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There are many adults among us – many of whom you might not recognize – with intimate knowledge of what it is like to grow up with adversity. One of us here today was once a child raised amongst chaos and can share that normal childhood is a relative term. Normal for her was an environment full of instability, fear, guilt, and caretaking. One of her earliest memories is one of her father waking her up because he had to work the night shift (and would most surely go out for a “few drinks” after his shift ended) and her mother was very high from the prescription drugs she took. Her job, as a five year old child, was to sleep with her mom and make sure her mother did not get out of bed in the middle of the night as she had a tendency to smoke cigarettes and burn holes in her nightgown or the couch and her father was fearful she would burn the house down. This young girl laid there in the silence and darkness of the night, trying super hard to stay awake because she knew how important her job was. And when she awoke to find her mother not in her bed, she panicked because she knew how dangerous it was for her to be out of bed and how upset (both emotionally and physically) her father would be with her if he learned that she fell asleep. She spent the next 45 minutes coaxing her mother to crawl (she was so high that she could not walk) back to bed. Once her mother was laying back in the bed, she knew that she could not risk falling back to sleep and determined that the only way she could stay awake was to engage in one of her favorite activities, reading, so she found the flashlight she kept under her bed and one of her books and spent the rest of the night engaged in a story generating images of a world far from the one she lived in. 

At the time this little girl was living her early experiences, there was not a science-base or strong research foundation about the impacts of household dysfunction. Let’s look a little closer at the science and research we now have about how this little girl’s early experiences might have impacted her.  


THE SCIENCE
Brain Development

Health



Early Brain Development is Rapid

A BABY’S BRAIN DOUBLES IN SIZE BY AGE 3, A CHILD’S BRAIN IS
DURING THE FINAL 6 WEEKS OF ALREADY 80% OF IT’S ADULT
PREGNANCY VOLUME

Image Source: “Three Core Concepts in Early Development.” Center for the Developing

Child, Harvard University.
http://developingchild.harvard.edu/resources/multimedia/videos/three_core_concepts/ TN
Health
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Developmental Progress

Age

Early Period Sets the Trajectory

“Healthy” Trajectory

“At Risk” Trajectory

“High risk” Trajectory

6 mo

12 mo

24 mo

3yrs

5yrs

8 yrs

12 yrs




Example: Language Trajectory
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Source: Hart, B. and Risley, T. R. (2003). “The Early Catastrophe: The 30 Million Word Gap by Age 3.” Health
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Hart & Risley study:  http://centerforeducation.rice.edu/slc/LS/30MillionWordGap.html 

The results of the study were far more severe than anyone could have anticipated. Observers found that 86% to 98% of the words used by each child by the age of three were derived from their parents’ vocabularies. Furthermore, not only were the words they used nearly identical, but also the average number of words utilized, the duration of their conversations, and the speech patterns were all strikingly similar to those of their caregivers.  
After establishing these patterns of learning through imitation, the researchers next analyzed the content of each conversation to garner a better understanding of each child’s experience. They found that the sheer number of words heard varied greatly along socio-economic lines. On average, children from families on welfare were provided half as much experience as children from working class families, and less than a third of the experience given to children from high-income families. In other words, children from families on welfare heard about 616 words per hour, while those from working class families heard around 1,251 words per hour, and those from professional families heard roughly 2,153 words per hour. Thus, children from better financial circumstances had far more language exposure to draw from.  
In addition to looking at the number of words exchanged, the researchers also looked at what was being said within these conversations. What they found was that higher-income families provided their children with far more words of praise compared to children from low-income families. Conversely, children from low-income families were found to endure far more instances of negative reinforcement compared to their peers from higher-income families.  Children from families with professional backgrounds experienced a ratio of six encouragements for every discouragement. For children from working-class families this ratio was two encouragements to one discouragement. Finally, children from families on welfare received on average two discouragements for every encouragement. 
To ensure that these findings had long-term implications, 29 of the 42 families were recruited for a follow-up study when the children were in third grade. Researchers found that measures of accomplishment at age three were highly indicative of performance at the ages of nine and ten on various vocabulary, language development, and reading comprehension measures. Thus, the foundation built by age three had a great bearing on their progress many years to come.  



THE SCIENCE
Toxic Stress

Hea.l.th |



Positive Stress

MEETING
NEW PEOPLE

E.l
Short, stressful events like meeting new
people or starting the first day of school
are healthy for brain development. They

prepare the brain and body for stressful
situations later in life.

Tolerable Stress

DEATH
IN THE
¥  FAMILY

Tragic, unavoidable events like a natural
disaster or losing a loved one aren't good
for us. But if supportive caregivers are
around to buffer the stress response,
these events won't do lasting damage to
the brain and body.

Toxic Stress

f

Ongoing, repeated exposure to abuse or
neglect is bad for brain development. If
no supportive adults are present to help
buffer the stress response, stress
hormones will damage developing
structures in the child's brain. The result
is an increased vulnerability to lifelong
physical and mental health problems,
including addiction.

TN Department of
Health




Toxic
Prolonged activation of stress response systems

in the absence of protective relationships.

Source: Center on the Developing Child

Impacts:
Brain Architecture
Gene Expression
Biology and Physiology




Toxic Stress Changes the Brain

Persistent Stress Changes Brain Architecture
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http://developingchild.harvard.edu/index.php/resources/briefs/inbrief_series/inbrief_the_science_of_ecd/

Normal vs. Neglected Brain

An Abused

As cited by Felitti & Anda, 2003; source CDC




What happens?

Amygdala:

_ Prefrontal activates the stress

COTEen - response
Medial ) Toxic stress: enlargement
prefrontal corgex
Prefrontal cortex:

usually a check to the
amygdala
Toxic stress: loss of
neurons, less able to
function

Hippocampus:
major role in memory
and mood
Toxic stress: impairment

in understanding and
emotion

Fresly-reproducible image from the National Institutes of Health




Executive Function Skills are Compromised
by Toxic Stress

e Working Memory

* Impulse Control _ Hold onto info while

— Filter distractions vxiorking on something
. , else
— Resist temptation — Follow multi-steps
— Maintain focus e Mental Flexibility
— Persist — Easily switch gears
— Think before acting — Multitask .
— Alter strategies
— Innovate

Hea.l.th .'
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Allow children to puzzle and explore
Help children delay gratification
But, if children are exposed to toxic stress, their prefrontal cortices are swamped by stress hormones and that hijack their attention…. If their environment is highly unpredictable and chaotic with the relationships between cause and effect disrupted, if schedules are always changing, if they have limited resources or choices, and if they have limited serve and return conversations, then the neural connections for EF connections  are minimal.   But, the good news is that the prefrontal cortex has more opportunities for growth through development…. Recent research is proving this true even in older adults. 


Toxic Stress Changes Gene Expression

Intergenerational Transmission of Stress
Response in Male Rats

Department of
Health
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The biology of genetic expression in complicated so let’s use RATS as an example. (Cutest picture of a Rat I could find)
Tell story of rat study: impact of stress with olfactory stimulation and response in two generations of offspring


Toxic Stress Changes Biology
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HPA aces constantly being “on” leads to inflammation.  Inflammation is the root cause of many diseases. 


THE RESEARCH
The Original ACEs Study
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Adverse Childhood Experiences (ACE) Study

A Collaborative Effort of Kaiser Permanente and the CDC

P A

Over 17,000

@ N
& . | partmgzgtsf—;;verage Study of the impact of
Kaiser Permanente ) adverse childhood
HMO population in San experiences on health
Diego throughout the lifespan.
\ J \ J

“Findings suggest that certain experiences are \

major risk factors for the leading causes of -
iliness and death as well as poor quality of life
in the United States.”

Felitti, VJ et al. American Journal of Preventive Medicine 1998;14:245-258 . Health

www.acestudy.org —
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Emphasize that this was a white, middle class, insured population



ACE Study

Participants were mostly white, middle-
aged, college educated, and insured.

Source: Centers for Disease Control and Prevention. Available at; http://www.cdc.gov/ace/about.htm - Health .
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CDC study in 1995-1997
ACEs include:
Abuse:  emotional, physical, sexual
Neglect:  Emotional, physical
Household dysfunction:  mother treated violently, household substance abuse, household mental illness, parental separation or divorce, incarcerated household member


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

Adverse Childhood Experiences include
the following:

Abuse and Neglect

Child physical abuse
Child sexual abuse
Child emotional abuse

Emotional neglect

A A

Physical neglect

Indicators of Family Dysfunction

Mentally ill, depressed, or suicidal person in the home
Drug addicted or alcoholic family member
Witnessing domestic violence against the mother

0 0 N O

Parental discord — indicated by divorce, separation, abandonment

.
Health

10. Incarceration of any family member



ACE Study Findings

Of the 17,337 individuals:

e ~2/3hadatleast 1 ACE (& (=X ¥

$e) ‘99 (90 ‘99 99
e ~1/5reported 3 or more ACEs (i &¢ & (& ¥
: f i | and ion. ilabl . http:// .cdc.gov/ace/about.h . .'
Source: Centers for Disease Control and Prevention. Available at: http://www.cdc.gov/ace/about.htm Health
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CDC study in 1995-1997
ACEs include:
Abuse:  emotional, physical, sexual
Neglect:  Emotional, physical
Household dysfunction:  mother treated violently, household substance abuse, household mental illness, parental separation or divorce, incarcerated household member


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

ACE Study Findings

Health-risk Mental health and Job Problems
Behaviors Well-being

* Sexual e STDs, including » Depression, PTSD * Absenteeism/Lost
promiscuity HIV ° Aggression time from work
e Sexual ' * Gynecological e Anxiety LT:;LE?WW
perpetration problems e Somatic
e Alcohol abuse e Heart disease complaints
e lllicit/injected e Diabetes e Attempted
drug use e Stroke suicide
* Smoking e Cancer e Social ostracism
e Physical Inactivity e Suicide e Anxiety
e Obesity and e Academic
Overweight achievement
e Re-victimization
e Unwanted
pregnancy

ACE Score RISK
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KRFelitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, Koss MP, et al JS. The relationship of adult health status to childhood abuse and household dysfunction. American Journal of Preventive Medicine. 1998;14:245-258. �www.acestudy.org



3:1 ODDS OF ADULT HEART DISEASE
AFTER 7-8 ADVERSE CHILDHOOD EXPERIENCES

ODDS OF ADULT HEART DISEASE

2 3 4 5,6 7,8
ADVERSE EXPERIENCES

Early experiences actually get into the body, with lifelong effects —not just on cognitive and
emotional development, but on long term physical health as well. A growing body of evidence

now links significant adversity in childhood to increased risk of a range of adult health problems,
including diabetes, hypertension, stroke, obesity, and some forms of cancer. This graph shows that
adults who recall having 7 or 8 serious adverse experiences in childhood are 3 times more likely to
have cardiovascular disease as an adult. And children between birth and three years of age are the
most likely age group to experience some form of maltreatment—16 out of every thousand children
experience it.

Source: Dong et al. (zo004)
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ACE Study Findings

“When we as children encounter sudden or chronic
adversity, excessive stress hormones cause
powerful changes in the body, altering our body
chemistry. The developing immune system and
brain react to this chemical barrage by permanently
resetting our stress response to “high,” which in
turn can have a devastating impact on our mental
and physical health.”

Childhood Disrupted, 2015

-
Health



Mechanisms by which Adverse Childhood

Experiences Influence Health and Well-being
peaths L hroughout the Lifespan

- Early <@
| U':I‘-JA L

Disability, and
Social Problems

Adoption of
Health-risk Behaviors

Social, Emotional and
Cognitive Impairment

Disrupted Neurodevelopment

Adverse Childhood Experiences

Conception

Slide Courtesy of Rob Anda, MD, MS

Department of
== Health


http://communityresiliencecookbook.org/wp-content/uploads/2014/08/Anda-pyramid5.jpg

Magnitude of the Solution

Population
attributable risk

these conditions IV Dcpartment of

[ ACE reduction reliably predicts simultaneous decrease in all of ]
.Health
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KRFelitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, Koss MP, et al JS. The relationship of adult health status to childhood abuse and household dysfunction. American Journal of Preventive Medicine. 1998;14:245-258. �www.acestudy.org



Opportunities for Future Studies of ACEs

Intensity and Duration
Death of a Parent

Bullying and Community
Violence

Institutional Racism
Poverty

Health



THE RESEARCH
The Tennessee Study
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States Collecting ACEs Data 2009 - 2013

Source CDC Natonal Center for Injury Prevention & Control
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2012 Tennessee Specific ACEs Data

ACE Module added to the Behavioral Risk Factor
Surveillance System (BRFSS) in 2012

BRFSS Sample =7,056 non-institutionalized
adults in Tennessee with either a land line or
cellular telephone. Those answering at least one
guestion in the ACE module were included in
the analysis (n=6,918) .

-
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Results of ACEs Data Collection at The
Family Center

e Have 4 or more ACEs

%
7 4 O < e Results in 5 — 10 years earlier death

e Compare to 13% from original ACE study

44% A ° Have 7 or more ACEs

e Results in 20 years earlier death

Slide courtesy of Jennifer Drake Croft— The Family Center
Department of

Health
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Percent, %

Prevalence of Adverse Childhood
Experiences in Tennessee, 2012
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ACEs in TN (2012)

Prevalence of Adverse Childhood
Experiences in Tennessee by
Category, 2012
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52% had at least 1 ACE
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Figure 2: Prevalence of Specific ACEs in
TN by Gender

B Female
® Male

Source: Tennessee Behavioral Risk Factor Surveillance System (BRFSS), 2012.
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Geographic Distribution

*Percentage of population that has 2 or more ACEs

2304 to 2754
27 54 to 32 51
32.51to 36.85
3685 to 42 45
42 45 and above

Min: 6.2352 (Sequatchie)
Maoc: 64 1872 (Hickman)

Source: Tennessee Behavioral Risk Factor Surveillance System (BRFSS), 2012.



Association of Health Outcomes and Behaviors by ACE Score*

B0 ACEs

m1ACE

M2 ACEs

m 3 ACEs

W 4+ ACEs

Heart Attack Stroke Asthma Ever Smoked Binge Drinking Depression HIV Risk Factors

* = All significant p>=0.05
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Association of Economic Outcomes by ACE
Score*

2.5

m 0 ACEs
m1ACE

m 2 ACEs
m 3 ACEs
m 4+ ACEs

Having Retired College Lessthan Divorced Never Unableto Outof Income
Health Graduate High Married Work Work>1 <$10,000
Care School Year

Coverage Graduate

* = All significant p>=0.05
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THE OPPORTUNITIES
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Reasons to Hope

Resiliency buffers the effects of trauma.

Social support and resources are

protective factors that build resiliency at

any age.

Safety can be created from multiple
sources and a little may go a long way.

Brain development is far more dynamic

than we used to think.

-
Health
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Evidence shows that babies, who are well nourished, stimulated and have supportive interactions with adults develop healthier brains, better learning abilities and more successful relationships throughout their lives. 
SOURCE: Shonkoff, J. (2009) “In Brief: The Science of Early Childhood Development.” Center on the Developing Child. Cambridge, MA: Harvard University. Retrieved from: developingchild.harvard.edu/download_file/-/
view/64/.





Overall Focus is to Implement
Recommendations to Prevent and Respond to

Toxic Stress from the CDC

4 N\ (O N
Stable Nurturing
\_ /AN /
<
Relationships and Environments
J

Health
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The key to resilience?  SSNREs.. 

 Steps to Create Safe, Stable, Nurturing Relationships and Environments 

Raise Awareness and Commitment to Support Safe, Stable, Nurturing Relationships and Environments and Prevent Child Maltreatment
Use Data to Inform Solutions
Create the Context for Healthy Children and Families through Norms Change and Programs
Create the Context for Healthy Children and Families through Policies












One Step Further: ACEs and Public Health

Public Health

Approach
|

Primary Prevention

Creating safe, stable,
nurturing relationships
— and environments as well
as community
infrastructures that
promote social cohesion

— Secondary Prevention

Tertiary Prevention

Raise Awareness

Policy Change

Norms Change

Services for those “at
risk”

Treatment Services

B poalth
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Greatest opportunity  is in Primary Prevention

Primary prevention aims to prevent disease or injury before it ever occurs. altering unhealthy or unsafe behaviors that can lead to disease or injury, and increasing resistance to disease or injury should exposure occur. 

primary prevention: Smoking Cessation

More opportunities that promote safe stable nurturing relationships and environments for all people




Moving the Needle

Brain's Spending on
Capacity Programs to
Prim ary lo Change “Change the

prevention

saves
money

____J‘IIIII--._.____:

3 L i 12 i
Mental Healthy - Juvenile Jushice

Puhlic Educadtin w-Suhstance Ahuse Tx

Source: Bruce D. Perry MD PhD lecture: Maltreatment and the Developing Child. Available
at: http://www.lfcc.on.ca/mccain/perry8.html



http://www.lfcc.on.ca/mccain/perry8.html

Shifting the Conversation...

What is wrong with you?
TO

What has happened to you?

Health



Summary

The brains of infants and
young children are rapidly
developing (700 synapses
per second are forming).

“Toxic Stress” damages
brain development and
inhibits synaptic growth.

Safe, stable, nurturing
relationships and
environments promote
optimal brain development

and synaptic growth.
B ooith
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Babies’ brains form synapses—the neural connections that build mental and social capacities—at a rate of 700 per second. 
SOURCE: Shonkoff, J. (2009) “In Brief: The Science of Early Childhood Development.” Center on the Developing Child. Cambridge, MA: Harvard University. Retrieved from: developingchild.harvard.edu/download_file/-/
view/64/.

Traumatic experiences or severe neglect—also known as “toxic stress”—can damage those connections, with possible lifetime consequences. 
SOURCE: National Scientific Council on the Developing Child (2005). Excessive Stress Disrupts the Architecture of the Developing Brain: Working Paper No. 3. Retrieved from www.developingchild.harvard.edu


By the same token, evidence shows that babies, who are well nourished, stimulated and have supportive interactions with adults develop healthier brains, better learning abilities and more successful relationships throughout their lives. 
SOURCE: Shonkoff, J. (2009) “In Brief: The Science of Early Childhood Development.” Center on the Developing Child. Cambridge, MA: Harvard University. Retrieved from: developingchild.harvard.edu/download_file/-/
view/64/.




Stressful and traumatic childhood experiences literally
become “biology” affecting brain structure and function (as
well as endocrine, immune, and other biologic functions)
thus leading to persistent effects.

Until now, these persistent effects were “hidden” from the
view of both neuroscientists and public health researchers.

This is no longer the case. In fact, with this information
comes the responsibility to use it.

Dr. Robert Anda, ACE Study

-
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What are you going to do
to become a champion?

In seven days from now....
In one month from now...
In six months from now...

.
Health
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