health Foundation, source:
the Community Resilience Cookbook

“There is no biologic basis for racial
differences.”  Dr. Kim Wyche-Ethridge




ACEs Impact Multiple Outcomes

Smoking Relationship Married to an Poor Self-

_ Problems Alcoholic Rated Health
Alcoholism

High perceived Difficulty in job Hallucinations
_stress....performance

Promiscuity
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Ace Score and Teen Sexual Behaviors

Ace Score

0O mi1 2 W3 MW4ormore

Intercourse by 15 Teen Pregnancy Teen Paternity

Hillis S et al, Family Planning Perspectives, 2001



Percent (%)

Relationship Between ACE Score and Early

25
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Initiation of Smoking Cigarettes

Regular smoking by age 14

0 1 2 3 4 >=5

ACE Score
Anda et al., 1999, JAMA



Percent with alcoho related problem

40
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20
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10

The ACE Score

Alcohol Use and Abuse

m1

2 m3 m4ormore

Alcoholic

Married an Alcoholic

Dube SR et al, Adictive Behavior, 2002
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Relationship Between Number of ACEs and
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the Age at Initiation of lllicit Drugs

15-18 Years

0 1 2 3 4 >5

ACE Score

Dube et al., 2003, Pediatrics



ACE Score and Intravenous Drug Use

3.5

2.5

% Have Injected Drugs

1.5

0 T T

0 1 2 3 4 or more

ACE Score N = 8,022
p<0.001 Dube, 2003, Pediatrics



ACE Score and Chronic Depression as Adult

70

Women — Lighter color
Men — Darker color

60

50

40

30

20

Nl r r -
0 T T T
0 1 2

ACE Score

% With a Lifetime History of Depression

3 >=4

N = 8,022
p<0.001 Dube, 2003, Pediatrics



Percent (%)

16

14

12

10

[00e}

Relationship Between the ACE Score and
Attempting Suicide During Adolescence

Attempted suicide < = 18 years
.
0 1

ACE Score

2 3 4 5 6 >=7

Dube et al., JAMA, 2001



Relationship Between the ACE Score
and the Risk of Ever Attempting Suicide
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Dube et al., JAMA, 2001



Prevalence
(% with BMI > 35)

12

10

ACEs and Obesity

1 2 3 4 or more
ACE Score

Adapted from Anda RF et al., 2006. Eur Arch Psychiatry Clin Neurosci 256: 174-186.



ACE Score and Indicators of Impaired Worker

Prevalance of Impaired

Performance (%)

25

20

15

10

Performance

Ace Score

0 m1 2 W3 MW4ormore

Absenteeism (>2
days/month)

10

1

Serious Financial Problems

Serious Job Problems

Anda RF et. al., The Permanente Journal, 2004
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ACE Study---Early Death

<2*Compared childhood trauma and
mortality

<>»|dentified 1,539 deaths within the cohort
between 1995 and 2006

*>»*People with 6 or more ACE's died
nearly 20 years earlier than those without
ACE’s-60.6 yrs versus 79.1
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Seeking to Cope

8 The risk factors/behaviors underlying these
adult diseases are actually effective coping
devices.

s What is viewed as a problem by the health
care provider is actually a solution to bad
experiences for the patient.

» Dismissing these coping devices as “bad habits”
or “self destructive behavior” misses their
source of origin.



ADVERSE CHILDHOOD EXPERIENCES AND
ADULT DISEASE:

54% of depression

58% of suicide attempts

39% of ever smoking

26% of current smoking

65% of alcoholism

50% of drug abuse

78% of IV drug abuse

48% of promiscuity (>50 partners)

are attributable to ACE’s

/



The ACE Study is evidence that....

ADVERSE CHILDHOOD EXPERIENCES are
the most basic and long lasting cause
of : health risk behaviors,

mental illness,

social malfunction,

disease, disability, death,

and healthcare costs

Dr. V. Felitti. 2011
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Center on the Developing Child
HARVARD UNIVERSITY

Science Tells Us that
Early Life Experiences
Are Built Into Our Bodies

Research on the biology of stress illustrates
how threat raises heart rate, blood pressure,
and stress hormone levels, which can impair
brain architecture, immune status, metabolic
systems, and cardiovascular function.



Epigenetics

THE DMN&A SEQUERNCE is not the only code stored in the chromao-
sames. So-called epigenaetic phenomena of several kinds can
act like valume knobs to amplify or mute the effect of genes.
Epigenaetic information is encoded as chemical attachments to

VOLUME CONTROLS FOR GENES

the DHA or to the histone proteins that comntrol its shape withim
the chromaosomes. Among their many Ffunctions, thhe epigenstic
wolume comtrols muffle parasitic gpenetic elements, called
transposons, that riddle the genome.

o
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Chromacin fiber

Mucleaosaomes

Histones

Repressor
proteins

- Active chromatin
Silent chromatin -

Chemical changes ta achromasorme can
Farce same parts of it to condensea into a
tight, imnaccessible mass or can recruit
repressor proteins. In both cases, the genes an
that part af the DMA tempaoararily stop working.

Chromasomes are made af
chromatin, a meelange of OMNA,
proteins and other chemicals.
Imnside a chromosome, the double
helixloops arcound spoaoals of eight
histomne proteins to Form a rosary -
like chain of nucleaosomes.

artached tao the tails aof

Exposed DHMHa
being transcribed
o RMNA

Chemical tags -1

The histone proteins

SAcetyl-remowing
enzTyme

Methyl-addimng

eEnzyme {?

rMethuyl tag,

HIGH e "

.E B L b Acetyl [COCHz] % Phosphate

Silenced gcene

& rMethyl [CH=) Wl Ubiquitin

AcCTive mene

1 Genes can also be suppressed by methyltags that

An intricate histone code—written in chemical tags stuck

Transposons, also called jurmping

genes, can clone themselves and
then insimnuate the copies into distant
sections ofthe genome, sometimeaes
disabling or hyperacrivating genaes. One
major fFunction of OMNA Mmethylation
seems 1o be the suppression aof
transposans, vwhich make up almost half
Tthe hurman gemnoarme.

Distant

Chrorm os orm e

1 Il P Ut

Disabled cene

-

i stick directly 1o the DMNA, usually at places where a C tothe histones tails [gbowve ] —poverns gene expression

base is follawed by a G. Whether DMA methylation turns as well. Acetyl tags usually amplify nearby genes, whereas

— dowwn genes independently or anly in combination with acetyl-remowving enzumes mute thherm. But the restof the
=" o histonmne tags is still a mustery. code remains to be deciphered.
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Transposon blocked by
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ngeractivated sene

FRMNA Transcripts

Gibbs WW. The Unseen Genome: Beyond DNA. Scientific American 2003



Epigenetics

* Changes in DNA
(methylation, histone
modification) affecting
function without a
change in sequence

«  Environmental triggers

« Canleadto gene
silencing

- Can be passed on
through generations

www.pbs.org/wgbh/nova/body/epigenetic-
mice.html

Agouti mice from same genetic strain.

2 groups:

(1) Mothers fed normal diet while pregnant
(2) Mothers fed extra folic acid during pregnancy Dr. Randy Jirtle

(methyl groups) Duke University

25



Environmental Stressors:
- Hormonal
(glucocorticoids)

- Nutritional

-  Toxins

- [maternal care]

Re-activation
of stress
response

Behavior
changes

Epi.g.ene’.cic Potentially
modifications reversible

Altered Gene

Transcription

Altered brain
structure and

function Passed on to next

generation



Critical Period of Brain Development

»The Brain is not structurally complete at birth.?

> The period after birth is a critical period
where experiences permanently alter
brain structure and function

»Synaptic connections,
myelination, and glial and
circulatory support systems all
faiy | tesod daysiold develop after birth
' WAL synapse

neuron cell body

axon of
previous axon

neuron
neuron cell body

P A
\ < / i N
2 | '
SYNAPTIC DENSITY: Synapses are created with N
astonishing speed in the first three years of life. _ \ ffe.c‘frua."
For the rest of the first decade, children’s brains signal

have twice as many synapses as adults’ brains.
Drawings supplied by H.T. Chugani.

dendrites

27



Critical Periods

>

Structural Development is guided by environmental clues.

The brain is changed by experience --infant’s brain adapts to
what it sees, hears, and feels.

Neural connections are created through repeated
experiences over time.

Synapses that are not used are “pruned” away

First experiences are all around attachment = foundation
for brain development.

28




Early Experiences can Alter
Brain Structure

Healthy Brain Deprivation
“The Two Year Window”




Early Experiences Hardwire the Infant’s Brain

Birth - 2 years; critical
window for hardwiring the
brain for social-emotional
development.

e Attachment comes from a

Nurturing relationship with a
caregiver that is consistent
and caring.

Secure Attachment results In
the hardwiring brain circuits
for Social-Emotional
development

Social-emotional hardwiring
becomes the foundation for
cognitive development, sense
of self-identity, empathy, and
ability to learn and problem
solve



Critical Periods

g) Center on the Developing Child
@ HARVARD UNIVERSITY

Neural Circuits are Wired in a
Bottom-Up Sequence

(700 synapses formed per second in the early years)

Language % A -
Higher Cognitive Function

Sensory Pathways
(Vision, Hearing)

~

FIRST FIVE YEARS

12345678910111234567891011121314151617 1819

A -
~

Months Years

Source: C.A. Nelson (2000)

In building capabilities, skill builds upon skill; weak social-emotional
pathways provide a weak foundation for other skills, including
cognitive and executive function.



Sequence of
Human Brain Development

Experience-dependent synapse formation

Neurogenesis in the Hippocampus

o~
els
N

%*%, Synaptogenesis

-3 months to 15-18 years?)

Conception ©

Age

Thompson, R. A., & Nelson, C. A. (2001). Developmental science and the media: Early brain
development. American Psychologist, 56(1), 5-15.

L
Cell Migration N
g | (6-24 Prenatal S
weeks)
——— Aduit Levels of synapses
; | -2 ‘0 | A lk) 2ars)
8 7 6 5§ 4 3 -2 101 234567891011121 2 3456 7 8 910111213 14151617 18 19 20 30 40 50 60 70
£ =
Months = Months Years Decades §
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We are not born with the skills that enable
us to make plans, control impulses, and stay
focused. We are born with the potential to
develop these capacities...

Nurturing and stable relationships with caring adults are essential to healthy
human development. Early, secure attachments contribute to the growth of
a broad range of competencies, including love of learning, sense of one’s
self, positive social skills, successful relationships at later ages, and an
understanding of emotions, commitment, morality, and other aspects of
human relationships.”

Emotional well-being and social competence provide a strong foundation for
emerging cognitive abilities, and together they are the bricks and mortar the
comprise the foundation of human development.

The emotional and physical health, social skills, and cognitive-linguistic abilities
that emerge in the early years are all important pre-requisites for success in
school and later in the workplace and community.”

Harvard Center for the Developing Child
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Adversity Impacts Brain Development

> Permanently alters brain structure and function
> Lack of stimulation results in pruning away of circuits

> Lack of social-emotional hardwiring provides weak
foundation for later cognitive abilities

> Repetitive setting off a stress-survival response results in
enlargement of the amygdala, smaller hippocampus, and
smaller brain

> Effects last for a lifetime,
affecting health
as an adult.

Institute of Medicine, 2000




Body’s Response to Stress
(Hypothalamic-Pituitary Axis)

e Hypothalamus §
* Increased i CEH
Heart Rate
e Rapid
Breathing e Pituitary Gland

* |ncreased
Blood flow to

muscles ACTH
* Anxious, on
edge Adrenal Cortex
hcocorticoids

(Cortisol)
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Allostasis:

Maintain Stability through Change
Allostasis

Shut-off

e e R e Lty T e e
Stres Recovery
McEwen BS. Protective and damaging effects of stress mediators. N Eng J Med. 1998;338:171-9.

Slide from Dr. Michael Lu



Allostastic Load

Physiolagic Respons

McEwen BS.

No recovery
B R R e e e

v T v T v T v T ' T ¥ T \
Time

Protective and damaging effects of stress mediators. N Eng ] Med. 1998;338:171-9.

Slide from Dr. Michael Lu



