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Disclaimer

• The Michigan ACE Initiative is a grant funded program that focuses on the 
expanding efforts to build awareness and treatment of the Adverse Childhood 
Experiences (ACEs) in Michigan.

• This presentation is composed of slides from the Michigan ACE Initiative which 
are copyright protected and cannot be duplicated.

• I receive no financial incentives from the Michigan ACE Initiative. 



Learning Objectives

• Explain the findings from the original ACE study 

• Explain how Toxic Stress Impacts Neurological Development 

• Explain how Toxic Stress Impacts Epigenetics 

• Explain the Importance of Resilience 



ADVERSE CHILDHOOD EXPERIENCE STUDY



ACE Study

• Between 1995 and 1997, over 
17,000 members of the Kaiser 
Health Plan in San Diego 
California agreed to participate 
in the study
• Primarily white, educated middle 

class

• Insured and actively involved in 
their health care; those recruited 
were receiving preventative care
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https://www.acesconnection.com/blog/got-your-ace-resilience-scores



TOXIC STRESS

How does toxic stress affect health and development?



https://docmuscles.files.wordpress.com/2014/06/bear-rund.png



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6857662/

https://www.opencirclehealing.com/blog/

This Photo by 
Unknown Author is 
licensed under CC 
BY-SA

This Photo by Unknown Author is 
licensed under CC BY-NC-ND

This Photo by Unknown Author is 
licensed under CC BY-NC-ND

https://en.wikipedia.org/wiki/Grizzly_bear
https://creativecommons.org/licenses/by-sa/3.0/
https://biomedicalcue.it/cerotto-monitorare-cortisolo-stress/11865/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://biomedicalcue.it/cerotto-monitorare-cortisolo-stress/11865/
https://creativecommons.org/licenses/by-nc-nd/3.0/


https://media1.kaboom.org/app/assets/resources/000/000/598/original/stress_responses.png

ADVERSE CHILDHOOD EXPERIENCES
DAILY STRESS due to Abuse, Neglect, 
Household Dysfunction

NATURAL DISASTER
STUDYING FOR 
EXAM,COMPETING IN 
SPORTS, STARTING NEW JOB



Chronic Unpredictable 
Mild Stress

• Chronic Unpredictable Stress causes 
significant changes in the receptors in the 
brain’s hippocampus

• When stress is completely predictable, even 
if it is more traumatic, the stress does not 
cause the same changes to the hippocampus

• Rats exposed to chronic unpredictable 
stress were  unable to turn off the stress 
response (Childhood Disrupted Nakazawa, 
2015)

• Male and Female rats were exposed to 3 weeks of 
chronic unpredictable mild stress

• Every day exposed to low grade stressors:  

• (1)cage was rotated, 

• (2)five-minute swim, 

• (3) bedding was dampened, 

• (4) a day without food, 

• (5) physically restrained for 30 min,

• (6) or exposed to 30 min of strobe lights



Trauma and Neural 
Pathways

• Continuous trauma can weaken 
remaining neural pathways to the 
thinking part of the brain AND 
strengthen neural pathways to the 
survival part 

• Causes some children less capable 
of coping with adversity (more likely 
to be hypervigilant, quick to 
respond)

https://salud-america.org/state-latino-early-childhood-development-research-review/



Neurological 
Development
• We are born with 100 billion neurons

• 90 percent of child’s brain develops by the 
time they are 5 years old

• Neural circuits built in childhood are the 
foundation for later development

• Pruning of brain’s synapses indicates the 
influence experience and environment play 
in shaping a young brain

https://www.startingblocks.gov.au/other-resources/factsheets/brain-development-in-children/





https://www.lcsun-news.com/story/news/local/new-mexico/2018/01/21/severe-childhood-trauma-alter-developing-brain-create-lifetime-risk/1039104001/







EPIGENETICS AND HISTORICAL TRAUMA

https://www.bbc.com/future/article/20190326-what-is-epigenetics



https://en.wikipedia.org/wiki/Epigenetics#/media/File:Epigenetic_mechanisms.jpg



Methylation/Epigenetic Programming

• DNA Methylation can activate or repress how genes are expressed

• Different environmental exposures may impact epigenetic patterns

• Psychosocial stressors (ACE’s, famine, warfare) can have epigenetic 
impacts 

• Epigenetic differences can have the same consequences as genetic 
polymorphisms

• Epigenetic changes may be passed down to next generation





Trauma, PTSD, and suicide 
are associated with variable 
DNA methylation at loci such 
as NR3C1, SKA2, and FKBP5

The Epigenetic impacts of social stress: how does social adversity become biologically embedded? 
Epigenomics. Vincent Cunliffe. 27 September 2016

Low levels of postnatal maternal 
care in a range of experimental 
animal species increase DNA 
methylation and attenuate 
transcription at Nr3c1, Avp, 
Bdnf loci in offspring while 
increasing anxiety, depressive 
symptoms and stress reactivity





Epigenetic Programming 
by Maternal Behavior 
(2004)

• Increased pup licking and grooming (LG) and 
arched-back nursing (ABN) by rat mothers 
altered the offspring epigenome at a 
glucocorticoid receptor (GR) gene promoter in 
the hippocampus

• Differences in DNA methylation were 
associated with altered histone acetylation 
and transcription factor (NGFI-A) binding to 
the GR promoter

https://www.semanticscholar.org/paper/The-developmental-origins-of-anxiety-Gross-Hen/e44f6547c330bfa29fc43df1f45c181ebdec6901/figure/3



Epigenetic Programming by Maternal Behavior 
(2004)

Offspring of mothers that showed 
high levels of LG and ABN were found 
to have differences in DNA 
methylation, as compared to offspring 
of 'low-LG-ABN' mothers. 

• Differences in DNA methylation 
emerged over the first week of 
life were reversed with cross-
fostering

• Differences in DNA methylation 
persisted into adulthood 

https://www.semanticscholar.org/paper/The-developmental-origins-of-anxiety-Gross Hen/e44f6547c330bfa29fc43df1f45c181ebdec6901/figure/3





“Parental olfactory experience influences behavior and neural structure in subsequent 
generations”(2014)

Researchers taught male mice to fear the smell of cherry blossoms by associating the scent with 
mild foot shocks

• After three days of fear conditioning, the cherry blossom mice later reproduced

• The resulting offspring, having grown to adulthood, had a heightened jumpiness to the cherry 
blossom smell (without previous exposure to the smell)

• CpG hypomethylation in the Olfr151 gene in both the sperm of the father mice and the 
sperm of the offspring

• Researchers artificially inseminated females using the sperm from the original fear-
conditioned mice

• The results were the same, suggesting epigenetic inheritance rather than environment





https://www.clinicalkey.com/#!/content/playContent/1-s2.0 
S0006322315006526?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0006322315006526%3Fshowall%3Dtrue&referrer=https:%2F%2Fpubmed.ncbi.nlm.nih.gov%2F

FKBP5 Intron 7 Methylation in Holocaust Survivors and FO 

Comparison Subjects



Holocaust Exposure Induced Intergenerational Effects on FKBP5 
Methylation

• Study of 32 Jewish Men and Women who had either been in Nazi concentration 
camp, witnessed or experienced torture or who had to hide during WWII

• Holocaust exposure had an effect on FKBP5 methylation at bin 3/site 6

• In Holocaust survivors, methylation at this site was higher than in controls

• Found epigenetic tags on the very same part of the gene in both the Holocaust survivors and 
their offspring





“Epigenetic Programming by Maternal Behavior in the Human Infant” (2018)

• First study in which researchers recapitulate the effects of maternal care in rodents by 
demonstrating that maternal care can alter DNA methylation in human infants healthy

• A cohort study of term, healthy infants and their mothers who did (n = 21) or did not (n = 21) 
breastfeed for the first 5 months was used in this analysis

• DNA samples were prepared from cheek swabs and subjected to quantitative analysis of the 
extent of methylation

• Cortisol stress reactivity was measured in infant saliva by using a mother-infant interaction 
procedure and DNA methylation of a regulatory region of the glucocorticoid receptor gene





“Epigenetic Programming by Maternal Behavior in the Human Infant” (2018)

• Study substantiates findings from previous rodent studies 

• Infants who experienced increased breastfeeding had 
decreased methylation in the homologous region of the 
human gene

• Decreased methylation of this gene in the human infants was 
associated with decreased cortisol stress reactivity



ADDRESSING ACE’s IN 
CLINICAL PRACTICE

Should We Screen for ACE’s?

How can we address ACE’s and improve the health of our patients?



https://www.cdc.gov/violenceprevention/aces/resources.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fviolenceprevention%2Facestudy%2Fresources.html





ACEs and Trauma Informed Laws and Resolutions

https://acesconnection.shinyapps.io/





PEDIATRIC ACEs and RELATED LIFE EVENTS SCREENER (PEARLS)
On Jan. 1, 2020, as an incentive to doctors who serve Californians in the state’s Medicaid program,
the state began offering supplemental payments of $29 to doctors for screening the estimated 12 million
pediatric and adult patients for adverse childhood experiences (ACEs).



SCREENING FOR 
ACE’s??

• Screening for adverse childhood experiences has 
been met with growing concern among health 
researchers and child welfare experts in the U.S. 
and abroad

• Strain doctor-patient trust? 

• Providers unfamiliar with trauma may 
inadvertently harm patients by the very 
nature of the questions, and their sensitivity

• Patient or care-giver may not answer 
truthfully

• Resources not available (over-burdened 
mental health system)

• May Trigger Health Care Providers who have 
high ACE scores https://shadowsoffibromyalgia.wordpress.com/tag/funny-doctor-cartoon/



“Lesson learned integrating ACEs science into 
health clinics: Staff first, THEN patients”
• LifeLong Clinics’ in California decided to move forward on integrating 

ACEs science and trauma-informed practices into its clinics
• LifeLong Clinics joined a two-year learning collaborative known as 

the Resilient Beginnings Collaborative (RBC) 

• Brainstorming around workflow was provided for staff at the LifeLong Howard 
Daniel Health Center in Oakland, CA, in February 2019

• Four months into that training, in June 2019, LifeLong Clinics “had to put on 
the brakes”
• “A lot of the staff were uncomfortable because they themselves had similar instances 

that they personally were triggered by as they read the [ACE] questions themselves”

https://acestoohigh.com/2020/02/16/lesson-learned-integrating-aces-science-into-health-clinics-staff-first-then-patients/





“Population vs Individual Prediction of Poor Health From Results of Adverse 
Childhood Experiences Screening” (2021)

• High ACE scores can identify groups of individuals at heightened 
mean risk of poor health later in life, independent of other clinical risk 
factors 

• ACE scores alone do not accurately discriminate between individuals 
with or without health problems in later life
• Caution against the deterministic use of ACE scores in disease prediction 

and clinical decision-making 
• More research is needed to establish whether ACE scores can be used 

alongside other clinically available information to accurately predict individual 
poor health outcomes



“The ACE score is neither a 
diagnostic tool nor is it 

predictive at the individual 
level.” -Robert Anda, MD



Screening for ACE’s 
may oversimplify 

human experience 

• Not weighted differently for 
different exposures 

• Does not measure chronicity of 
abuse

• Does not consider individual 
biologic differences

• Does not consider all 
forms/causes of abuse and neglect 

• Does not consider the difference 
in resiliency amongst patients



RESILENCE QUESTIONNAIRE

http://www.traumainformedcareproject.org/resources/resilience_questionnaire.pdf



Having Discussion about ACE’s 
with Adult Patients Can be 
Beneficial
• “Indeed, there appears to be a direct health benefit for 

adult patients when they are helped to recognize and 
discuss the potential link between their childhood 
experiences and adult health problems. 

• Study of 125,000 patients, Felitti found that those who 
took the ACE Study questionnaire as part of their medical 
history AND who discussed their ACE Scores with their 
doctors had over the course of the following yr:

• 35 % reduction in office visits

• 11 % reduction in ER visits



Having Discussion about 
ACE’s with Adult Patients 
Can be Beneficial

• After learning about ACE’s patients can: 

• Foster forgiveness for themselves

• Understand that they coped 
appropriately

• Understand that they weren’t born 
bad 

• Understand why they are triggered 
and learn to handle stress in a better 
way

• Understand they can change

https://www.elevatecorporatetraining.com.au/2019/07/04/building-resilience-in-sales-embracing-
the-no/





In addition to 
lowering ACE 
Score…We Need to 
Foster Resilience

Seven Core Ideas to 
Foster Resilience in 
Children

• Competence

• Confidence

• Connection

• Character

• Contribution

• Coping

• Control

http://www.fosteringresilience.com/7cs.php



We:
Provide education 
and opportunity 
for dialogue to a 
broad cross-
section of 
residents and 
professionals to 
build common 
language and 
common 
understanding 
about how 
experience affects 
wellbeing.

So that: Community 
residents and 
professionals are 
surrounded by 
people who are 
knowledgeable 
about ACE concepts 
and have skills for 
recognizing what’s 
helping or hurting, 
and for engaging 
people most 
affected by ACEs in 
hope-filled action.

So that:
We reach a tipping point in 
communities where it is usual 
for people to: 

1. Have opportunity for a change 
moment: feel seen, understood, 
and accepted.

2. Develop compassion for self, 
make meaning from 
experiences, and build on core 
gifts.

3. Know the most powerful 
determinant of health: ACEs.

4. Make decisions and take actions 
to build adults’ capacities to 
protect and respond to child 
needs.

So that:
Children reach 
their full 
potential by 
growing and 
developing in 
relationships 
that are 
healthy and 
protective.

&

ACE Scores are 
reduced in the 
next 
generations.



"When people are behaving in 
apparently self-destructive ways, it’s 

time to stop asking what’s wrong with 
them, and time to start asking what 

happened to them.” – Dr. Robert Anda 
and Dr. Vincent Felitti



. 

As a result of learning about ACEs, many parents 

say: “This explains my life”.

After learning about ACE’s parents want to make sure 

that their children have a lower ACE score.



Promote Healthy Behaviors to Repair 
Epigenetic Damage

• Healthy Diet

• Exercise

• Stress Management
• Mindfulness/Meditation
• Yoga
• Alternating Nostril Breathing
• Emotional Freedom Techniques

• Sleep Hygiene

• Healthy Environment
• Clean Air
• Avoid tobacco smoke



. 



Take Home Points

• ACE’s are common and have a dose-response relationship to various chronic 
diseases (heart disease, cancer, liver disease, depression, etc)

• ACE’s cause toxic stress which can impact neurological development

• Change dialogue from “What’s wrong with you?” to “What happened 
to you?”

• Toxic Stress can cause epigenetic changes which may be passed down to 
future generations

• A supportive, nurturing environment can override epigenetics (cross-
fostering study)

• Epigenetic changes are not a “point of no return”-people can learn 
methods to self-regulate to control stress response and repair 
epigenetic damage

• Foster Resilience “What matters most is how you see yourself”! 

• Be a Leader and a Resource for patients and community

• If a child has one healthy stable relationship with an adult this can 
make all the difference in the future of that child
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Feel free to email me with any 
questions:
nsmith14@hfhs.org
nlajones@umich.edu

For more information about ACE’s and how you can be involved visit:
www.miace.org
www.acesconnection.com



The world ain't all 
sunshine and 
rainbows. It's a 
very mean and 
nasty place and I 
don't care how 
tough you are it 
will beat you to 
your knees and 
keep you there 
permanently if you 
let it. 

You, me, or nobody 
is gonna hit as hard 
as life. But it ain't
about how hard ya
hit. It's about how 
hard you can get hit 
and keep moving 
forward. How much 
you can take and 
keep moving 
forward. That's how 
winning is done!” 
― Rocky Balboa


