Adverse Childhood Experience (ACE) Questionnaire

Finding your ACE Score ranbr 102406

While you were growing up, during your first 18 years of life:



1. Did a parent or other adult in the household often ...
Swear at you, insult you, put you down, or humiliate you? N
or
Act in a way that made you afraid that you might be physically hurt?
Yes No If yes enter |



2. Did a parent or other adult in the household often ...
Push, grab, slap, or throw something at you?
or
Ever hit you so hard that you had marks or were injured?
Yes No If yes enter 1



3. Did an adult or person at least 5 years older than you ever...
Touch or fondle you or have you touch their body in a sexual way?
or
Try to or actually have oral, anal, or vaginal sex with you?
Yes No If yes enter 1



4. Did you often feel that ...
No one in your family loved you or thought you were important or special?
or
Your family didn’t look out for each other, feel close to each other, or gupport each other?
Yes No If yes enter |



5. Did you often feel that ...
You didn’t 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?
Yes No If yes enter 1



6. Were your parents ever separated or divorced?
Yes No If yes enter |



7. Was your mother or stepmother:
Often pushed, grabbed, slapped, or had something thrown at her?
or
Sometimes or 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?
Yes No If yep enter 1



8. Did you live with anyone who was a problem drinker or alcoholic or who used street drugs?
Yes No If yes enter |



9. Was a household member depressed or mentally i1l or did a household member attempt suicide?
Yes No If yes enter 1



10. Did a household member go to prison?
Yes No If yes enter 1



Now add up your “Yes” answers: _ This is your ACE Score
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What are Adverse Childhood
Experiences (ACEs)?

Growing up (prior to age 18)in a
household with:

Recurrent physical abuse.
Recurrentemotional abude.
Sexual abuse.

Emotional or physical neglect.

S

Regional Child AbusePrevention Councils 2011




Growing up (prior to age 18) ina
household with (cont):

An alcohol or drug abuser
An incarcerated household member.

Someone who is chronically depressed,
suicidal, institutionalized or mentally ill.

Mother being treated vio%ntly.
One or no parents.

Regional Child Abuse Prevention Councils 2011



What Are ACEs?

Adverse Childhood Experiences

+ ACEs are experiences in
childhood that are unhappy,
unpleasant, hurtful.

Ny Sometimes
referredto as
toxic stress or
childhood ¢
trauma. .,

Regional Child AbusePreventionCouncits 2011~ 7




! Definition of Trauma

According to the Substance Abuse and Mental Health Services
Agency (SAMHSA), individual trauma results from an:

*

Event, series of events, or set of circumstances that is

Experienced by an individual a physically and/or emotionally
harmful or threatening and that has lasting adverse

Effects of the individual’s functioning and mental, physical,
social, emotional, or spiritual wellbeing.

(SAMHSA's Concept of Trauma and Guidance for a Trauma informed
Approach; July 2014)



What is trauma?

Interpersonal violence tends to be more

traumatic than natural disasters because it is
more disruptive to our fundamental sense of

trust and attachment, and is typically
experienced as intentional rather than as “an

accident of nature.”
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What Is Child Traumatic Stress?

e Child traumatic stress refers to the physical
and emotional responses of a child to events
that threaten the life or physical integrity of
the child or of someone critically important
to the child (such as a parent or sibling).

* Traumatic events overwhelm a child’s capacity
to cope and elicit feelings of terror,
powerlessness, and out-of-control
physiological arousal.
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Complex Trauma

I .
0 Complex trauma: describes the dual problem of

children’s exposure to traumatic events and the impact
of this exposure on immediate and long-term
functioning. Complex traumatic exposure refers to
children’s experiences of multiple traumatic events that
occur within the caregiving system [and typically]
refers to chronic maltreatment beginning in early

childhood.




The Role of Adversity and Toxic Stress

Toxic stress response can occur when an individual experiences
strong, frequent, and/or prolonged adversity—such as physical or
emotional abuse, chronic neglect, caregiver substance abuse or
mental illness, exposure to wviolence, and/or the accumulated
burdens of family economic hardship—without adequate support.
This kind of prolonged activation of the stress response systems can
disrupt the development of brain architecture and other organ
systems, and increase the nsk for stress-related disease and
cognitive impairment, well throughout the lifespan.

(Center on the Developing Child; Harvard University, 2016)



Even the Experts are Confused as to Which Term is Best

Complex
Tmuma?

CANarratives.org
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Landmark CDC-Kaiser ACE Study

Between 1995 and 1997, over 17,000 Health Maintenance Organization members
from San Diego, California receiving physical exams completed confidential surveys
regarding their childhood experiences and current health status and behaviors.
Almaost two-thirds of adults surveyved reported at least one ACE - and the majority
of respondents who reported at least one ACE reported more than one.



Survey Wave I

n=13 000
7 1% response

AL medical evalnationr
absiraced

Survey Wave II

n=13 000
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ACE Study Design
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Demographic information is from the entire ACE Study sample (n=17 337).

Demographic Information for CDC-Kaiser ACE Study Participants, Waves 1 and 2.

Demographic Information |[Percent (N = 17,337)

Gender

Female 54.0%
Male 465.0%
Race/Ethnicity

White 74.8%
Hispanic/Latino 11.2%
Asian/Pacific Islander 7.2%
African-American 4.5% %
Other 2.3%
Age (years)

19-29 5.3%
30-39 9.8%
40-49 18.6%
50-59 19.9%
60 and over 46,4090
Education

Mot High School Graduate |7.2%
High School Graduate 17.6%
Some College 35.9%
College Graduate or Higher|{39.3%




ACE Score Prevalence for CDC-Kaiser ACE Study Participants by Sex, Waves 1 and 2.

Women Men Total
Number of Adverse Childhood Experiences (ACE Score) Percent{N = 9.367)|Percent (N = 7.970) Percent (N = 17.337)
0 34.5% 38.0% 36.1%
1 24.5% 27.9% 26.0%
2 15.5% 16.4% 15.9%
3 10.3% 8.5% 9.5%
4 or more 15.2% 9.29%! 12.5%




The prevalence estimates reported below are from the entire ACE Study sample (n=17,337).

Prevalence of ACEs by Category for CDC-Kaiser ACE Study Participants by Sex, Waves 1 and 2

T Women Men Total
Percent (N = 9,367)|Percent (N = 7,970)|Percent (N = 17,337)

ABUSE
Emotional Abuse 13.1% 7.6% 10.6%
Physical Abuse 27% 29.9% 28.3%
Sexual Abuse 24.7% 1690 20.7%
HOUSEHOLD CHALLENGES
Mother Treated Violently 13.7% 11.5% 12.7%
Household Substance Abuse 29.5% 23.8% 26.9%
Household Mental lliness 23.3% 14.8% 15.4%
Parental Separation or Divorce |24.5% 21.8% 23.3%
Incarcerated Household Member|5.2% 4.1% 4.7%
NEGLECT
Emotional Neglect® 16.7% 12.4% 14.8%
Physical Neglect? 9.2% 10.7% 9.9%




Adverse Childhood Experiences
and their Relationship to
Adult Well-being and Disease :

e

Turning gold into lead

A collaborative effort between
o]

The National Council Webinar Robert F. Anda, MLD.
USA August 27, 2012 Vincent J. Felitti, ML.D.




Prevalence of Adverse
Childhood Experiences

Prevalence (%)

Abuse, by Category

Psychological (by parents) 11%
Physical ﬁjy parents) 28%
Sexual (anyone) 22%

Neglect, by Category
Emotional 15%
Physical 10%

Household Dysfunction, by Category
Alcoholism or drug use in home 27%
Loss of biological parent < age 18 23%
Depression or mental 1llness in home 17%
Mother treated violently 13%
Imprisoned household member 5%




Adverse Childhood Experiences Score

Number of categories (not events) is summed...

ACE Score Prevalence
0 33%
25%
15%
10%
6%

or more 11%*

Two out of three experienced at least one cafegory of ACE.

If any one ACE is present, there is an 87% chance af least one
other category of ACE is present, and 50% chance of 3 or >.

Women are 50% more likely than men to have a Score >5.




Childhood Experiences
Underlie Chronic Depression
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Childhood Experiences
Underlie Suicide Attempts
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ACE Score and Rates of
Antidepressant Prescriptions

approximately 50 years later
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ACE Score and Hallucinations
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Adverse Childhood Experiences
vs. Smoking as an Adult

6 or more
p<.001




Childhood Experiences vs.
Adult Alcoholism
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ACE Score vs Injection Drug Use
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Looking for Love
ACE Score vs > 50 Sexual Partners

Adjusted Odds Ratio

2 4 or more
ACE Score




ACE Score and Teen Sexual Behaviors
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Childhood Experiences Underlie
Later Being Raped
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ACE Score and the
Risk of Perpetrating Domestic Violence
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ACE Score and Indicators of
Impaired Worker Performance
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The ACE Score and the Prevalence of Liver
Disease (Hepatitis/Jaundice)
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ACE Score vs. COPD
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ACEs Increase Likelihood of Heart Disease*

Emotional abuse 1.7x
Physical abuse 1.5x
Sexual abuse 1.4x
Domestic violence 1.4x
Mental illness 1.4x
Substance abuse 1.3x
Household criminal 1.7x
Emotional neglect 1.3x
Physical neglect 1.4x

* After correction for age, race, education, and conventional nskactors like smoking and
diabetes_Circulation, Sept 2004




Effect of ACEs on Death Rate
(Null hypothesis)
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The Health and Social Impact of Growing Up With
Adverse Childhood Experiences

The Human and Economic Costs of the Status Quo

Robert Anda. MD. MS

Co-Principal Investigator
Adverse Childhood Experiences (ACE) Study



The ACE Score and the Prevalence of Severe
Obesity
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ACE Score and the
Risk of Being a Victim of Domestic Violence

Women
15 Men
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ACE Score and Rates of Prescribed

Antidepressant Medications by Age, 1997-2004
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Adverse Childhood Experiences
As a National Health and Economic Issue

ACEs have a strong influence on:
-adolescent health
-reproductive health
-smoking

-alcohol abuse
-illicit drug abuse
-sexual behavior
-mental health
- risk of revictimization
-stability of relationships, homelessness
-performance in the workforce




Adverse Childhood Experiences
As a National Health Issue

ACEs increase the risk of:
-Heart disease
- Chronic Lung disease

- Liver disease I
- Suicide
- Injuries
-HIV and STDs
- and other risks for the leading
causes of death




VetoVioclence Home —»

ADVERSE CHILDHOOD EXPERIENCES

looking at how ACE: affect our lives & society
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VetoViolence Home —»

ADVERSE CHILDHOOD EXPERIENCES

¥ il ¥ ) f
looking at how ACEs affect our lives & society

BEHAVIORS

LACK OF
. PHYSICAL
ACTIVITY

HOW ACEs O 8 T{;}::Elsm
AFFECT OUR () brRuG USE
LIVES O

. MISSED WORK

PHYSICAL &
MENTAL

O HEALTH
SEVERE
OBESITY

. O DIABETES

. . DEPRESSION
O . SUICIDE
O ATTEMPTS
O . @
HEART
DISEASE

. CANCER
0 O STROKE
O COPD

BROKEN
BOMNES

0 1 2 3 4+  ACE SCORE




VetoViolence Home —»

ADVERSE CHILDHOOD EXPERIENCES

looking at how ACE:; affect our lives & society
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Those with an ACE score
of 4 were 12.2 times as

likely to have ever
attempted SUICIDE than
those without ACEs.




Possible Risk Outcomes:

AR S s, BEHAVIOR A il

Lack of physical activity

Smoking

Alcoholism

Drug use

Missed work

"~ /" PHYSICAL& MENTALHEALTH S ONONON

-

Severe obesity

Diabetes

Depression

Suicide attempts

Heart disease

Cancer

Stroke

CoPD

Broken bones

Figure 4

Figure 4 lists the possible mental and physical health outcomes of ACES as reported by the
Center for Disease Control and Prevention 2013.




Why is This Important?
Because ACEs are:
» Surprisingly common
* Occurin clusters
» The basis for many common public health
problems [
« Strong predictors of later social functioning,
well-being, health risks, disease, and dgath

S

Regional Child AbusePrevention Councils 2011



ACE Attributable Problems

Risks Disease Poor Mental Health
smoking Cardiovascular F_requent mental
Heavy drinking Cancer distress
Obesity Asthma Sleep disturbances
Risk of AIDS Diabetes Nervousness
Highon painkillers Autoimmune MH problem requiring
Obesity COPD medication
Ischemic heart disease Emoticnal problems
Liver disease regtrict activities
Health /Social Problems Setious & persistent

Fair or poor health mentalillness

Life dissatisfaction

Health-related limits to quality of life
Disahility that impedes daily functioning
Don’t complete secondary education
Unemployment

History of adult homelessness

Intergenerational Transmission
Mental lliness
Drugs or Alcohol Problem
Multiple divorces, separations
Victim of family violence
Adult incarceration




Table 1. Physical and Psychiatric Health Outcomes
Associated with Childhood Trauma

Physical Psychiatric

Back pain Depression

Bladder disorders Dissociative disorders

Chronic fatigue Eating disorders

Chronic pelvic pain Hostility (also a risk factor for

Diabetes mellitus hypertension, coronary heart disease,
Fibromyalgia and myocardial infarction)

Gastrointestinal disorders Sexual dysfunction

Wi re Substance abuse disorders

Heart conditions Suicidal ideation
Neurologic disorders
Obesity

Respiratory disorders

American Family Physician www.aafp.org/afp Volume 88, Number 5 * September 1, 2013



People Who Experience Trauma Are:

4 Times More Likely To .
Become An Alcoholic

4 Times More Likely To Develop A

Sexually Transmitted
Disease
15Times More Likely To
4 Times More Likely To Commiit Suicide
Inject Drugs i
2.5Times More Likely To
Smoke Tobacco

3 Times More Likely To Have

3 Times More Likelleo_Usq
Antidepressant Medication Serious Job Problems
3 Times More Like'!‘ To Be 3 Times More Likely To
Absent From Work Experience Depression

Figure 1
In Mears, C. L., Reclaiming School in the Aftermath of Trauma: Advice Based on Experience. Paigrave Macmillan, 2012



m&: Top 10 risk factors for

~——_— death in the USA

v smoking,

v' severe obesity,

v physical inactivity,

v" depression,

v suicide attempt,

v" alcoholism, N
v"illicit drug use,

v"Injected drug use,

v" 50+ sexual partners, By
v history of STD i'r‘

Regional Child Abuse Prevention Councils 2011




ACES can have lasting effects on....

<
@
<

Health (obesity, &i:betes,
depression, suicid®e attempts,
STDs, heart disease, cancer,
stroke, COPD, broken bones)

Behaviors (smoking, alcoholism,
drug use)

Life Potential (graduation rates,
academic achievement, lost
time from work)

Risk for Negative Health and

Well-being Outcomes

ACEs have been found to have a graded
dose-response relationship with 40+ outcomes to date.

IR

0 1 2 3 4 >5
# of ACES

*This pattemn holds for the 40+ outcomes, but the exact risk values vary depending on the outcome,



'Pynoos et. al (2014). Psychological Trauma: Theory, Research, Practice and Policy. 6:59-513.

The ACES are Among Many

Childhood Traumas and Adversities Measured by the
National Child Traumatic Stress Network N=10,9911

0 10 20 30 40 50 B0

The original ACES (in
red) are among the most
commonly reported
traumas in studies that
look at additional
traumas.

Over 40% of the children
and adolescents served
by the NCTSN
experienced 4 or more
different types of trauma
and adversity.

Traumatic Loss/Bereavement/Separation
Domestic Violence

Impaired Caregiver

Emotional Abuse

Neglect

Physical Abuse

Sexual Abuse

Community Violence

Sexual Assault/Rape

Serious Injury/Accident

School Violence

Other

llinessiMedical Trauma

Physical Assault

Matural Disaster

Extreme Interpersonal Violence
Kidnapping

Forced Displacement
War/Terrorism/Political Violence (Non-U.S)
WarTerrorism/Political Violence (U.S)

487
I 45.1
I 6.4
I 1.4
3
I 6.2
I 0.1

I 141

I 13.3

I 106

I 106

I 9.7

. g5

. BB

5

N 46

u 2

0 17

11

1 0.9

Percent % Reported

CAMarratives.org



Rates of Maltreatment by Age’

* Most maltreatment happens to younger children.
+ Maltreatment has greater negative effects at younger ages.

Types of Child Maltreatment

Sanual :“:iﬂl
Abuse ;Eﬂ
B%
Psychological 3
Maltreatment

%

I'II Meglect
B7%
Phyzical
Abuse
16 %

1Child Maltreatment 2012. Washington, DC: US Department of Health and Human Services; 2014.

k
Rates of Child Maltreatment by Age Group
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CAMarratives.org




ACES (Adverse Childhood Experiences)’

« In this Narrative, ACES is used generically to refer to overlapping sets
of traumatic and adverse childhood experiences and home environment
factors that substantially increase a child’s risk for serious, lifelong 1
medical and mental ilinesses.

« As the number of ACES increases, the negative outcome of interest
(e.g., mental, medical, social, fiscal) increases in a graded (roughly
stepwise) fashion.

« This cumulative "ACES-effect” occurs at multiple levels from biological
markers of stress within a person to population-based markers of health
such as rates of childhood asthma in a neighborhood.

Ihttp-/lwww._cdc_goviviolenceprevention/acestudy/prevalence _html CANarratives org



How the ACES Work

Adverse Childhood Experiences
*Abuse and Neglect (e.g., psychological, physical, sexual)
*Household Dysfunction (e.g., domestic violence, substance abuse, mental illness)

¥

Impact on Child Development
*Neurobiologic Effects (e g., brain abnormalities, stress hormone dysregulation) R
*Psychosocial Effects (e.g., poor attachment, poor socialization, poor self-efficacy)
*Health Risk Behaviors (e.g., smoking, obesity, substance abuse, promiscuity)

$

Long-Term Consequences
Disease and Disability Social Problems
*Major Depression, Suicide, PTSD -Homgles_sness
+Drug and Alcohol Abuse *Prostitution
«Heart Disease *Criminal Behavior
«Cancer *Unemployment
«Chronic Lung Disease *Parenting problems _ _
*Sexually Transmitted Diseases *High utlllzatlpn of health and social services
«Intergenerational transmission of abuse *Shortened Lifespan Ctrtives o




Death

Early
Death

Disease,
Disability, and
Social Problems

Adoption of
Health-risk Behaviors

R
Social, Emotional, and
Cognitive Impairment
Disrupted Neurodevelopment

Adverse Childhood Experiences

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

Conception
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Development is an ongoing dynamic

and .

The dynamic is always developing
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Development results from an on-
going, re-iterative, and cumulative
dance between nurture and nature

Experience  ({u—

Protective and Personal
A

(versus Insecure and Impersonal)

Brain Development ¢mmm Epigenetic Changes
Alterations in Brain Alterations in the Way the
Structure and Function Genetic Program is Read

Behavior

Adaptive or Healthy Coping Skills
(vs. Maladaptive or Unhealthy Coping Skills)

BUILDING
AAcntal ¥V¥eliness
LEARMING C®LLAB®EATIVE




MACROSYSTEM
Attitudes and (declogies of the
culitur e

EXOSYSTEM

MESOSYSTEM

MICROSYSTEM

INDIVIDUAL
(sax, age
halth et}

Health services

Local pelinics

lllustration of Bronfenbrenner's ecological framework
for human development



Core elements of positive developmental,

educational and therapeutic experiences —i.e.,
“trauma-informed” & developmentally respectful

* Relational (safe)

* Relevant (developmentally-matched)
* Repetitive (patterned)

* Rewarding (pleasurable)

* Rhythmic (resonant with biology)

* Respectful (child, family, culture)

&l rights reserved & 2007 -2014 Enacs O, Py




Tronick and Hunter Waddington, Dynamic Systems, and Epigensatics

FIGURE 1 | On the left are some of the factors that affect physical and mental functioning to the right. In between are two distinct areas. The box at the

bottomn suggests some of the processes that mediate the effects of the factors on the left as they affect heaith outcomes. The figure in the middle is the caretaker

offspring interactive systarn that in humans and many other mammals regulates the state of the infant. In this model the caretaker-offspring system can either buffer
the offspeing from the effects of factors on the left or transduca the effects of those factors to the offspring.




Meuro Endocrinol Lett. 2011;32(2):111-20.
Attachment in integrative neuroscientific perspective.
Hruby R, Hastol, Minarik P.

Radowvdan hrubsy Jare! Hadlo, Peter Mindnk
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sequeNtial NeurodeveLoPMent

age of MOSt active | Sensitive  braiN CRitiCAL fUNCtIONS | PRIMARY deveLoPMeNtal
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0-9 months Brainstem Regulation of arousal, State regulation, primary

sleep and fear states attachment, flexible stress

response, resilience

6 months-2 years Diencephalon Integration of multiple  Sensory intefjration, motor
sensory inputs control, relational flexibility,
attunement
1-4 years Limbic system Emotional states, Emotional regulation,
social language, empathy, affiliation,
interpretation of tolerance

nonverbal information

3-6 years Cortex Abstract cognitive Abstract reasoning,
functions, socio- creativity, respect, moral and
emotional integration  spiritual foundations
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Figure 1. Hierarchy of brain organization and function.

The brain is organized in a hierarchy that develops in a sequential manner. Four developmentally distinct
regions (brainstem, diencephalon, limbic, and cortical) are woven together by multiple neural networks.

The monoamine (i.e, NE: norepingphrine- and DA dopamine-containing) and other related (e.g., SER:

serofonin-, ACH: ac-e{vlchﬂﬁne-mnmmmgﬁ systems oviginate in lower brain areas and have widespread
impact on widely distributed “upsfream” systems in the brain and the “downstream” systems of the body.
These regulatory networks play a rele in infegrafing, processing, and acting on incoming patterns of neural
activity flrom the primary sensory networks (such as touch, vision, and sound that monitor the external
environment), somafic networks (Such as motor-vestibular, cardiovascular, and respiratory that monitor
the infernal environment) and cevebral networks (such as cortical modulating networks that monitor the
brain’s infemal environment). This ongoing, dynamic input firom the brain, body, and world is integrafed,
processed, and acted on fo help regulate the individual
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Figure 8b
When in the alert state, the individual will be externally focused and use existing problem-solving
strategies. In this state, active-working memory and short term memory allow learning of new cognitive
concepis.
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~ Reflective
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Figure 8a
When calm, an individual has access to systems that allow reflection and abstract thinking. In this state,
the individual can take previously learned experience, reflect on it, and make “new” connections between
two existing ideas, concepts, experiences etc. It is in this reflective state that we are most creative,

innovative, and “future oriented.”



The brainis arganised and matures in 3 hierarchical fashion from primitive to comple.

Meural development is use dependent. Repetitive experiences result in the development of neural
pathways and the function of key structures in the brain.

Reliable, consistent caregiving contributes to the developing child's capacity to regulate arousal.
Traurna and neglect contribute to disorganisation and an inability to regulate arousal.

The Limbic system is tha early warning system for the brain and 'remembers’ information it associates
with threat. Because higher order cognitive functions are not irvalved in the threat response, the brain
responds with alarm if it picks up signals that resemble the traumatic information.

The fight, flight and freeze responses in children are the activation of the threat response but can be
mistaken for a range of behavioural problems.

Provision of a safe erwironment, attuned, reliable and consistent care and a patterned, repetitive
response is the bast approach to optimising children’s developmant.

The first three years are a particularly sensitive time for brain developrnent.
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Figure 5: The Pattern of Stress has a Role in Determining Risk or Resilience

B.D.Perry



Responses to Stress, Distress,
Trauma

Heterogeneity of response patterns
Adaptive changes in cognition

Adaptive changes in affects

Adaptive changes in behavior

Adaptive changes in neurophysiology

Adaptive changes in physiology

B.D.Perry



Defining Adversity or Stress

* Toxic Stress
— Long lasting, frequent, or strong intensity

— More extreme precipitants of childhood stress (ACEs)
« Physical, sexual, emotional abuse
» Physical, emotional neglect
» Household dysfunction

- Insufficient social-emotional buffering
(Deficient levels of emotion coaching, re-processing, reassurance and support)

— Potentially permanent changes with long-term consequences

» Eplgenetics (there are life long / intergenerational changes
in how the genetic program is turned ON or OFF)

* Brain architecture (the mediators of stress impact upon
the mechanisms of brain development / connectivity)

Hu-l.ll—.j.!HG.
AAdcnial ¥¥allness
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Positive Stress

Tolerable Stress

Toxic Stress

Normal and essential part

of healthy development
Brief increases in heart rate

and blood pressure

Mild elevations in hormonal
levels

Example: Tough test at
school. Playoff game.

Body’'s alert systems
activated to a greater
degree

Activation is fime-limited
and buffered by caring
adult relationships.

Brain and organs recover
Example: Death of a loved
one, divorce, natural
disaster

Occurs with strong, frequent
or prolonged adversity
Disrupts brain architecture
and other organ systems
Increased risk of stress-
related disease and
cognitive impairment
Example: abuse, negled,
caregiver substance
dependence or mental
illness



STRESSIN TOXIC STRESS
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can last a lifetime.
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Positive Stress Toxic Stress

= Body's alert systems
activated to a greater
degree

= Activation is time-limited
and buffered by caring
adult relationships.

=  Brain and organs recover

= Example: Death of a
grandparent, car accident.

Intense, prolonged, repeated, unaddressed;
Child or family vulnerabilities, limited supports, devel. delays

Social-Emotional buffering, Learned skills, Parent/Child
Resilience, Early Detection, Effective Intervention
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Developmental
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CHARACTERISTICS
Survive the

_,  worst

"Brawn over

Brains” "
_” Focused: Fight, conditions
Dangerous TOWCSTREES  Flight or Freeze
,-""" Dissonance between
BRAIN + biological adaptation
Enr:en:ﬁ:-n —+  Prepares for “'{% & social expectations
anticipated world fuels problems

CHARACTERISTICS
\ Survive in
"Process over

good times;
Power” vulnerable in
5
afe Multi-focused: poor
Relational conditions

Agapted from the research af Martin Teicher, MO, PAD



Brains to Fit the Life We'll Live

Toxic
Stress

Assuminga
neutral start:

All brains will
adapt to
SUrvive

@ TPOLICY »
x :
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e e o

i‘IIZINI"HEI'_'ﬁI

DEVELOPMENT
for a tough life:

» Emotion processing
regions smaller, less
efficient

- Efficient production of
stress-related chemicals

- Dysresulated happy
hormones

» Fewerreceptors for

INDIVIDUAL
characteristics
& traits

- Competitive

- Hot tempered

» Impulsive

- Hypervigilant

= “Brawq over
brain;Eur

—

WHYIT
WORKS

Under the worst
conditions, such
aswar & famine,
both the
individual & the
species survive.

calming « Withdrawn
« Less whit t - Emotionally
esswhite matter Jetached
» Numb
DEVELOPMENT INDIVIDUAL
for a good life: characteristics
. Emlntinn processing & traits
regions robust and « Laid back
efficient lati .
« Abundanthappy : RE. tionship-
hormones oriented
» High density white matter, * Reflective
especially in mid-brain + “Process over
power”

—

WHYIT

WORKS
By striving for
cooperative
relationships,
individual &
species live
peacefully.




The Childhood Roots of Health and Parenting Disparities:
How Adversity is Built Into the Body and Transmitted
Intergenerationally

Middie
Childhood
Chff:;g;d' Adolescence
Conception g ogicallim. Adulthood
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How ACES Cross Generations

Generation 1

Aggression Depressun School C h | I d %

Conduct PTSD

Problems Anxiety meblems

Adolescent

Adult

Generation 2
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Figure 2: Modulation of regulatory networks

his schematic illustrates the afferent (incoming) neural networks that provide input to the set of regulatory
aural networks that are in the lower regions of the brain (e.g., the norepinephrine, dopamine, serotonin,
1d acetylcholine-containing networks).® The crucial regulatory neural networks involved in the stress
sponse (and multiple other functions) are, themselves, modulated through pattermed, repefifive and
wthmic input from both “boffom-up” (ie, somatosensory) as well as “top-down” (ie,
wrebromodulatory) systems. The brain processes {and acts) on incoming input at multiple levels; while
le brain is essentially an open and interactive system, this multilevel process of sensing, processing, and
cting on the world/environment basically “begins™ at the site of inifial input of sensory, somatic or
wrebral input to the lower areas of the brain. Incoming modulatory input provides a direct route to these
wucial regulatory neural networks and can influence the organization, re-organization, and functional
atus of these key systems. These regulatory networks (NE, DA, SER) can be altered and sensitized by
“olonged or chaotic patterms of activation.’



Impact of Trauma

= Activation of survival
responses:
* Fight
« Flight
* Freeze
* Submit

= Shutting down of
non-essential tasks.

= Rational thought is less
possible at this time.

{Roppar, 2003)

‘ Capyeght 2007 Trawrs Irformes Care Stakansider Groep Traming Subcommittes 17




Impact of Trauma

=Prolonged exposure to trauma and/or

repetitive traumartic events MAY:

* Cause an individual’s natural alarm system to no
longer function as it should.
* Create emotional and physical responses to stress.

* Result in emotional numbing and psychological
avoldance.

« Affect an individual's sense of safety.
* Diminish an individual’s capacity to trust others

{Hoppar, ZO0E
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ResPonses to threat — the grousdl Continuum

threat CalM | dROuSdaL fedr tERROR
RESPONSE
COMEiNuuM

Hyperarousal  The fight, flight” reaction. The activation of the limbic systern and the parception of
degree of threat will determine how arocused the child becomes.

When the brain perceives a serious threat the child's response moves further along the
arousal continuurn, with increased focus on survival and decreased cognitive capacity.
The maore primitive parts of the brain drive the process and the child's subjective
experience moves along the continuurn from fear to terror.

Arousal behaviours can look like agitation, hyperactivity, defiance, aggression.

hYPerRarouSaL VigiLaNce | Resistance defiance

COMEINUUM (crYiNg)
(tantrums)

Dissociation Sometimes called the ‘freeze’ response. This means a shutting down, a feeling
of detachment or of being removed from the event and watching from a distance.
The intensity of dissociation varies depending on the duration of the event and
intensity of fear. From the outside, dissociative children may Llook Like they are simply
concentrating, day-dreaming or detached.

dissociztive doidamMce | CompLizMce dissociation fAIMLING
CoMNtiNuuM (robotics
detached) fetal ROCKING

Source: Adapted from Child Trauma Acaderry, 2008, Lessan 2: pp.1-5.
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Journal of Child Psyelology and Psychiatry 5723 [2016), pp 241-266 ded: 10,1111 fjepp. 12507

Annual Research Review: Enduring neurobiological
effects of childhood abuse and neglect

Martin H. Teicher'? and Jacqueline A. Samson!~?
'Department of Peychiatry, Harvard Medical School, Boston, MA; *Developmental Biopsychiatry Research Program,
McLean Hospital, Belmont, MA, USA

Backgronnd: Childhood maltreatment is the most important preventaljle cause of psychopathology accounting for
about 45% of the population attributable risk for childhood onset psychiatric disorders. A key breakthrough has been
the discovery that maltreatment alters trajectories of brain development. Methods: This review aims to synthesiz
neurnimaging findings in children who experdenced caregiver neglect as well as from studies in children, adolescents
and adults who experienced physical, sexusl and emotional abuse. In doing so, we provide preliminary answers to
questions regarding the importance of type and timing of exposure, gender differences, reversibility and the
relationship between brain changes and psychopathology. We also discuss whether these changes represent adaptive
moddifications or stress-induced damage. Results: Parental verbal abuse, witnessing domestic violence and sexual
abuse appear to specifically target brain regions (auditory, visusl and somatosensory cortex) and pathways that
process and convey the aversive experience. Maltreatment is associated with reliable morphological alterations in
anterior cingulate, dorsal lateral prefrontal and orbitofrontal cortex, corpus callosum and adult hippocampus, and
with enhanced amygdala response to emotional faces and diminished striatal response to anticipated rewards.
Evidence is emerging that these regions and interconnecting pathways have sensitive exposure periods when they are
most vulnerable. Conclusions: Early deprivation and later abuse may have opposite effects on amygdala volume.
Structural and functional abnormalities initially attributed to psychiatric illness may be a more direct consequence of
abuse. Childhood maltreatment exerts a prepotent influence on brain development and has been an unrecognized
corfound in almost all psychiatric neuroimaging studies. These brain changes may be best understood as adaptive
responses to facilitate survival and reproduction in the face of adversity. Their relatonship to psychopathology is
complex as they are discemible in both susceptible and resilient individuals with maltreatment histories.
Mechanisms fostering resilience will need to be a primary focus of future studies. Heywords: Child abuse;
neglect; neurmimaging; resilience; stress.

Key points

+ Childhood maltreatment is associated with consistent alterations in corpus callosum, anterior cingulate,
dorsolateral prefrontal, orbitofrontal cortex and adult hippocam pus.

+ Maltreatment is corsistently associated with enhanced amygdala resporse to threatening stimuli and
diminished striatal response to anticipated reward.

» Brain regions and pathways reported to differ in maltreated individuals are predominantly part of circuits
regulating threat detection and reward antidpation.

» Exposuretosingletypes of abuse is associated with specific alterations in regions and pathways that covey the
aversive experience.

« Maltreatment-associated brain changes make sense as adaptive responses to early adversity that can alter

stress response and shift approach—avoidance decisions.

Fel ationships between brain changes and psychopathology are complex as these changes have been reported

in maltreated subjects without psychopathol ogy.
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REVIEW
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Mat Rev Neurosci. 2016 Sep 19:17(10):652-66. doi: 10.1038/mm.2016.111.

The effects of childhood maltreatment on brain structure, function and connectivity.
Teicher MH'™2, Samson JA™, Anderson CM'Z, Qhashi K'=.

+ Author information

Abstract
Maltreatment-related childhood adversity is the leading preventable risk factor for mental illness and substance abuse. Although the

association between maltreatment and psychopathology i1s compelling, there is a pressing need to understand how maltreatment increel%es
the risk of psychiatric disorders. Emerging evidence suggests that maltreatment alters trajectories of brain development to affect sensory
systems, network architecture and circuits involved in threat detection, emotional regulation and reward anticipation. This Review explores
whether these alterations reflect toxic effects of early-life stress or potentially adaptive modifications, the relationship between
psychopathology and brain changes, and the distinction between resilience, susceptibility and compensation.

MID: 27640984  DOI: 10.1038/nm.2016.111
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SPECIAL ARTICLE

Developmental psychopathology: recent advances
and future challenges

SerH D. PoLrak

Department of Psychology, University of Wisconsin-Madison, Madison, WI 53706, USA h

The integrative field of developmental psychopathology is having a huge impact on owr understanding of human health and behavior. In
this paper, I use the example of children’s early siress exposure to illusirate how developmental psychopathologists now tend to deemphasize
diagnostic categories and, instead, emphasize the social and biological contexts, events and circumstances that have created opportunities
for maladaptive responses and health problems in youth. This example shows that developmental psychopathology is increasing understand-
ing of how children develop the abilities that allow them to cope effectively with challenges and what leads to failures in development of
these abilities. Integrating research about the neurobiology of learning may prove to be a powerful future direction to understand how the
environment regulates behavior. Learning processes become increasingly intricate and fine-tuned as relevant neuroanatomical systems devel-
op, and as the range, complexity and amount of environmental information increases for the developing child. A focus on these processes
allows psychopathologists to formulate questions about which neural mechanisms children use to process information, how these mecha-
nisms arve themselves shaped by social context, why adverse social environments confer visk for children, and, perhaps, what sons of neutrally
informed interventions might remediate the deficits in self-regulation that underlie common psychopathologies.

Key words: Developmental psychopathology, child stress, child psychiatry, child maltreatment, depression, child development, attention,
learning

(World Psychiatry 2015;14:262-269)
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Figure 8¢
When in the alarm state, the individual will shut down un-needed cognitive capabilities (such as the need to
learn some new math concept) and focus on the immediate perceived threat. The capacity to learn still
exists but what is leamed will be different. Two children in the same classroom in different “states” of

arcusal will learn different things firom the same lecture: the child in the active alart state will learn most gf
the acadsmic, cognifive content of the lecture, the child in the state gf alarm will focus on predominantly
nor-verbal relafional cues such as who is whispering fo whom in the back of the class, who the feacher
looks atf most, or who the feachers smiles at the most, as well as any other streat or hallway noises. This
Inpenigilance is a common component of a child with a sensifized sivess response system {as described
abovel.
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REACTIVE
Reflexive

FEAR

Beuse D Perrv. MD, PHD D 20102015

Figure 8d
By the time an individual is in the state of fear the capacity to focus on traditional cognitive content in the
classroom is essentially gone. A child or youth in this state will frequently misunderstand attempts by
teachers and staff to help them focus or “behave” and the resulting behaviors can be overt “fight” or
“flee” in nature, resulting in a disrupted classroom and both a dysregulated teacher and student.



The Developmental Window: State Dependence
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Alert /,
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Calm
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westw il dTrauma.ong Brucs O Perry, M0, PhD € 201 0-2013
Figure 7. The Developmental Window

This figure illustrates two stress-reactivity curves; the black line indicates a neurotypical relationship
between the level of external challenges, stress or threat and the appropriate proportional shift in internal
state reguived fo adapt, adiust and cope with the level of sivess; with minor sivessors, there are minor shifts
in the infernal state and with major challenges a larger shift in infamal state is required  The red curve
illustrates the distorfed, sensifized siress-reactivity curve that resulfts from pattens of exireme,
unpredictable or prolonged stress activation such as is seen in many children from inter-country adoptions.
In this case, there is a significant over-activity at baseline and an eover-reacfion even in the face of
relatively minor challengeas. All learming—social, emotfional, behavieral, or cognifive—requires axposure
to novelty, a novel set of experiences that will, with repetition, ultimately become familiar and then
‘intermalized” or leanead.  The hatched bars indicate the Developmental Window where enough—but not
foo much—siress aclivation cccwrs fo promote optimal learming.  Too little novelty would lead fo liffle
sivess activation and minimal leaming while too much activation leads to distress and ingfficient
intermalization of information.
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Figure 6. Differential Stress-Reactivity

This figure illustrates three stress-reactivity curves; the middle straight line imdicates a neurofypical
relationship between the level of external challenge, stress or threat and the appropriate praporfional shift
in internal state required fo adapt, adjust, and cope with the level of stress; with minor strassors, there are
minor shifts in the infernal state and with major stressors a larger shift in internal state is reguired. The
upper (Sensitized) curve illustrates the distorted, sensitized stress-reactivity curve that results from pattermns
of extreme, unpredictable or prolonged stress activation such as is seen in many youth and adults in the
jwmﬂe and criminal fustice systems. In this case, there is a significant over-activity at baseline and an
over-reaction even in the face af relatively minov challenges. All lemming—social, emotional, behavieral,
or cognitive—requires exposure to novelty; in turm, novelty will activate the siress response systems. In an
individual with neurofpical reactivity this will create a moderate, but manageable, dose of “siress.’
Repetition with novelty (such as in an academic seffing—or certain therapeufic situations) will ultimately
lead to a tolerance jr::ui‘.l‘em‘z‘j and the capacity to demanstrate resilience {lowar curve). In contrast, a
sensitized individual will find the imtroduction to simple challenges such as fransitions, new academic
concepts, complex or unpredictable social situations overwhelming—even fear-inducing, rhemb}' inhibiting
apporiunities for normal social, emotional and cognitive development. This sensifization is hypothesized fo
be one of the primary mechanisms underlying many of the emotional, behavioral, and learning problems
seen in childven and youth souggling in school
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FIGURE(1. Biological responses to stressors. Emotional trauma causes neuroinflammation, which
is linked to multiple biological responses.
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Fig. 1. Effects of stress exposure on the HPA axis activity. Early life adverse events may disrupt the HPA axis response at many levels thus affecting several systems. Alterations
in the CN5 development and the neurochemical response may contribute to the onset or development of long-last neurobehavioral and neurochemical changes later in life.



Relationship between the HPA axis, immune systems, and other body systems.
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Table 1

Brain Area Function

Glucocorticoid effect on brain from toxic stress

Neuronal Impact of
Excess Glucocorticoid
in Toxic Stress

Behavioral Consequence
from Toxic Stress

Brain "alarm™
Responsible for
emotional memory

Amygdala

Amygdala hypertrophy Aggressive behavior
with minimal threat
Impulsivity that can

Allows brain to access
information from
other brain centers

Role in learning and

Generates aggressive or mimic ADHD
impulsive behaviors to
protect the body
Hippocampus Brain "search engine” Limits neuronal Pr tive effect of some

formation (normally,
neuron formation in trauma
hippocampus occurs  Limits learning
throughout lifespan) MNegatively impacts
educational
achievement

amfesia about prior

memory
Prefrontal Suppresses impulses and
cortex emotion generated by

limbic system
Executive function:
Impulse control,
working memory, and
cognitive flexibility

Limited ability to
suppress aggression

Limits ability to think
through consequences
of actions

Can look like ADHD,
aggression or
oppositional defiant
disorder

Slows synaptic
connectivity

Abbreviation: ADHD, attention deficit hyperactivity disorder.

Foster Care and Healing
from Complex Childhood
Trauma

Moira Szilagyi, mp, pho®|

Pediatr Clin N Am 61 (2014)

Heather Forkey, mp*,

http:/fdx.doi.org/10.1016/.pcl.2014.06.015

1058-1072

0031-3955/14/§ - see front matter © 2014 Elsevier Inc. All rights reserved.
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Figure 1. Depiction of neuroimmuns network hypothesis. HPA, hypothalamic-pituitary-adrenocortical; IL-1, intedeukin-1§; IL-6, intedeukin-6; SNS,
sympathetic nervous system; TNF-«, tumor necrosis factor-alpha. Illustration by Chi-Chun Liu and Qingyang Chen.




Early-Life Adversity and Physical and Emotional
Health Across the Lifespan: A Neuroimmune
Network Hypothesis

Robin Musslock and Gregory E. Miller

ABSTRACT

Children who experience chronic stressors are vulnerable to emotional and physical health problems across the
lifespan. This phenomenon raises guestions for scientists and clinicians alike. How does adversity get under the skin
of the developing child? Through what mechanisms does it confer vulnerability to a heterogeneous set of mental and
physical illnesses? And how does it instantiate risk across different life stages, esgendering vulnerability to
conditions that develop shortly after stressor exposure—like depression—and conditidns that manifest decades
later, like heart disease? Although answers to these guestions have started to emerge, research has typically focused
on single diseases or organ systems. To understand the plethora of health problems associated with childhood
adversity, we argue that the field needs a second generation of research that recognizes multidirectional transactions
among biological systems. To help facilitate this process, we propose a neurcimmune network hypothesis as a
heuristic framework for organizing knowledge from disparate literatures and as a springboard for generating
integrative research. Drawing on existing data, we argue that early-lfe adversity amplifies crosstalk between
peripheral inflarmmation and neural circuitries subserving threat-related, reward-related, and executive control-related
processes. This crosstalk results in chronic low-grade inflammation, thereby contributing to adiposity, insulin
resistance, and other predisease states. In the brain, inflammatory mediators act on cortico-amygdala threat and
cortico-basal ganglia reward, circuitries in a manner that predisposes individuals to self-medicating behaviors like
smoking, drug use, and consumption of high-fat diets. Acting in concert with inflammation, these behaviors
accelerate the pathogenesis of emotional and physical health problems.

Keywords: Depression, Heart disease, Inflammation, Maltreatment, Poverty, Stress
http/dx.doi.org/10.1016/].biopsych 2015.05.017




Mediating role of the NEI network in linking early life experiences to individual differences in
health and functioning.
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Fig. 1. Model Neumhiological effects of childhood advwesity, Childhood adversity engendes risk of paychopathology and medical
maorhidity through a mumber of inter-related pathways Genetic semsitivity to envimnmental factors & an important determinant of
nisk, and epigenetic efiects of early adversity influence the hiological impact of stress exposure. Behavioral adaptation may exacerbate
or ameliorate these effects. Ensuing alterations of neumendocrine, meuroimmune, and neurotrophin pathways are thought to be
mechanims of the development of paychiatric disorders and related medical conditions.

Acta Psychiatr Scand. 2013 Dec;128(6):434-47. doi: 10.1111/acps.12143. Epub 2013 May 10.
The neurobiological correlates of childhood adversity and implications for treatment.
Tyrka AR, Burgers DE, Philip NS, Price LH, Carpenter LL.
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The relationship between early-life
environment, the epigenome and the
microbiota

Children exposed to early-life adversity carry a greater risk of poor health and disease Amber V Majnik*”
into adulthood. This increased disease risk is shadowed by changes in the epigenome. & Robert H Lane'
Epigenetics can change gene expression to modify disease risk; unfortunately, 'Department of Pediatrics, Medical

. . . . . College of Wisconsin, 8701 Watertown
how epigenetics are changed by the environment is unclear. It is known that the Plank Fel. Milwaukae. W1 53276, USA
environment modifies the microbiota, and recent data indicate that the microbiota *author for correspondence:
and the epigenome interact and respond to each other. Specifically, the microbiome Tel: +1414 955 2374
may alter the epigenome through the production of metabolites. Investigating amajnik@mew.edu
the relationship between the microbiome and the epigenome may provide novel
understanding of the impact of early-life environment on long-term health.

Keywords: early-life adversity = environment = epigenetic * epigenome # histone
modification * metabolite » methylation * microbiome

Executive summary

= Early-life adversity influences adult health.

* The epigenome and the microbiome dynamically respond to the environment to effect health.

* The epigenome and the microbiome molecularly interact with each other and influence each others response.

= Microbial metabolites can influence epigenetic patterns and change gene expression.

= The microbiome may provide novel access to affect epigenetic modifications.

= Understanding the relationship between the epigenome and the microbiome may allow for novel ways to
prevent, predict and treat disease.

10,221 7epil5. 74 @ 2015 Future Medicine Ltd Epigenomics (2015) 7(7), 11731184 [55M 1750-191



Adolescence

Fig. 1. The microbiota-gut-brain axis in adolescence, This bidirectional axis is generally healthy and functioning, but environmental factors frequently encountered by the
developing teen - such as drugs of abuse, alcohol, altered nutrition and sleep, and stress all have known effects on the intestinal microbiota. Here we propose that these
environmentally induced alterations to the microbiota may be playing a role in psychiatric disease pathogenesis, particularly in relation to those disorders that often first
manifest in the teenage years.
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Figure 3 | Impact of the gut microbiota on the gut-brain axis in health and dizeaze. Itis now generally accepted
that a stable gut microbiota is essential for normal gut physiology and contributes to appropriate signalling along the gut—
brain axis and, thereby, to the healthy status of the individual, as shown on the left-hand side of the figure. As shown on the
right-hand side of the figure, intestinal dysbiosis can adversely influence gut physiology, leading to inappropriate gut—
brain axis signalling and associated consequences for CNS functions and resulting in disease states. Conversely, stress at
the level of the CN5 can affect gut function and lead to perturbations of the microbiota. Figure is modified from REE. 23.
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Exploring the Relationship Between Childhood Maltreatment
and Addiction: A Review of the Neurocognitive Evidence
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Impact of Early Life Adversity on Reward Processing in
Young Adults: EEG-fMRI Results from a Prospective Study
over 25 Years

Regina Boecker!, Nathalie E. Holz', Arlette F. Buchfhann', Dorothea Blomeyer!, Michael M. Plichta®,
Isabella Wolf'3, Sarah Baumeister!, Andreas Meyer-Lindenberg?, Tobias Banaschewski’,

Daniel Brandeis"**%*, Manfred Laucht'™*®
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Psychollogy. University of Potsdam, Potsdam, Gesmany

Abstract

Several lines of evidence have implicated the mesolimbic dopamine reward pathway in altered brain function resulting from
exposure to early adversity. The present study examined the impact of early life adversity on different stages of neuronal
reward processing later in life and their association with a related behavioral phenotype, i.e. attention deficit/hyperactivity
disorder (ADHDY. 162 healthy young adults (mean age=24.4 years; 58% female) from an epidemioclogical cohort study
followed since birth participated in a simultaneous EEG-fMRI study using a monetary incentive delay task. Early life adversity
according to an early family adversity index [EFA) and lifetime ADHD symptoms were assessed using standardized parent
interviews conducted at the offspring's age of 3 months and between 2 and 15 years, respectively. fMRI region-of-intenest
analysis revealed a significant effect of EFA during reward antidipation in reward-related areas (ie. ventral striatum,
putamen, thalamus), indicating decreased activation when EFA increased. EEG analysis demonstrated a similar effect for the
contingent negative variation [CNV), with the CMV decreasing with the level of EFA. In contrast, during reward delivery,
activation of the bilateral insula, right palidum and bilateral putamen increased with EFA. There was a significant
association of lifetime ADHD symptoms with lower activation in the left ventral striatum during reward anticipation and
higher activation in the right insula during reward delivery. The present findings indicate a differential long-term impact of
early life adversity on reward processing implicating hyporesponsiveness during reward anticipation and hyperrespon-
siveness when receiving a reward Moreover, a similar activation pattern related to lifetime ADHD suggests that the impact
of early life stress on ADHD may possibly be mediated by a dysfunctional reward pathway.
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EXPOSURE TO VIOLENCE AND OTHER STRESSORS DURING
CHILDHOOD 15 AS50CIATED WITH TELOMERE EROSION FROM

5 10 10 YEARS OF AGE: A LONGITUDINAL STUDY;
MoLecuLAR PSYCHIATRY; SHALEV, ET AL.

TELOMERES

PROTECT THE ENDS OF THE CHROMOSOME

FRAYED TELOMERES ARE ASSOCIATED WITH CHRONIC DMSEASE,
PREMATURE AGING WITH CHRONIC DISEASE ONSET, AND EARLY DEATH

significantly more telomere erosion by age 10...7
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Hg. 2. Telomere length regulation. Schematic representation of telomere length regulation, senescence and cellular aging. Solid lines indicate direct effects, supported by
empirical evidence. Dashed lines indicate hypothetical indirect effects, likely through other molecular mediators.
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Priority Communication

Alterations of Mitochondrial DNA Copy Number
and Telomere Length With Early Adversity and
Psychopathology

Audrey R. Tyrka, Stephanie H. Parade, Lawrence H. Price, Hung-Teh Kao, EartTr'a Porton,
Moah 5. Philip, Emma 5. Welch, and Linda L. Carpenter

ABSTRACT

BACKGROUND: Telomens shortening and alterations of mitochondnal biogenesis are involved in cellular aging.
Childhood adversity is associated with telomane shortening, and several investigations have shown short telomanas
in psychiatnc disorders . Hacent studies have examined whathar mitocchondra might be involved in neuropsy chiatic
conditions; findings ars limited and no prior work has axamined this in ralation to strass exposura.

METHODS: Two-hundred ninety healthy adults provided information on childhood parental loss and maltreat ment
ard completed diagnostic intanviews. Pariciparts were categorzed inte four groups based upon the presance or
absance of childhood adversity and the presence or absence of lifetime psychopathology fdeprassiva, anxiety, and
substance use disorders). Telomers length and mitcchonddal DNA (mtDMA) copy number were measured from
leukocyte DMA by quantitative polymerase chain reaction.

RESULTS: Childhood adversity and lifetime psychopathology wera each associated with shorter telomenss (o < 1)
and higher mtDNA copy numbers (g < .001). Significantly higher mtDMNA copy numbsars and shorter telomeanas wane
saan in individuals with major depression, deprassive disorders, and ardety disorders, as well as those with parental
loss and chidhood maltreatmert. A histery of substance disordars was also associated with significantly higher
mtDNA copy numbers,

CONCLUSIONS: This study provides the first evidence of an alteration of mitochondrial bicgenasis with eady life
stress and with andety and substance use disorders. We meplicate pror work on telomens length and
psychopathology and show that this effect is not secondary to medication use or comorbid medical ilness. Finally,
wa show that early life stress and peychopathology ame each associated with these markers of callular aging.

Keywords: Anxiety disorder, Childhood, Depressive disordar, Eady life stress, Mitochondria, Telomears
hitpe/ /. doi.omy 0. 1016 biopsyeh. 2014.12.025
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Lifespan adversity and later adulthood telomere length in the nationally representative US Health and
Retirement Study. lb
Puterman E', Gemmill A%, Karasek D, Weir D¢, Adler NE®, Prather AA5, Epel ESS.

+ Author information

Abstract

Stress over the lifespan is thought to promote accelerated aging and early disease. Telomere length is a marker of cell aging that appears to
be one mediator of this relationship. Telomere length is associated with early adversity and with chronic stressors in adulthood in many
studies. Although cumulative lifespan adversity should have bigger impacts than single events, it is also possible that adversity in childhood
has larger effects on later life health than adult stressors, as suggested by models of biclogical embedding in early life. No studies have
examined the individual vs. cumulative effects of childhood and adulthood adversities on adult telomere length. Here, we examined the
relationship between cumulative childhood and adulthood adversity, adding up a range of severe financial, traumatic, and social exposures,
as well as comparing them to each other, in relation to salivary telomere length. We examined 4,598 men and women from the US Health and
Retirement Study. Single adversities tended to have nonsignificant relations with telomere length. In adjusted models, lifetime cumulative
adversity predicted 6% greater odds of shorter telomere length. This result was mainly due to childhood adversity. In adjusted models for
cumulative childhood adversity, the occurrence of each additional childhood event predicted 11% increased odds of having short telomeres.
This result appeared mainly because of socialltraumatic exposures rather than financial exposures. This study suggests that the shadow of
childhood adversity may reach far into later adulthood in part through cellular aging.



Childhood Maltreatment and Telomere Shortening:
Preliminary Support for an Effect of Early Stress on
Cellular Aging

Audrey R. Tyrka, Lawrence H. Price, Hung-Teh Kao, Barbara Porton, Sarah A.IMarsella, and
Linda L. Carpenter

Background: Psychological stress and trauma are risk factors for several medical and psychiatricillnesses. Recent studies have implicated
advanced cellular aging as a potential mechanism of this association. Telomeres, DNA repeats that cap the ends of chromosomes and
promote stability, shorten progressively with each cell division; their length is a marker of biclogical aging. Based on previous evidence
linking psychosodal stress to shorter telomere length, this study was designed to evaluate the effect of childhood adversity on telomere
length.

Methods: Thirty-one adults with no current or past major Axis | psychiatric disorder participated. Subjects reported on their history of
childhood maltreatment and telomere length was measured from DNA extracted from frozen whole blood using quantitative polymerase
chain reaction.

Results: Participants reporting a history of childhood maltreatment had significantly shorter telomeres than those who did not report a
history of maltreatment. This finding was not due to effects of age, sex, smoking, body mass index, or other demographic factors. Analysis of
subscales showed that both physical neglect and emotional neglect were significantly linked to telomere length.

Concluslons: These results extend previous reports linking shortened leukocyte telomere length and caregiver stress to more remote
stressful experiences in childhood and suggest that childhood maltreatment could influence cellular aging.

BIOL PRYCHIATRY 2010:67:531-534
© 2010 Society of Biclogical Psychiatry
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Parental responsiveness moderates the association between early-life stress and reduced telomere
length.

Asok A', Bemard K, Both TL, Rosen JB, Dozier M. %

+ Author information

Abstract

Early-life stress, such as maltreatment, institutionalization, and exposure to violence, is associated with accelerated telomere shortening.
Telomere shortening may thus represent a biomarker of early adversity. Previous studies have suggested that responsive parenting may
protect children from the negative biclogical and behavioral consequences of early adversity. This study examined the role of parental
responsiveness in buffering children from telomere shortening following experiences of early-life stress. We found that high-risk children had
significantly shorter telomeres than low-risk children, controlling for household income, birth weight, gender, and minority status. Further,
parental responsiveness moderated the association between risk and telomere length, with more responsive parenting associated with longer
telomeres only among high-risk children. These findings suggest that responsive parenting may have protective benefits on telomere
shortening for young children exposed to early-life stress. Therefore, this study has important implications for early parenting interventions.



Childhood adversity linked to blood pressure dysfunction
November 15, 2016

A difficult childhood may be associated with a risk of poor blood pressure
regulation, according to research presented at the American Heart Association's
Scientific Sessions 2016.

Fluctuations in blood pressure readings (blood pressure variability) have been
associated in some studies to elevated risk of cardiovascular disease and
complications from hypertension. Researchers at the Augusta University Medical
College of Georgia investigated the impact of "adverse childhood experiences" —
childhood abuse or neglect, dysfunctional homes, or low socioeconomic status —
during the transition from childhood to adulthood. Earlier research has linked
adverse childhood experiences to faster increase of blood pressure in adulthood.

Researchers conducted periodic around-the-clock blood pressure monitoring to
capture day and nighttime pressure readings in 373 participants between the ages
of 7 and 38 during a 23-year period. Those who reported childhood adversity were
17 percent more likely to have blood pressure higher than the clinical definition of
hypertension during the daytime.

"Adverse environments in early life have been consistently associated with the
increased risk of hypertension in later life," said Shaoyong Su, Ph.D., lead author
and an associate professor of pediatrics at Augusta University Medical College of
Georgia. "We found that children who experienced childhood abuse or neglect,
dysfunctional homes and low socioeconomic status, were far more likely to have
higher blood pressure at night as well as blood pressure variability over 24 hours, in
addition to more rapid onset of hypertension at an earlier age."



http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/AboutHighBloodPressure/Understanding-Blood-Pressure-Readings_UCM_301764_Article.jsp
http://medicalxpress.com/tags/blood+pressure/
http://medicalxpress.com/tags/childhood/
http://medicalxpress.com/tags/childhood+abuse/
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Childhood abuse, parental warmth, and adult
multisystem biological risk in the Coronary Artery
Risk Development in Young Adults study

Judith E. Carroll™", Tara L. Gruenewald®, Shelley E Taylor™', Denise Janicki-Deverts®, Karen A. Matthews®,

and Teresa E Seeman’
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thildhood abuse increases adult risk for morbidity and mortality.
Less clear is how this “toxic® stress becomes embedded to influ-
ence health decades later, and whether protective factors guard
against these effects. Early biological embedding s hypothesized
to oocur through programming of the neural cincuitry that influ-
ences physiological response pattems to subsequent stress, caus
ing wear and tear across multiple regulatory systems. To examine
this hypothesis, we related reports of childhood abuse to a com-
prehensive 18-blomarker measure of multisystem risk and also
examined whether presence of a loving parental figure buffers
against the impact of childhood abuse on adult risk. A total of
756 subjects (45.8% white, 42.7% male) participated in this ancil-
lary substudy of the Coronary Artery Risk Development in Young
Adults Study. Childhood stress was determined by using the Risky
Families Questionnaire, a wellvalidated retrospective self-report
scale. Linear regression models adjusting for age, sex, race, paren-
tal education, and oral comtraceptive use found a significant pos-
itive relatonship between reports of childhood abuse and
multisystem health risks [B (SE) = 0,68 (0.16); P < 0.001]. Inversely,
higher amounts of reported parental wamth and affection during
childhood was associated with lower multisystem health rsks [B
(5E) = —0.40 {0.14); P < 0.005] A significant interaction of abuse
and warmth (F < 0.05) was found, such that individuals reporting
low levels of love and affection and high levels of abuse in child-
hood had the highest multisystem rsk in adulthood.

physinlogical rgulatory systems in relation to childhood toxic
stress, inchiding increased levek of hemoglobin Alc, elevated
total cholesterol, higher adiposity, and metabaolic syndrmome (13-
15). Likewise, neuroendocrine changes have been observed in
individuals meporting childhood stress, such as greater sympa-
thetic nervows system (SMNS) activity, disrupted hypothalamic—
pituitary—-adrenal || HPA) activity, and autonomic imbalance (11,
16). Childhood thkic stress has also been associated with a less
healthy cardiovascular system profile (eg., elevated blood pres-
sure ), mereases in mammation suggestive of promtfammatory
immune system programming, and accelerated cellular aging
(17=25). In addition to alterations in adult levels of these bio-
markers of nsk, seveml of these markers have been observed in
children with stress (18, 23, 26-3)), with one study reporting
more pronounced effects of cumulative childhood stress on
stress hormaones, blood pressure, and fat deposition among those
with mothers who were cold and unresponsive to their needs
(27). This work indicates that the impact of chidhood stress on
these mgulatory systems may begin in childhood, but might be
buffered by a murturing relatiorship with an adult.

Despite the considerable evidence that childhood toxic stress
is associated with worss mgulation across multipke biological
systems in adulthood, research to date has largely fooused on
cach of these separate, individual systems. Few studies have
sought to evaluate the cumulative biological “toll™ of childhood
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Sgnificance

Adverse social relations in early life are thought to negatively
influence health throughout the |ifespan. The present findings
provide a biological link regarding why negative early life
experences affect health and further suggest that a loving
parental figure may provide protedion. |t k& well recognized
that providing children in adverse circumstances with a nur-
turing relationship i beneficial for their overall well being. Our
findings suggest that a loving relationship may alko prevent
the rise in blomarkers indicative of disease risk across numer-
ous physiological systems, impacting adverse health outcomes
decades later. The results contribute in a meaningful way to
several biological literatures and to the social scences and, as
such, will have a substantial impact.
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Putative biological
Attachment mediators

Figure 1. A Developmental Working Model of Social Buffering of the HPA Axis in Humans
OT = oxytocin. vimPFC = ventro-medial prefrontal cortex. Epi = epinephrine, NE =

norepinephrine.
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Adverse Childhood Experiences and Adult Risk
Factors for Age-Related Disease

Depression, Inflammation, and Clustering of Metabolic Risk Markers

Andrea Danese, MDD, MSc; Terrie E. Moffitt, Ph); Honal ee Harvington, BA; Barry |. Milne, PhD);
Guilherme Polanczyk, MD, Ph}; Carmine M. Pariante, MD, MRCPsych, Phi);

Richie Poulton, PhIY, Avshalom Caspt, PhD}

k

Objective: To understand why children exposed to ad-
verse psychosocial experiences are at elevated risk for age-
related disease, such as cardiovascular disease, by test-
ing whether adverse childhood experiences predict
enduring abnormalities in stress-sensitive biological sys-
tems, namely, the nervous, immune, and endocrine’
metabolic systems.

Design: A 32-year prospective longitudinal study of a
representative birth cohort.

Setting: New Zealand.

Participants: A total of 1037 members of the Dunedin
Multidisciplinary Health and Development Study.

Main Exposwres: During their first decade of life, study
members were assessed for exposure to 3 adverse psy-
chosocial experiences: socioeconomic disadvantage,
maltreatment, and social isolation.

Main Ouvtcome Mceaswres: At age 32 years, study
members were assessed for the presence of 3 age-re-
lated-disease risks: major depression, high inflamma-
tion levels (high-sensitivity C-reactive protein level =3
mg/L), and the clustering of metabolic risk biomarkers
(overweight, high blood pressure, high total choles-

terol, low high-density lipoprotein cholesterol, high
glycated hemoglobin, and low maximum oxygen con-
sumption levels.

Resules: Children exposed to adverse psychosocial ex-
pericnces were at elevated risk of depression, high in-
flammation levels, and clustering of metabolic risk mark-
ers. Children who had experienced socioeconomic
disadvantage (incidence rate ratio, 1.89; 95% confi-
dence interval, 1.36-2.62), maltreatment {1.81; 1.38-
2.38), or social isolation {1.87; 1.38-2.51) had elevated
age-related-disease risks in adulthood. The effects of ad-
verse childhood experiences on age-related-disease risks
in adulthood were nonredundant, cumulative, and in-
dependent of the influence of established developmen-

tal and concurrent risk factors.

Conclusions: Children exposed to adverse psychoso-
cial experiences have enduring emotional, immune, and
metabolic abnormalities that contribute to explaining their
elevated risk for age-related disease. The promotion of
healthy psychosocial experiences for children is a nec-
essary and potentially cost-effective target for the pre-
vention of age-related disease.

Arch Pediatr Adolesc Med. 2009;163(12):1135-1143
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Abuse in childhood and risk of uterine leiomyoma: the role of emotional support in biologic resilience.
Boynton-Jarrett B, Rich-Edwards JW, Jun HJ, Hibert EN, Wright R.J.

+ Author information

Abstract
BACKGROUND: Childhood adversities are associated with adult health. We hypothesize that exposure to physical and sexual abuse inl,\\3

childhood and adolescence will be associated with incidence of clinically symptomatic uterine leiomyomas (fibroids) through influences on
health behaviors and reproductive hormone regulation.

METHODS: Participants included 63,505 women enrolled in the Nurses’ Health Study |1, an ongoing prospective cohort study of
premencpausal women from 14 US states aged 25-42 years at enrollment (19589), who completed a retrospective questionnaire on childhood
violence exposure (2001). A cumulative indicator of severity and chronicity of child/teen violence exposure was derived using factor analysis.
We used a Cox proportional-hazards model to estimate the incidence rate ratios (IRRs) and 95% confidence intervals {Cls).

RESULTS: During the 728,865 woman-years of follow-up (1989-2005), 9523 incident diagnoses of ultrasound- or hysterectomy-confirmed
uterine leiomyomas were reported; 65% reported any physical or sexual abuse. A dose-response association between cumulative abuse and
fibroid risk was found. Compared with those who reported no abuse, multivariable IRRs for ultrasound or hysterectomy-confirmed uterine
leiomyomas were 1.08 (95% CI = 1.03-1.13), 17 (1.10-1.24), 1.23 (1.14-1.33), 1.24 {1.10-1.39), and 1.36 (1.18-1.54), for cumulative

exposures ranging from mildest to most severe. Increased emotional support in childhood also attenuated associations.

CONCLUSIONS: Severity and chronicity of childiteen sexual and physical abuse was associated with increasing risk of clinically detected
fibroids among premenopausal women.
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Adverse childhood event experiences, fertility difficulties and menstrual cycle characteristics.
Jacobs MB', Boynton-Jarrett RD, Harville EWW.

+ Author information

Abstract
INTRODUCTION: Increased childhood adversity may be affect adult fertility, however, the mechanism through which this occurs is unclear.

Menstrual cycle abnormalities are predictive of fertility difficulties, and stress influences menstrual cycle characteristics. Here, we assess
whether adverse childhood experiences (ACEs) are associated with fertility difficulties and menstrual cycle dysregulation, offering a plausible
mechanism for the link between lifetime stress and fertility.

METHODS: From April 2012 to February 2014, 742 pregnant and non-pregnant women aged 18-45 years residing in southeastern Louisiana
provided information on childhood adversity and reproductive history. Associations between ACEs and fertility difficulties and menshrual cycle
patterns were evaluated.

RESULTS: As the number of ACEs increased, risk of fertility difficulties and amenorrhea increased (RR=1.09, 95% C| 1.05-1.13 and RR =
1.07, 95% CI1 1.04-1.10, respectively), while fecundability decreased [fecundability ratio (FR)=0.97, 95% CI 0.95-1.00]. Compared to women
with no adversity, women in the high adversity group were more likely to experience both infertility and amenorrhea (RR=2.75, 85% Cl
1.45-5.21 and RR =254, 95% CI 1.52-4.25, respectively), and reduced fecundability (FR =0.75, 95% CI 0.56-1.00). Although similar patterns
were seen for menstrual cycle irregularity, associations were diminished. Associations did not materially change following adjustment for age,
body mass index, race, education, smoking and income. Results are constrained by the self-report nature of the study and the limited
generalizability of the study population.

DISCUSSION: To our knowledge, this is the first study to present evidence of a link between childhood stressors, menstrual cycle disruption
and fertility difficulties. The effect of childhood stress on fertility may be mediated through altered functioning of the HPA axis, acting to
suppress fertility in response to less than optimal reproductive circumstances.

KEYWORDS: ACE; adverse childhood events; amenorhea; ferility; menstrual cycle



Adverse Family Experiences During Childhood and
Adolescent Obesity

William J. Heerman', Shanthi Krishnaswami-, Shari L. Barkin', and Melissa McPheeters-"

Objective: To evaluate the association between adverse family experiences (AFEs) during childhood and
adolescent obesity and to determine populations at highest risk for AFEs.

Methods: A cross-sectional analysis was performed of the 2011-2012 National Survey of Children’s
Health, including children aged 10-17 years. Weighted estimates of 31,258,575 children were based on
interviews with 42,239 caregivers. Caregiver reports of nine psychosocial risk factors meas;ﬁred AFEs
during childhood. Adolescent overweight and obesity were derived by caregiver-reported ciiild height
and weight.

Results: Nearly one-third (30.5%) of children had experienced =2 AFEs, with geographic variation by
state. The prevalence of obesity among children experiencing =2 AFEs was 20.4%, when compared with
12.5% among children with 0 AFEs. Adjusted survey regression models were controlled for child, parent,
household, and neighborhood characteristics. Children with =2 AFEs in childhood were more likely to
have obesity (AOR=1.8; 95% Cl=1.47-2.17; P<0.001) than those with no AFEs, with Non-Hispanic,
White children most affected.

Conclusions: Adolescents in this national sample who were exposed to greater numbers of AFEs in
childhood also had higher rates of overweight and obesity. Geographic variation and differential associa-
tions based on race/ethnicity identified children at greatest risk.

Chesity (2016) 00, 00-00. doi:10.1002/0by 21413
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Child Maltreatment’s Heavy Toll:

The Need for Trauma-Informed Obesity Prevention T

Susan M. Mason, PhD', S. Bryn Austin, ScD23, Jennifer L. Bakalar, MS*, Renee Boynton-
Jarrett, MD, ScD®, Alison E. Field, ScD213, Holly C. Gooding, MD, MSc2, Laura M. Holsen,
PhD®7, Benita Jackson, PhD?, Dianne Neumark-Sztainer, PhD', Mar Sanchez, PhD¥19,
Stephanie Sogq, PhD'! Marian Tanofsky-Kraff, PhD*'2 and Janet W. Rich-Edwards,
ScD7.13

aims of this paper are to:

1. raise awareness of the prevalence of childhood maltreatment;

2. present current evidence of the child maltreatment—obesity Is sociation;
3. highlight existing research on mechanisms; and

4. suggest areas for additional research. including travma-informed obesity

mnterventions that warrant testing.

Although this paper focuses on childhood maltreatment, particularly physical and sexnal
abuse, the presented information is potentially relevant to other types of early trauma. such
as community viclence and peer bullying.



Builied Kids May Have Double the Risk
of Being Overweight at 18

By Traci Pedersen
~ 2 min read

Childhood victims of bullying have nearly
double the risk of being overweight at 18
years of age compared to non-bullied
children, according to a new study by
researchers at King's College London.

“Bullying is commonly associated with
mental health problems, but there is little
research examining the physical health of
bullied children,” said Dr. Andrea Danese
at the Institute of Psychiatry, Psychology &
Neuroscience (IoPPN) at King's College
London.

“Our study shows that bullied children are

more likely to be overweight as young adults, and that they become
overweight independent of their genetic liability and after experiencing
victimisation.”

Nov 16, 2016
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Toxic Stress, Behavioral Health, and the Next Major

Era in Public Health

David L. Shern Andrea K. Blanch
Johns Hopkins University and Mental Health America,

Alexandria, Virginia Alexandria, Yirginia

Sarah M. Steverman
University of Denver

Before the development of the germ theory in the late 19th century, infectious illnesses were
largely uncontrollable and caused significant mortality. Implementing public hygiene, preven-
tive, and treatment interventions created remarkable improvements in population health. Today's
U.5. public health crises involve threats to health and human capital evidenced by muoltiple
indicators of deteniorating wellbeing. These problems result from the interaction of risk and
protective factors. Specifically, we argue that the interaction of genetic vulnerability and toxic
stress are antecedents to a developmental cascade that undermines healthy development and
human capital. We review relevant literature, summarize effective strafegies to prevent of
ameliorate this deterioration, and ouwtline a theory of the mechanisms currently undermining our
health. A series of strategies that we believe will constitute the next major era in public health
are discussed, involving actions at the individual/family, community and societal level to reduce
risk and strengthen protective factors.

National Center for Trauma Infermed Care,



How do you know you hawve a kid with ACES? What does it look like?
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Healthline — Healthline News — News Analysis: Are We Misdiagnosing Childhood Traumas as ADHD?

News Analysis: Are We Misdiagnosing Childhood
Traumas as ADHD?

Written by Rachel Barclay | Published on May 6, 2014 o %@ @

A new study shows that a child with an ADHD o —
diagnosis is more likely to have also experienced e A
stress and trauma early in life. N )
Y i Trintellix
Children with attention deficit hyperactivity disorder (ADHD) receive a ?OIIEIDZS'SEJEI_I‘"_I?
,','II'I'I:J- ."I'IL_'J- !'I'I:J amels

diagnosis based on their behavior: age-inappropriate fidgeting,
inattentiveness, hyperactivity, and trouble sitting still and concentrating.
However, according to new research presented today at the Pediatric
Academic Societies annual meeting in Vancouver, Canada, these behaviors
may also be linked to childhood trauma.

TRINTELLIX is a
prescription
medicine used to
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A functional serotonin transporter promoter gene polymorphism
increases ADHD symptoms in delinquents: Interaction
with adverse childhood environment

Wolfgang Retz “*, Christine M. Freitag ", Petra Retz-Junginger *, Denlse Wenzler :
Marc Schneider ®, Christian Kissling °, Johannes Thome *, Michael Risler *
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Abstract

Although atiention-deficithyperactivity disorder {ADHD) is highly heritable, environmental conditions play an important role
in its manifesttion during childhood development. Here, we report the results of an investigation on the interaction of adverse
childhood environment with a functional polymaorphism of the semtonin transporter promater gene { S-HTTLPR) and its impact on
ADHD psychopatholegy in young adult delinquents Standandized instruments were used to assess childhood and current ADHD
and adverse childhood environment in 184 male delinguents. Each suhjoct was genotyped for 5-HTTLPR long (L) and small (5}
alleles. Logistic regression analysis revealed independent effects of high childhood environmental adversity and the 5-HTTLFR
LL-genotype on self-reported childhood ADHD and on persisent ADHD. In addition, a significant gene by environment
interaction was found, indicating that camiers of af least one 5-HTTLPR short allele are more sensitive w0 childhood environment
advemsity than camiers of the LL-genotype. The results support prior findings of association betwoen ADHD and 5-HTTLFR LL-
genotype and adverse childhood environment, and they underline the neod for further investigation of gene by environment
interaction with respect to ADHD.

@ 2007 Elsevier Ireland Ltd. All rights reserved.

Keywords: Inderacton; (fene; Envinnment; ADHD; SHTLPR; Serolonm
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Taken together our study revealed that ELS as envi-
ronmental challenge mduces metabolx hypoactivity in
brain pathways mediating attentiveness, which are paral-
leled by behawvioral trants remmiscent of human ADHD.
These dysfuncbions are due to dopammergke dysfuncbons
as they are amehorated by MP teatment. Our results
underhine the importance to consuder an adverse childhood
cnvirmonment as an mmportant factor 1 the etiology of
ADHD-hke behavioral abnormalities.
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People with bipolar disorder more than twice as
likely to have suffered childhood adversity

The University of Manchester News, 10/14/2016

University of Manchester study which looked at more than thirty years of research into
bipolar, found that people with the disorder are 2.63 times more likely to have suffered
emotional, physical or sexual abuse as children than the general population.

In the study the researchers identified 19 studies from hundreds published between 1980 and 2014
which gathered data from millions of patient records, interviews and assessments.

By applying rigorous statistical analysis to the data, the researchers compared the likelihood of
people with and without bipolar disorder having adverse childhood experiences, such as physical,
emotional and sexual abuse. The findings revealed a strong link between these events and
subsequent diagnosis.



Schalinski et al. BMC Psychiatry (2016) 16:295

DOI 10.1186/512888-016-1004-5 BMC Psycl’"atry

Type and timing of adverse childhood @
experiences differentially affect seveyity of

PTSD, dissociative and depressive

symptoms in adult inpatients

Inga Schalinski'”, Martin H. Teicher™", Daniel Nischk®, Eva Hinderer®, Oliver Miller* and Brigitte Rockstroh'



ppa—

Emoeenaccess

Citatiorr Teichsr B, Parigsr & G019 The
Bhrusd et i s Chatrdogyod
AR

s e Paegiert Dt Dsioprsnt_ P Lo (KE
T 1P ik 001 ST W vl pore £ TR

M B b ok e S, e
oo b sy CERBASRY

Roabyud: & apirnber], 204
Arwpd: Deacsmber 232 204
Publinbet: Fabsoy 25 08

Coapryrig e 8 200 & Tekcher, Parigaee. This b cpsn
s i ol ! urcler L st of

G vy S o Liskrow, shich pamilla.

meciurn, parryicec] e o] sl hor s aouroe e
durikr

Dt Svalbabll Uy Stwemurs & 0 rebervard. s e

Fuursding - This miork i sgpoadse! By s Rdlersd
v B o el sl {0 e b
It ol N B e 1, T, s et
el iyl s e o v A (50 ey
St ey FRON D00 TEHE, RIHT). The furders.

Ry o =

FESEARCH AATCLE

The 'Maltreatment and Abuse Chronology of
Exposure’ (MACE) Scale for the Retrospective
Assessment of Abuse and Neglect During
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First Mame: Bater:

Sobject Family's ID: Date:;

Yale-Vermont Adversity in Childhood Scale (Y-VACS)
Hudziak_ ] J. & Kaufman_J. (2014)

ADULT SELF-REFOET (ASE) OF CHILDHOOD EXPERIENCES

Instructions: People encounter a variety of different stressfil experiences. For each of the following questions, please note in the Frequency columm whether the experience happenad o

vou as a child or adolescent, and if it happened more than one ttme If these experiences did happen please record in the Severity columm how severe you think they were. The first
questions focus on natural disasters, commmmity, and health-ralated experences.

Frequency: Severity:
0 =MHever 1=Mild or Suspected
1 =0me time I =DModerate
2 =More than once 3 =Savers
| Frequency | Matural Disasters, Community, and Health-Related Experiences [Record ages when events occurred) | Severity
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Adverse Childhood Experiences International
Questionnaire (ACE-IQ)

Adverse Childhood Experiences (ACE) refer to some of the most intensive andI
frequently occurring sources of stress that children may suffer early in life. Such
experiences include multiple types of abuse; neglect; violence between parents or
caregivers; other kinds of serious household dysfunction such as alcohol and
substance abuse; and peer, community and collective violence.

It has been shown that considerable and prolonged stress in childhood has life-
long consequences for a person's health and well-being. It can disrupt early brain
development and compromise functioning of the nervous and immune systems. In
addition because of the behaviours adopted by some people who have faced
ACEs, such stress can lead to serious problems such as alcoholism, depression,
eating disorders, unsafe sex, HVMIAIDS, heart disease, cancer, and other chronic
diseases.

The ACE International Questionnaire (ACE-IQ} is intended to measure ACEs in all
countries, and the association between them and risk behaviours in later life. ACE-
I} is designed for administration to people aged 18 years and older. Cluestions
cover family dysfunction; physical, sexual and emotienal abuse and neglect by

ﬁ Join us on Facebook 3
Follow us on Twitter 3

WHO Prevention of Vioclence team

WHO Department of Chronic Diseases and
Health Promotion

US Centers for Disease Confrol and
Prevention ACE website [

ACE Study Organization [3
ACEs Too High News [&



Adverse Childhood Experiences ®
Expanding the Concept of Adversity

Peter F. Cronholm, MD, MSCE, Christine M. Forke, MSN, CRNP, Roy Wade, MD, PhD, MPH,
Megan H. Bair-Merritt, MD, MSCE, Martha Davis, MSS, Mary Harkins-Schwarz, MPH,
Lee M. Pachter, DO, Joel A. Fein, MD, MPH

Introduction: Current knowledge of Adverse Childhood Experiences (ACEs) relis on data
predominantly collected from white, middle- / upper-middle-dass participants and focuses on
experiences within the home. Using a more socioeconomically and racially diverse wrban
population, Conventional and Expanded (community-level) ACEs were measured to help under-
stand whether Conventional ACEs alone can sufficiently measure adversity, particularly among
various subgroups.

Methods: Participants from a previows large, reprosentative, commmmity-based helth survey in
Southeast Pennsylvania who were aged = 18 years were contacted between November 2012 and January
2013 to complete another phone survey measuring ACEs, Ordinal logistic regression modeds were used
to test assodations between Conventional and Expanded ACEs scores and demographic characteristics.
Analysis was conducted in 2013 and 2014.

Results: Of 1,784 respondents, 72.9% had at least one Conventional ACE, 63.4% at least one
Expanded ACE, and 49.3% experienced both. A total of 13.9% experienced only Expanded ACEs
and would have gone unrecognized if only Conventional ACEs were assessed. Certain demographic
characteristics were assodated with higher risk for Conventional ACEs but were not predictive of
Expanded ACEs, and vice versa. Few adversities were associated with both Conventional and

Expanded ACEs.

Conclusions: To more acamrately reprasent the level of adversity exporimnoed acoss various
sociodemographic groups, these data support extending the Conventional ACEs measure.
(Am | Prev Med 201 54%3):354-361) © 2015 American Joumal of Preventive Medicine



NMaAarmsmararanhis ClhhAavracstrAavietiae FAr

Childhood Stress and Urban
Poverty: The Impact of ACEs
on Health

2015 Midwest Regional Summit on Adverse Childhood Experiences:
Building Partnerships Across Generations for Healthy Futures
Chicago, lllinois
Thursday March 12, 2015

Roy Wade, Jr. MD, PhD, MPH
Instructor of Pediatrics

Children’s Hospital of Philadelphia
*p<0.05; **p<0.01; ***p<0.001



The Philadelphia ACE
Study

A collaborative, led by thejlnstitute for Safe Families (ISF), to
develop and implement research, practice, and policies in urban
pediatric settings based on the Adverse Childhood Experiences
(ACE) study.
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The Philadelphia ACE Task Force

 Formed by ISF in April 2012

— Partnership between practitioners, public health
leaders, and funders
* Objectives N

— Build on original ACE findings to understand the
potential impact of additional urban stressors

— Develop policies, practices, and research within urban
pediatric settings

— Disseminate knowledge to the local community
— Population-level study of ACEs in Philadelphia



Survey Methods

Survey was completed as a follow up to the Southeastern Pennsylvania
Household Health Survey (SEPA HHS).

— Survey of over 13,000 children and adults in Southeastern Pennsylvania
— Comprehensive survey on a broad range of topics

I
Philadelphia ACE Survey re-contacted original SEPA HHS Philadelphia
respondents who were 18 years or older

Telephone survey (landline and cell phones)
Completed by trained male and female interviewers
Interviews were conducted in English and Spanish
Interviewed 1,784 Philadelphia adults age 18 and older

Response rate 67.1%



Philadelphia ACE Study Questions

Conventional ACEs

Expanded ACEs

Physical Abuse
Emotional Abuse
Sexual Abuse
Emotional Neglect
Physical Neglect
Domestic Violence
Household Substance Abuse
Incarcerated Care Provider

Mental lllness in the Home

Witnessing Violence
s
Living in Unsafe Neighborhoods
Experiencing Racism

Living in Foster Care

Experiencing Bullying



Demographic Characteristics for
Philadelphia Adults with Four or More
ACEs

. Respondents
Demographics (N =1,784)
Male 58.2% Ly
Sex**
Female 41.8%
Black 48.6%
Race***
White 34.0%
o .
Below 15.[},;5 .Df poverty 68.2%
guidelines
Poverty Level|***
0
Above 150% of poverty 31.8%

guidelines

*p<0.05; **p<0.01; ***p<0.001




Traditional ACEs are More Prevalent in
an Urban Setting

Philadelphia ACE Study Kaiser ACE Study
(N = 1,784) (N = 17,337)
Emotional abuse 33.2% 10.6%
Physical abuse 35.0% 28.3%
Sexual abuse 16.2% 20.7% |
~ Physical neglect 19.1% 14.8%
Emotional neglect 7.7% 9.9%
Substance abusing 34.8% 36.9%
household member
Mentally ill household 74.1% 19.4%
member
Wltnes?.ed domestic 17.9% 12 7%
violence
Household member in 12 9% 4.7%

prison




Prevalence of Expanded ACEs

Expanded ACE Indicators RF;ZD:E;{;:;S
Witnessed violence 40.5%
Felt discrimination 34.5%
Adverse neighborhood experience 27.3%
Bullied 7.9%

Lived in foster care 2.5%




ACE Scale Can Be Improved by Adding
Additional Adversities to the Measure

Original

Emotional abuse

Physical abuse

Sexual abuse

Physical neglect

Emotional neglect

Mother treated violently
Household substance abuse
Household mental illness

Incarcerated household
member

Parental separation or divorce

Additional Adversities
Property victimization
Peer victimization

Exposure to communit\,f}b
violence

Socioeconomic status

Someone close had a bad
accident orillness

Below-average grades
Parents always arguing
No good friends
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Screening for Adverse Childhood Experiences
(ACEs) in an Integrated Pediatric Care Model

Sukhdip K. Purewal
Monica Bucce
Lisa Gutiérrez Wang
Kadiarou Koita
Sara Silvério Margques
Debora Ok

Nadine Burke Harris
The Center for Youth Wellness
5an Francisco, Califormia

ABSTRACT

Adverse childhood experiences (ACEs) are stressful or traumatic events that place children
at risk of negative health, mental health, and behavioral cutcomes. The Canter for Youwth
Wellness (CYW], working in partnership with the Bayview Child Health Centar {BCHC),
pioneared ACE screening for children and adolescents. This article describes the theoratical
framework and rationala for ACE screening in a primary care pediatric setting, introducas
the CYW Adverse Childhood Experiences Questionnaire (CYW ACE-Q), and describes the
BCHC-CYW Integrated Pediatric Care Model aimed at addressing the effects of ACEs and
toxic stress. Considerations for the impleamentation of ACE screening are also reviewad.



TABLE 1. The Center for Youth Wellness Adverse Childhood Experiences Questionnaire (CYW ACE-Q)

Screening Section Completed
tool Description One Section Two Age range by

ACE—D
Child

1/-item instrument, 2
sections, 2-5 minutes to
complete

Criginal
ACEs
{(1-10)

7 additional ACEs (foster care,

bullying, parent/guardian death,
separation due to deportation/
immigration, serious medical
procedure/iliness, violence in

neighborhood, discrimination)

Children birth
to 12 years
old

Parent/
caregiver on
behalf of child

CYW
ACE-Q
Teen

18-item instrument, 2
sections, 2-5 minutes to
complete

Criginal
ACEs
{1-10)

9 additional ACEs (foster care,
bullying, parent/guardian death,
separation due to deportation/
immigration, serious medical
procedure/iliness, vioclence in
neighborhood, discrimination, youth
intimate partner violence, youth
arrestfincarceration)

Youth 13 to
19 years old

1

Parent/
caregiver on
behalf of teen

CYWw
ACE-Q
Teen
Self-Report

19—item instrument, 2
sections, 2-5 minutes to
complete

Criginal
10 ACEs
(1-10)

9 additional ACEs (foster care,
bullying, parent/guardian death,
separation due to deportation/
immigration, serious medical
procedure/iliness, viclence in
neighborhood, discrimination, youth
intimate partner vioclence, youth
arrest/incarceration)

Youth 13 to
19 years old

Youth (self-
report)

Zero to Three = January 2016

13




Adverse Childhood Experiences
and Adult Well-Being in a Low-
income, Urban Cohort

Alison Giovanelli, MA, Arthur J. Reynolds, PhD, Christina F. Mondi, BA, Suh-Ruw Ou_ PhD

oBJecTIVE: This study tests the association between adverse childhood experiences (ACEs)
and multidimensional well-being in early adulthood for a low-income, urban cohort, and
whether a preschool preventive intervention moderates this association.

meTHoDS: Follow-up data were analyzed for 1202 low-income, minority participants in the
Chicago Longitudinal Study, a prospective investigation of the impact of early experiences
on life-course well-being. Born between 1979 and 1980 in high-poverty neighborhoods,
individuals retrospectively reported ACEs from birth to adolescence, except in cases of
child abuse and neglect.

ResuLTS: Nearly two-thirds of the study sample experienced >1 ACEs by age 18. After
controlling for demographic factors and early intervention status, individuals reporting
ACEs were significantly more likely to exhibit poor outcomes than those with no ACEs.
Those with >4 ACEs had significantly reduced likelihood of high school graduation (odds
ratio [OR] = 0.37; P <.001), increased risk for depression (OR = 3.9; P <.001), health
compromising behaviors (OR = 4.5; P <.001), juvenile arrest (OR = 3.1; P <.001), and felony
charges (OR = 2.8; P < .001). They were also less likely to hold skilled jobs (OR = 0.50; P=
.001) and to go further in school even for adversity measured by age 5.

coNcLusions: ACEs consistently predicted a diverse set of adult outcomes in a high-
risk, economically disadvantaged sample. Effective and widely available preventive
interventions are needed to counteract the long-term consequences of ACEs.

To cite: Giovanelli A, Reynolds Ad, Mondi GF, et al. Adverse

Childhood Experiences and Adult Well-Being in a Low-
mncome, Urihan Cohort. Pediatmcs. 20161537 (4) 220154016
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Adverse childhood experiences (ACE) and health-risk behaviors among
adults in a developing country setting®

Laurie 5. Ramiro®*, Bernadette J. Madrid®, David W. Brown*

2 Departmemnt of Behavioral Soences, College of Arts ared Soences, Univer sity of tie Philippines Mamilo, Padre Fowera st., Ermita, Monda, Philippines
B (hild Protection Unit, Phifippine General Hospital, University of tihe Prilippines Monilo, Ermite, Manido, Prilippines

© Decatur, GA, LA

[

ARTICLE INFO

1A%

ABSTRACT

Article hestory:

Received 23 May 2009

Received in revised form 18 February 2000
Accepted 25 February 3110

Keywords:

Adverse childhood experiences
Health-risk behaviors

Chronic dissases

Developing country
Philippines

Objective: This study aimed to examine the asseciation among adverse childhood experi-
ences, health-risk behaviors, and chronic disease conditions in adult life.
Study population: One thousand and sixty-eight [ 1,068) males and females aged 35 years
and older, and residing in selected urban communities in Metro Manila participated in the
cross-sectional survey.
Methods: A pretested local version of the Adverse Childhood Experiences Questionnaires
developed by the Centers for Disease Control and Prevention, USA, was used. Data were
collected through self-administration of the questionnaire. Prevalence and estimates of
odds ratio were computed to obtain a measure of association among variables, Logistsc
regression analysis was employed to adjust for the potential confounding effects of age,
52, and sOCi0-BOOMOMEC status,
Results: The results indicated that 75% of the respondents had at least 1 exposure to adverse
childhood experiences. Nine percent had experienced 4 or more types of abuse and house-
hold dysfunctions. The most commaonly reported types of negative childhood events were
psychologicallemotional abuse, physical neglect, and psychological neglect of basic needs.
Majority of respondents claimed to have experienced living with an alcoholic or problem
drinker and where there was domestic violence. Health-risk behavior consequences were
mastly in the form of smoking, alcohol use, and risky sexual behavior. The general trend
shows that there was a relatively strong graded relationship between number of adverse
childhood experiences, health-risk behaviors, and poor health.
Conclusion: This study provided evidence that child maltreatment is a public health prob-
lem even in poorer environments. Prevention and early interventson of child maltreatment
were recommended to reduce the prevalence of health-risk behavior and morbidity in later
life.

© 2010 Published by Elsevier Ltd.
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Table 5
Prevalence and adjusted relative odds of health-risk behaviors by number of adverse: childhood exposures, Philippines, 27 .

Health-rizk behavior

Number af adverse childhood exposures

Mome (n=2B6) 1i{m=264) 2 [m=201} I{n=148) =4 [n=159]

Cuwrre=nt smaker Prevalence, T 260 250 k] 5.1 4D.E

OR (05 CIP 1.0 relerent) 1.0[07-15) 1.1 (07-1.B) 13 {0LE-2.1} 1.7 [(L1-27)
Early smaoking initiation Prevalence, £ 70 1z 10.5 17.6 201

OR (85X Cl2 1.0 r=lerent) 1.B{08-33) 2001.0-4.0) 27(14-53) 17 (18-50)
Current alcohol nse Prevalence, T J1E 31.1 133 44 5 41E

OR [85% CIP 1.0 r=lerent) 1.2(0E-19)] 20(1.3-3.3) 1A{1.1-2.59) 1.E[1.1-20)
Driwing drunk Prevalenos, © 52 4.5 50 ER 5.3

O [85E CIP 1.0 r=lerent) 1.1{05%-25] 1.3 (05%-3.0) 1.9{0% 4.4) 1.O[04-2E)
licit drug use Prevalenos, © 45 EE 174 142 24.0

OR (85X CI2 1.0 r=lerent) 1.B{0O-30) 57 [2.B-1LE) IA(1E-73)] 7.0[35-1432)
Early sex Prevalenos, © 43 10L& a5 135 13.0

O [85E CIP 1.0 r=lerent) 20(1.4-50) 27(1.3-59) I5(17-7.5) 14(16-73)
Multiple partners. >3 Prevalence, T ] o 269 123 IS 503

O [85E CIP 1.0 r=lerent) 1.3{08-20) 1.5901.2-2.9) 1aq 1) 1G[2I-5T)
Early pregnancy® Prevalence, £ T3 1.7 148 18.7 14.5

OR (85X CI2 1.0 r=lerent) 1.5({07-15] 2.0(0.E-4.6) 25 (10-6.4) 1.7 [07-43)
Unintended 15t l:rr:grl:.nl:rt Prevalence, T 2473 2B3 0.0 344 487

OR (85 CIP 1.0 relerent) 1.2{07-21) 2H(1.6-4.E) 1.7{05-33) 11[(17-5E)
Weight= 170 lbs Prevalenos, 132 1z 6.5 122 12.4

OR (85 CIP 1.0 relerent) 1.0[0E-17) LE(D3-1.3) 1.1 {LE-2.00 1.1 [0E-20)
Smicide aitempt Prevalenos, T oo 1.1 55 74 95

O [B5E Clja 1.0 [ referent] 10.5 (2.0-3E5) IE3 (40 67.5) 24.1 (67 -BE.5)

OR, odds ratio; Cl, confidence imerval
* Adjusted for age, gender, edocation, SE5.

b Among 531 women.
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Am ) Pree Med 1998; 14- 74558
For the Welsh ACE reports see
http Favarasales. nhs.ukf
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Far miore on the Fying Start
programme see httpdigo.
wales/topics/peaple- and-
cosmimunities/peoplelchildnen-
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Adversity in childhood: how the past defines the future

Mearly two decades ago, the Adverse Childhood
Experiences (ACE) Study broke new ground, showing
a strong relationship between ACEs and health-risk
behaviour and disease in adulthood. The findings of this
large-scale study have been affirmed by smaller local
studies across the world. On Nov 1, Public Health Wales
published the last of three reports from a study on the

| effects on ACEs on the health and wellbeing of adults in

Wales. This report focuses on the relationship between
ACEs and chronic disease. More than 2000 adults aged
18-69 years answered questions on their experiences of
maltreatment and household dysfunction as children and
on their health as adults, including diagnoses of chronic
diseases and frequency of doctor or hospital visits.
Almost half of those surveyed had experienced at least
one ACE, with 14% of respondents having experienced
four ACEs or more. In this high-risk population, the rate
of adults diagnosed with chronic diseases was more than
twice as high as that of adults with no ACEs, and more
than four times higher for type 2 diabetes. With the two

previous reports showing a strong relationship between
ACEs and low mental wellbeing and harmful behaviours,
the study presents a troubling picture of poor health and
premature mortality in a vulnerable population.
TheWelsh ACE study Jdds to a growing body of research
untangling the link between ACEs and long-term health
consequences. The real benefit, however, of a locl study
is its ability to provide tangible solutions. One of the aims
of this study was to understand which communities in
Wales are most affected by ACEs to effectively direct
existing support services—an aim that could be shared by
any country. As a country struggling with loss of industry
and the resulting poverty, the approach taken in Wales
could be applicable to other transitioning countries in
similar straits. With programmes such as Flying Start
already in place to tackle child poverty and the political
manoeuvrability of devolution, Wales is well placed to act
on the results of this study quickly and efficiently—and in
doing so, provide an example to other communities or
countrieswishing to do the same. = The Lancet

weereithelancet.com Vol 388 November 12 2006
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Symptoms of Un-Discharged Traumatic Stress

Symptoms:
Anxiety, panic, hyperactivity,
exaggerated startle,

inability to relax, restlessness,
hyper-vigilance, digestive problems,
Stuck on ON emotiongl ﬂooding?

chronic pain, sleeplessness,
hostility/rage

- = Sympathetic

Traumatic
event! |
-

f

| vy B ») " 71
\(Hf:n‘\\ f'\\}\xl(_'}(’

- ==== Parasympathetic

Symptoms:

Depression, flat effect,
lethargy, deadness,
exhaustion, chronic fatigue,
disorientation,
disconnection, dissociation,
complex syndroms, pain
low blood pressure,

poor digestion

Stuck on OFF

Copyright ©2014 Foundation For Human Enrichment. All rights reserved.



AROUSAL INCREASES

Body collapse
Immobility
Dissociation Shame
Numbness Shut-Down
Depression Hopelessness
Conservation of energy DORSAL VAGAL Preparation for death
Helplessness Trapped

OVERWHELM

“ICAN'T"

FLIGHT / FIGHT ™

Movement away Movement towards o“\
Panic Rage b/
. S\
gl Anger 7

SYMPATHETIC

Irritation

SOGIAL

Joy E“GAGEME“T Curiosity/Openness
In the Present GonnecHon +Safoty Compassion
Oriented to the Environment .
Groundedness Mindful

VENTRAL VAGAL

Adapted by Ruby Jo Walker from: Cheryl Sanders, Steve Hoskinson, Steven Porges and Peter Levine

PARASYMPATHETIC NERVOUS SYSTEM
DORSAL VAGAL - EMERGENCY STATE

Increases

Fuel storage & insulin activity
Endorphins that help numb and
raise the pain threshold.

Decreases

Heart Rate * Blood Pressure
Temperature * Muscle Tone

Facial Expressions * Eye Contact
Intonations * Awareness of the Human
Voice * Social Behavior * Sexual
Responses * Immune Response

SYMPATHETIC NERVOUS SYSTEM

Increases

Blood Pressure * Heart Rate

Fuel Availability « Adrenaline
Oxygen circluation to vital organs
Blood Clotting * Pupil Size

Decreases

Fuel Storage * Insulin Activity
Digestion ¢ Salvation
Relational Ability

Immune Response

PARASYMPATHETIC NERVOUS SYSTEM
VENTRAL VAGAL

Increases

Digestion ¢ Intestinal Motility
Resistance to Infection
Immune Response

Rest and Recuperation

Circulation to non-vital organs (skin,
extremities)

Oxytocin (neuromodulator involved in social
bonds that allows immobility without fear)

Ability to Relate and Connect

Decreases
Defensive Responses

rubyjowalker.com
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 External defense e Internal defense
— Anger — Denial, repression

— Violence towards — Substance use
others — Eating Disorders

— Truancy — Violence to self
— Criminal acts — Dissociation




The Impact of ACEs Start Early

ACE-s increase the risk of:

* Childhood obesity * Fighting and carrying a weapon

* Early age at first to school
mtercourse * Early initiation of tobakco use

e -
¢ Teen pregnancy Early initiation ot drug abuse

. Bullvi * Early mutiation of alcohol use
ullying o o o

| | ¢ Selt-mutilation and swcide
* Dating violence

Anda et al, 2002; Anda et al, 1999; Boynton-Jarrett et al, 2010; Dube et al, 2006; Dube et al, 2003; Duke et all,
2010; Huills et al, 2001; Miller et al, 2011




Table 1. Child’s Response to Trauma:

Bodily Functions

SYMPTOM(S) FUNCTION CENTRAL CAUSE
¢ [Difficulty falling asleep Stimulation of

e [Difficulty staying asleep  Sleeping reticular activating
¢ Nightmares system

¢ Hapid eating

* | ack of satiety

¢ Food hoarding Eating
* | o0ss of appetite

¢ (ther eating disorders

Inhibition of satiety
center, anxiety

¢ Constipation Increased sympathetic
* Encopresis Toileting tone, increased
¢ Enuresis catecholamines

© 2014 American Academy of Pediatrics



Table 2. Child's Response to Trauma:

RESPONSE

¢ Detachment
¢ Numbing

¢ Compliance
¢ Fantasy

¢ Hypervigilance

¢ Aggression

* Anxiety

¢ Exaggerated
response

Misunderstood Causes

MORE COMMON IN

* Females

* Young children

® Children with
ongoing traumafpail.

¢ Children unable to
defend themselves

* \ales

® (lder children

* \Vitnesses to
violence

* People able to fight
or flee

MISUNDERSTOOD
CAUSE

* [Jepression

¢ ADHD inattentive
type

¢ Jevelopmental
delay

e ADHD

e 0DD

¢ Conduct disorder

¢ Bipolar disorder

¢ Anger management
difficulties

Abbreviations: ADHD attention- deficit hyperactivity aisarder;
ODD, oppositional defiant disoraer © 2014 American Academy of Pediatrics



Table 3. Child’s Response to Trauma: Development and Learning

AGE

Infant / toddler/ pre-schooler

School-aged child

Adolescent

EFFECT ON
WORKING MEMORY

Difficulty acquiring
developmental milestones

= Difficulty with school skill
acquisition

* |Losing details can lead to
confabulation, viewed by
others as lying

= Difficulty keeping up with
material as academics
advance

* Trouble keeping school
work and home life
organized

» Confabulation increasingly
interpreted by others as
integrity issue

EFFECT ON
INHIBITORY CONTROL

- FIT:.‘E]UEHT severe tantrums

* Aggressive with other
children

Frequently in trouble at
school and with peers for
fighting and disrupting

* Impulsive actions which
can threaten health and
well-being

» Actions can lead to
involvement with
law enforcement and
increasingly serious
COnsequences

EFFECT ON
COGNITIVE FLEXIBILITY

= Easily frustrated
= Difficulty with transitions

* Organizational diﬁ&ulties

= Can look like learnifig
problems or ADHD

Difficulty assuming tasks
of young adulthood which
require rapid interpretation
of information: eg, driving,
functioning in workforce

© 2014 American Academy of Pediatrics




Trauma Symptoms:
Infants and Toddlers

Pattern A: Withdraws, rejects affection

exploring environment, lacks trust in crfh_ers, appears
"unattached”, gaze aversion, preoccupation w
objects, sensory blocking

Pattern B: Clingy, anxious, sleep disturbances,
foilefing probléms, temper tantrums, regressed,
disorganized, rages/aggression, crying irritability,
Sensory rea "n..ril%, separation anxiety

Other findings. poor verbal skills, memory problems,
poor appetife, weight loss, FTT, digestive problems

Based largely on behavioral observation and reaction
to sensory input

rauma.:
Impact on Chi{dren and

Opportunities for Healing

Ally Burr-Harris, Fh.D.



Trauma Symptoms: Preschool

Regressive behaviors

Separation fears

Eating and sleeping disturbances
Physical aches and pains
Crying/imitability

Appearing "frozen” or moving aimlessly
Perseverative, ritualistic play
Reenactment of tauma themes
Fearful avoidance and phobic reactions
MNew fears, new aggression

Magical thinking related to trauma
Poor concentration, difficulty learming
Behavior problems (e.q., antrums)
MNew sensory reactivity

Delay in skill development

rauma.:
Impact on Chﬁdrer1 and

Opportunities for Healing

Ally Burr-Harris, Fh.D.




Trauma Symptoms:

Elementary School-Age

» Sadness, crying

Irritability, aggression
Nightmares

Abuse themes in play/art/conversation
School avoidance
Behavior/academic problems
Physical complaints
Concentration problems
Regressive behavior
Eating/sleeping changes
Attention-seeking behavior
Withdrawal

Impact on Chﬁdrer1 and

Opportunities for Healing

Ally Burr-Harris, Fh.D.




Trauma Symptoms: Adolescence

 Similar to adult responze to trauma
JFeelings of shame / guilt
JIncreased risk-taldng behaviors
dWithdrawal from Feers.-"f'amjl}'

d Psendomature behaviors

dJ Substance abuse

:lDeljnqumt behaviors

d Change in school performance

U Self-destructive behaviors

Impact on Chi{dren and

Opportunities for Healing

Ally Burr-Harris, Fh.D.




By adolescence, children
seek relief through:

Drinking alcohol

Smoking tobacco

Sexual promiscuity

Using drugs [
Overeating/eating disorders
Delinquent behavior

S

Regional Child AbusePrevention Councils 2011




Difficulties with regulation

Impaired cognitive capacities

Developmental delays

Peer relationships

Difficulties in relationships with
adults

A state of hyperarousal or dissociation due to children misreading cues
and being quickly triggerad into a fear response. This often presents
as aggression and discbedience or being withdrawn and dreamy. This
also impacts children’s ability to know which information is important
to pay attention to and which is not.

Reduced cognitive abilities due to neglect and/or hyperarousal, or
difficulty concentrating. Difficulties in problem solving and organising
narrative materials.

Delays in language, social skills and motor skills - which impact
directly on learning, comprehension and expression.

When children have grown up with violence they may have been
restricted in play and exploration and subject to excessive control.
They may have an inability to understand cause and effect and to see
themselves as capable of achieving goals.

Difficulties with managing strong feelings and the consequent social
problerns with peers and adults. With a distorted sense of self due to
violence or neglect a child can have problems in taking another child’s
perspective and developing empathy.

Severa disruptions to attachment that make it difficult for children

to formn trusting relationships with adults. Children may be
‘indiscriminate’ appearing to make strong connections to strangers.
How ever these behaviours are usually designed to seek safety for the
child. On the other hand children may be suspicious, rejecting and
independent, resisting attempts ta form a bond.



Anxiety, fear Instability and disruption to living and care arrangements that
contribute to a sense of fear and uncertainty. New situations,
unpredictability, changes in routine, educator or environment can all
increase a child’s anxious preoccupation with threat.

Eating, slesping, toileting Problermns with eating are common in children with chronic neglect
- garging or hoarding food, problerms swallowing or chewing,
throwing up. Children show disturbed sleep patterns and may
becorme hyperaroused at sleep time. This may be due to night-time
being associated with danger, fewer distractions and more intrusive
thoughts or feelings, and/or an underdeveloped capacity to regulate
sleep. Bedwetting and other toileting problems are also common.

Self-soothing strategies Children may have problems with self-soothing and resort to "bizarre’
or regressed behaviours. These can include rocking, scratching
ar biting themselves [such as picking at sores or biting lips), head
banging, chanting.

Executive functions of Children may have an internalised sense of self that expects failure,
goal-setting, planning and does not foresee a hopeful future and has difficulty making and
anticipating consequances carrying out plans. All of these are important to formal Learning.

Sources: Perry 2001, pp.&-8; Cole et al. 2005; Child Trauma Acadermy 2004; Oowney 2007,
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Understand the child's chronological age and
development age may be at odds

Understand the "good intention of the child
even if behaviour may not be ideal’

Motice things the child does well and build on
these

Set and maintain appropriate boundaries.

View discipline as a 'learning moment as
opposed to a punitive momeant’

Provide consequences, not punishrment

Use praise and acknowledge good choices and
behaviours

Abways be 'Bigger, Stronger, Wiser and Kind'

Practice time in’

Partner with parents and earn theair trust
Be mindful of the risk of shaming experiences
Keeping parents informed

Welcome parental involvernent and create opportunities
for this to occur

Be respectful of parents, carers and family
Become culturally informed and sensitive

Use lisison workers and cultural consultants to engage
indigenous families and get to know them

Provide opportunities to repair relationships

Provide opportunities to repair relationships

Source: adapted from Downey 2007; Cola et al. 200%; Cooper et al. 2000, Foundation House 2011,

L s temsraturre

eV 1Ie\w

T —

S

< TrRrauMa SenNS Tt TtTwe arPrPrroach

€O = ChiLd=e g

Funded by the Australiamn Gowernrment Departrment of Fa

il e, Co e rea ot

agse d O S ears

Service=s and Indigemnou=s Sffair=



= Eating disturbance
= Sleep disturbances
= Somatic complaints

= Clingy/separation anxiety

» Feeling helpless/passive
Infants = |rritable/difficult to soothe
(birth to 3 years) = Constricted play, exploratior%ﬁaud
= Repetitive/post-traumatic play
* Developmental regression
= (eneral fearfulnessinew fears
= Easily startled
= Language delay
= Aggressive behavior
= Sexualized behavior

= Talking about the traumatic event and reacting to
remindersitrauma triggers

CENTER EOR

Early Childhood
Mental Health
C ONsu | tation CaorgstowniUniversily. Ganter fsriChild-and Human:Dewdiopment




= Avoidant, anxious, clingy

» General fearfulnessinew fears

= Helplessness, passive, low frustration

= Restless, impulsive, hyperactive

» Physical symptoms (headache, efc.}

» Difficulty identifying what is bothering them
= Inattention, difficulty problem sohving

= Daydreaming or disso-ciatiunI

- Irritability

» Aggressive behavior

Young children = Sexualized behavior

Jto 6
(1o6) = Loss of recent developmental achievements

» Repetitivel post-traumatic play

» Talking about the traumatic event and reacting tc
remindersftrauma triggers

= Sadnessidepression

» Poor peer relationships and social problems
(controlling/over permissive)

. CENTER EOR

Early Childheod
Mental Health
C O n S U I fO ti O n Georgetown University Center for Child and Human Development



Based on Mational Child Traumatic Stress Network's (NCTSN) White Paper (2003), Complex
Trauma in Children and Adolescents, the table below identifies each domain of development
and possible signs of disruption or impairment. Again, it is essential to consider the young
child's developmental age and stage, specific developmental tasks, and caregiving context.

Domain of Dem{:apment Signs of Disruption or Impairment

= Difficulty trusting others
» Uncertain about the reliability/predictability of others
= Interpersonal difficulty
Aftachment . .
» Social isclation
= Difficulty seeking help

» Clingy, difficulty with separations

» Sensonmotor development problems

= Hypersensitivity to physical contact
Physical = Somatization

= Increased medical problems

* Problems with coordination and balance

CENTER EOR

Early Childheod
Mental Health
C O n S U I fO fi O n Georgetown University Center for Child and Human Development




= Problems with emotional regulation
= Easily upset and/or difficulty calming

» Difficulty describing emotions and internal

Affect Regulah&n experiences
= Difficulty knowing and descrbing internal states

* Problems with communicating needs

» Poor impulse control
= Self-destructive behavior
= Aggressive behavior
» Oppositional behavior
Behavioral Control » Excessive compliance
= Sleep disturbance
= Eating disorders
= Reenactment of traumatic event/past

» Pathological self-soothing practices

CENTER EOR

Early Childheod
Mental Health
C O n S U I fO ti O n Georgetown University Center for Child and Human Development




Cognition

Self-Concept

‘ CENTER EOR

Difficulty paying attention

Lack of sustained curiosity

Problems processing information

Problems focusing on/fcompleting tasks

Difficulty planning and anticipating consequences
Learning difficulties, developmental delays

Problems with language deveh.pment

Lack of continuous/predictable sense of self
Poor sense of separateness

Disturbance of body image

Low self-esteem

Shame and guilt

Early Childheod
Mental Health
C O n S U I fO ti O n Georgetown University Center for Child and Human Development



Diagram recreated from the Understanding Trauma webpage within NCTSN's Resources for
Parents and Caregivers website.



Young Children (5 and younger) *

Young children’s reactions are strongly influenced by their caregivers’ reactions.
Children in this age range who are exposed to violence may:

Be irritable, fussy or have difficulty calming down
Become easily startled

Resort to behaviors common to when they were younger (for example,
thumb sucking, bed wetting, or fear of the dark)

Have frequent tantrums

Cling to caregivers 2
Experience changes in level of activity

Repeat events over and over in play or conversation

OjD

Office of Juvenile Justice
and Delinguency Prevention)

Trauma-Informed Care for Children Exposed to Violence

Tips fo;‘ Staff and Advocates Working With Children:




Elementary School-Age Children (6-12 years)

Elementary and middle school children exposed to viclence may show problems
at school and at home. They may

Have difficulty paying attention I

Become quiet, upset, and withdrawn

Be tearful or sad and talk about scary feelings and ideas
Fight with peers or adults

Show changes in school performance

Want to be left alone

Eat more or less than usual

Get into trouble at home or at school

Trauma-Informed Care for Children Exposed to Violence

Tips foIr Staff and Advocates Working With Children:



Teenagers (13-18 years)

Older children may exhibit the most behavioral changes as a result of exposure to
violence. Depending on their circumstances, teenagers may:

Talk about the event constantly or deny that it happened

Refuse to follow rules or talk back with greater frequency
Complain of being tired all the time

Engage in risky behaviors

Sleep more or less than usual

Demonstrate increase in aggressive behavior

Want to be left alone, not want to spend time with friends
Experience frequent nightmares

Use drugs or alcohol, run away from home, or get into trouble with
the law

Office of Juvenile Justice

and Delinguency Prevention)

Trauma-Informed Care for Children Exposed to Violence

Tips foIr Staff and Advocates Working With Children:




Box 1
Types of poverty experienced by children who enter foster care

Financial poverty: Parents unemployed, underemployed, food insecurity, limited access to
health care

Poverty of social supports: Families often from poor neighborhoods, limited community
resources, single parent families, lack of extended family

Poverty of parenting skills: Parents with mental illness (46%), active substance abuse (48%),
cognitive impairment (10%), parents with history of maltreatment, parenting chaotic and
unpredictable

Poverty of education: Little stimulation at home, inadequate daycare and early education
options, limited support with school work, inadequate attention to possible special education
needs, frequent school changes

Poverty of safety: Exposure to violence (84%), including homes with domestic violence,
neighborhoods violent with criminal activity common, schools unsafe

Foster Care and Healing
from Complex Childhood
Trauma

Heather Forkey, Mp®*, Moira Szilagyi, mp, pho")

Pediatr Clin N Am &1 (2014) 1059-1072
http://dx.doi.org/10.1016/].pcl.2014.06.015 pediatric.theclinics.com
0031-3955/14/§ - see front matter © 2014 Elsevier Inc. All rights reserved.



Foster Youth Education Outcomes

- 80% repeat a grade by the 3rd grade

- Only 21% of foster youth are proficientin English
Language Arts by 11th grade and only % in Math

- Less than 60% of foster youth graduate high school
- Less than 3% obtain a higher education degree

- Within 2 years of aging out of foster care, more than
50% are homeless, incarcerated or on welfare

SeeBarrat, V. X., & Berliner, B. (2013). The Invisible AchievementGap, Part1: Education Outcomes
of Studentsin Foster Care in California’s Public Schools. San Francisco: WestEd., available at
hitps:/fwww.wested.org fwp-

content/files mf/1400283692Invisible Achievement Gap Full Report.pdf




Box 2
Stressors for children in foster care

k

Separation from parents, neighborhoods, siblings, friends, and extended family

Changes in placement

Change of caseworkers, therapists, and health care providers
Change of school, daycare, church/house of worship
Unrealistic goals on the part of the court or child welfare

Promises the biologic parent cannot keep (ie, promises child will be home soon when timeline
is determined by court)

Expectations of foster/kinship parents
Vague and difficult to understand timelines for reunification (ie, “when mom is better”)

Capricious nature of changes and decisions

Foster Care and Healing
from Complex Childhood
Trauma

Heather Forkey, Mp®*, Moira Szilagyi, mp, pho")

Pediatr Clin N Am &1 (2014) 1059-1072
http://dx.doi.org/10.1016/].pcl.2014.06.015 pediatric.theclinics.com
0031-3955/14/§ - see front matter © 2014 Elsevier Inc. All rights reserved.
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]
Changing the Question:

From “Whatis wrong with you?” to “What is going on? How are you feeling?”

Behavior Feeling it is Masking
Oppositional Behavior Fearof Rejection,fﬁdanment
Outbursts Overwhelmed
Anger Hurt
Depression Lack of Self Worth
Withdrawal/Absences Avoidance of Emotions
Argumentativeness Testing Relationship
Escalation Triggered Trauma Memories —
Defiance of Authority Need for Control ALme;Ew

for CHILDREN'S
RIGHTS



Trauma-Specific Anticipatory Guidance

WHAT YOU WILL SEE WHY IT OCCURS HOW FAMILY CAN RESPOND

Traumatived childranwill respond ~ Areas of tha brain responsible for recognizing Do not take thesa behaviors personally.

to anything they think is athreal  and responding to threat are turned on. This Helping the child undarstand your facial epression or the tone
more quickly '.3"[' more forcefully  is called hypertrophied. of your woica will halp lessan the chance of the child's bahavior
than other children. Brain does not recognize that this new escalating in situations that otherwise do not seem threatening.
Traumatized childran are mara situation does not contain tha same threats.

likzty to misread facial and nan-

verbal cues and think thera is a

threat whera none is intended.

Traumatizad children nead to ba Responding with aggression will 1rianr the  Awoid yelling and apgression.
radirected or behavior may stan child’s brain back into threat made. Lowar the tone and intensity of your vaic.

to escalate. . . )
Logic centers shut down, ight, fight, or hide  rome down to the child's eye leval, gantly taka hold the child's
raspanse takes over hand, and use simple, direct words. Give directions without using
sirong emations.

Children don't always know how to  Emotion and language centers are notwell — Tell the child it is okay to feal the way she feels and io show emotion.
say what they ane feeling. [tcan be  connectad. Mamory centers to hold words - . .
hard for them o find words. Often are blocked Give the child words to label her emotions.

thay ara not told that how they feal
is okay.

Traumatizad children do not have  Childran hawe had to constantly ba watchiul — Develop breathing techniques, relaxation skills, or exercisas that
tha skills for salf-regulation or for -~ for danger. Parts of the brain that keap us the child can dowhen getting upsat. Praise the child for expressing
calming down once upset. alart stay tumed on, but the parts of their fealings or calming down.

brains usad for salf-requiation and calming & 5o e child at first, then just remind the child to use his skills
have nat grown with the child. when you start to sea the child patting upset

Traumatizad children will challanga  Childran come with negative beliefs and Give massages that say the child is safe, wantad, capable, and
the caretaker, often in ways that expectations about themselves (worthless,  worliwwhile and that you as the carataker are available, reliabla, and
threaten placemant. powarless] and about the caregiver responsiva.

(unrefiable, rejacting]. Praiza evan neutral bohavior.

g&gﬂn’;r‘ﬁ:’:‘ﬁ"ﬁ:iﬁ:ﬂmﬂn . Ba awara of your own emational respanses io the child's behavior.

to get the same raactions in caratakers that Correct when necessary in a calm unemaotional fona.
they expenienced with other adults because  Rapeat, repeat, repeat.

s et o famdlar mactions Do not taka thesa behaviors personally.
These pattarns helped the child survive in tha

past, prve negalive beliafs, help the child
vent frustration, and give the child soma
sense of mastary.

1% 1015 Amearican Academy of Pedistrics and Dave Thomas Foundation for Adoption
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Adverse Childhood Experience and Adolescent
Well-being: Do Protective Factors Matter?

Kristin Anderson Moore' - Alysha N, Ramirez®

Acaepied: 16 Juby 2015/ Pubhshed onlime: 13 Augms 2015
) Springer Science Busimes Media Dordrechi 201 5 k

Abstract Studies have found traumatic experiences in childhood to have lasting
effects across the lifecourse. These adverse childhood experiences (ACEs)
melude a vanety of types of trauma, including psychological, physical or sexual
abuse; living in poverty: violence in the home: living with a substance abuser;
living with a mentally ill or suicidal pemon; or hiving with someone who s or
has been mmprisoned. Long-term effects among adults have been found in
previous studies; but thems s hmited research on the association between
ACEs and adolescent development and even less on potential protective faciors to
mediate these associations, Utilemg the U5, 20112002 National Survey of Children’s
Health, this study examines both the prevalence of ACEs in a nationally
representative sample of 12-17 year old adolescents and the crosssectiomal
relationship between experiencing ACEs and multiple measures of well-bemg.
Potential protective factors are then examimed in a mediation model. Results
mdicate that the more ACEs adolescents experience, the less hikely they are to
enjoy high levels of wellbeing. Many fwtons partially mediate this association,
meluding residing in a safe neighborhood, attending a safe school, and pamental
monitoring of friends and activities. We conclude that measures of adverse
childhood experiences (ACEs) represent an important construct for indicator
systems; in addition, these findings indicate that measures of protective factors
represent important components of indication systems.



Published in final edited form as:
JAMA Pediatr. 2013 December ; 167(12): 1135-1142. doa:10.1001/jamapediatrics. 2013.3139.

The Effects of Poverty on Childhood Brain Development: The
Mediating Effect of Caregiving and Stressful Life Events

Joan Luby, M.D.2", Andy Belden, Ph.D.2, Kelly Botteron, M.D.2-®, Natasha Marrus. M.D.,

Ph.D.?, Michael P. Harms, Ph.D.?, Casey Babb, B.A.?, Tomoyuki Nishino, M.S5.?, and Deanna [
Barch, Ph.D.2.b.¢d

ADepartment of Psychiatry, Washington University School of Medicine, 5t. Louis, MO 63110

bDepartment of Radiology, Mallinckrodt Institute of Radiology, Washington University School of
Medicine, St. Louis, MO 63110

“Department of Psychology, Washington University in 5t. Louis, St. Louis, MO 63130

9The Program in Neuroscience, Washington University in St. Louis, St. Louis, MO 63130
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