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Faculty Disclosure Information:

In the past 12 months, I have no relevant financial 
relationships with the manufacturer(s) of any commercial 
product(s) or provider(s) of commercial services discussed 

in this CME activity.

I do not intend to discuss an unapproved/investigative use of 
a commercial product/device in my presentation.



Learning Objectives

• Understand the role of toxic stress in 
the intergenerational transfer of health 
disparities; 

• Discuss ways pediatricians can 
advocate in translating science into 
healthier life-courses;

• Commit to one partnership that can 
promote a positive environment for 
children



Does Early Child Care Environments Make a 
Difference? 

Carolina Abecedarian Study
1972-77: 111 Impoverished Children Randomized

57 Children
Quality Preschool
8 hrs/ day birth to 5 years
Health care
Nutrition: 2 meals, 1 snack
Cognitive & Social stimulation

54 Children
Controls

Medicaid, WIC, Food Stamps
No child care

Campbell et al, Science 343:1478. 2014

•Survey: children, parents, teachers
•Demographics
•Health evaluation
•Lab tests
•Personality & Behavior
•Cognition & Achievement

Follow-up years:
12, 15, 21, 30 and mid-30s



Every $1 Spent at least a $7 Return
• Less likely to fail or repeat a grade
• 4 x more likely to graduate from college
• 4.4 x more likely to hold a skilled job
• Stronger social and emotional skills
• Less drinking, run-ins with the law
• More physically active

Campbell et al, Science 343:1478. 2014
Campbell et al, Early Child Res Q, 23:452, 2008



Abecedarian Kids at 40 years: Health

Physical Health at 40

• Blood pressure
– Systolic: lower by 17.5 mm Hg
– Diastolic: lower by 13.5 mm Hg

• Lipids
– HDL 11 mg/dL higher
– LDL: 31% less (males)

• Obesity
– Fewer obese or severely obese

• Metabolic syndrome
– ¼ of Controls (typical); 
– None from child care group

• Cardiovascular risk score
– 2 fold lower

Campbell et al, Science 343:1478. 2014Campbell et al, Science 343:1478. 2014



What Made the Difference?
4 THINGS

• Quality nutrition
• Health care
• Play-focused child care 
• Social and emotional support



Significant Adversity

Supportive Relationships, 
Stimulating Experiences, and 
Health-Promoting Environments

Healthy Developmental 
Trajectory

Impaired Health and  
Development 

Current Conceptual Framework Guiding  
Early Childhood Policy and Practice



Advances in Developmental Science

Life-Course Science

Epigenetics

Developmental 
Neuroscience



The ACE Study 
Adverse Childhood Experiences

• Lead Authors:  Dr.s Vincent Felitti and Robert Anda . Initial publication 
May 1998 in AJPM

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

• Identified an association 
between amount of childhood
trauma, behavioral risk factors,
increased chronic disease 
morbidity, and early death .

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj_ste77KXLAhVH02MKHfzaD14QjRwIBw&url=http://www.feelguide.com/2015/01/21/researchers-fin-connection-between-childhood-trauma-cellular-level-changes-in-mtdna-chromosomes/&bvm=bv.115339255,d.cGc&psig=AFQjCNES5LkjZ90sp54RSL9QLHzSuXsEjw&ust=1457140205882110
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj_ste77KXLAhVH02MKHfzaD14QjRwIBw&url=http://www.feelguide.com/2015/01/21/researchers-fin-connection-between-childhood-trauma-cellular-level-changes-in-mtdna-chromosomes/&bvm=bv.115339255,d.cGc&psig=AFQjCNES5LkjZ90sp54RSL9QLHzSuXsEjw&ust=1457140205882110


ACE study factors
ABUSE
• Physical
• Emotional
• Sexual

NEGLECT
• Physical
• Emotional

FAMILY DYSFUNCTION
• Mental illness, depression, suicidality/attempt
• Substance abuse/addiction
• Parental discord – divorce, separation, abandonment
• Observing domestic violence
• Incarceration of any family member

Poverty, Homelessness, Racism

(“ACE Score” = Number of the original 10 categories to 
which a person reports significant exposure)



ACE Study Findings

Adverse Childhood Experiences 
are common.

o Household dysfunction: 
Substance abuse (including EtOH) 27% 
Parental separation/divorce 23% 
Mental illness or suicidality 17% 
Domestic violence against mother 13% 
Incarceration of household member  6% 

o Abuse:   Physical 28%       Sexual 21%       Psychological 11% 

o Neglect: Emotional 15%         Physical 10% 
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As ACEs scores increase…



We know that:
Early Adverse Experiences (ACEs) contribute directly to the risk 
for long-term physical and mental health.

U.S. Dept. Health and Human Services, 2010



Number of Risk Factors

Source: Center on the Developing Child Harvard University. InBrief: the Impact of Early Adversity on Children’s Development. 
Statistics from research from  Barth, et al. (2008)
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Mechanisms By Which Adverse Childhood 
Experiences Influence Adult Health Status

Adverse Childhood Experiences

Social, Emotional, and
Cognitive Impairment

Adoption of
Health-Risk Behaviors

Disease &
Disability

Early
Death

Death

Birth

The True Nature of Preventive Medicine

Slide modified from V. J. Felitti

??



Epigenetics: Which, When, & How Much 

Genetics: What Proteins DNA Makes



Brain    
Physiology  
Behavior

Early 
Environmental 

Experiences

Our experiences or “nurture” can have long-
term effects on our brain and behavior

HOW DOES THIS OCCUR?

Epigenetic Control of Gene Activity

Genes can be turned “on” or turned “off” 
through epigenetic changes



MATERNAL 
EXPERIENCES

stress, toxin exposure, 
nutritional status

OFFSPRING 
DEVELOPMENT

oocyte

prenatal 
environment

transcription/translation

placental function, 
physiology

postnatal 
maternal 
behavior

sensory stimulation, 
frequency & stability of care

Parental Experience Influences Offspring Development



Nutrition and the Epigenome



Agouti mice



Programming of Fetal Stress 
Response

maternal fetal
risk of prematurity

lower birth weight

increased stress response

risk of depression & anxiety

Stress



cccctctgctagtgtgacacacttcgc
gcaactccgcagttggcgggcgcgg
accacccctgcggctctgccggctgg
ctgtcaccctcgggggctctggctgc
cgacccacgggcgggctccgagcg
gttccaagcctcggagtgggcgggg
gcg ggaggg agcctggg agaa

cccctctgctagtgtgacacacttcgc
gcaactccgcagttggcgggcgcgg
accacccctgcggctctgccggctgg
ctgtcaccctcgggggctctggctgc
cgacccacgggcgggctccgagcg
gttccaagcctcggagtgggcgggg
gcg ggaggg agcctggg agaa

Prenatally Stressed Non-Stressed

11BHSD-2 DNA Methylation in the 
Placenta
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Pathways of Prenatal Stress Effects

Monk, Spicer & Champagne (2012) Development & Psychopathology



Defining Adversity or Stress

• How do you define/measure adversity?

• Huge individual variability
– Perception of adversity or stress (subjective)
– Reaction to adversity or stress (objective)



Defining Adversity or Stress

• Hypothalamic-Pituitary Axis Reactivity
– Levels of Cortisol
– Epinephrine/Norepinephrine
– Inflammatory markers

• National Scientific Council on the Developing 
Child (Dr. Jack Shonkoff and colleagues)
– Positive Stress
– Tolerable Stress
– Toxic Stress

Based on the REACTION
(objective physiologic responses)



• Positive Stress

– Brief, infrequent, mild to moderate intensity

– Most normative childhood stress
• Inability of the 15 month old to express their desires
• The 2 year old who stumbles while running
• Beginning school or daycare
• The big project in middle school

– Social-emotional buffers allow a return to baseline

(responding to non-verbal clues, consolation, reassurance, assistance in planning)

– Builds motivation and resiliency

– Positive Stress is NOT the ABSENCE of stress

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 and long-term effects
• Epigenetics (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)

Defining Adversity or Stress



MATERNAL 
EXPERIENCES

stress, toxin exposure, 
nutritional status

OFFSPRING 
DEVELOPMENT

oocyte

prenatal 
environment

transcription/translation

placental function, 
physiology

postnatal 
maternal 
behavior

sensory stimulation, 
frequency & stability of care

Parental Experience Influences Offspring Development







Kundakovic & Champagne (2015) Neuropsychopharmacology REVIEWS

Mother to Daughter 
Transmission of 
Maternal Care



MATERNAL 
EXPERIENCES

OFFSPRING 
DEVELOPMENT

oocyte

prenatal 
environment

postnatal 
maternal 
behavior

PATERNAL 
EXPERIENCES

OFFSPRING 
DEVELOPMENT

?
paternal care 
of offspring



Influence of paternal experience on offspring

Mashoodh et al (2013) 
PNAS



MATERNAL 
EXPERIENCES

oocyte

prenatal 
environment

postnatal 
maternal 
behavior

PATERNAL 
EXPERIENCES

germline 
effects

paternal care 
of offspring

OFFSPRING 
DEVELOPMENT



Early Experiences are Crucial

• By age 3, 80% of 
synaptic connections 
are already made

• By the second decade 
of life growth levels off 
and pruning begins

• Increased experiences 
define the wiring of an 
infant’s brain



Two Types of Plasticity

• Synaptic Plasticity –

– Variation in the STRENGTH of individual connections
– Development of long term and working memory
– Dysfunction results in working memory deficits

• Cellular Plasticity –

– Variations in the NUMBER (or COUNT) of connections
– Billions of connections made, many redundant
– “Pruning” of connections after age 5-6
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Human 
Brain 

at Birth
6 Years 

Old
14 Years 

Old



Brain Stem & Cranial Nerves:
Vital functions
Swallowing

Cerebellum:
Smooth movements
Coordination

Occipital Lobe:
Visual processing

Parietal Lobe:
Integration of sensory 
data and movement

Temporal lobe (outside):
Processing sound 
and language

Limbic System (inside):
Emotions and impulsivity

Frontal lobes:
Abstract thought, reasoning, judgment, planning, 
impulse and affect regulation, consequences

Brain Structure (and Function)

+ The Gas Pedal + 
Amygdala

- The Brake – PFC (with some hippocampal help)



The impact of childhood            
trauma is inheritable

(epigenetics) 

• Methylation Model of Heritability:  As a consequence of maternal 
environmental and health factors, methyl groups attach differently to DNA 
and can cause future DNA expression to be repressed or augmented

• Histone Modification Model: As a consequence of environmental factors, 
DNA is wound differently around histones, causing future repressed or 
augmented expression. 



The impact of childhood trauma is 
inheritable

• Telomere Shortening Model: 
Adults with high ACE scores have been found to have 
shortened telomeres compared to those with an ACE 
score of zero.* 

Additional studies have found increased telomerase activity in  
patients with high ACE scores and depression.

Telomere  shortening is causally associated 
with premature aging processes.

*Andrews NP, Fujii H, Goronzy JJ, Weyand CM. Telomeres and immunological 
diseases of aging. Gerontology. 2009;56(4):390–403



Building Resilience—A Pediatric 
Competency



Keys to 
Resilience

CAPABILITY
ATTACHMENT

AND
BELONGING

COMMUNITY
CULTURE

FAITH

• Skills
• Knowledge
• Self-regulation
• Mindfulness
• Focus
• Discipline

• Family bonds
• Caring adults
• Relationships
• Inclusion
• Intrinsic and 

extrinsic 
value

• Faith
• Hope 
• Meaning
• Traditions
• Network of 

services
• Belonging



Public Health Approach to ACEs

• Trauma-Informed Communities: requires cooperative efforts of 
Education, Law Enforcement and Health sectors as well as 
business owners and community members:

-Training around appropriate response to trauma-fed behavior
-Education about resiliency-building factors
-investment in supportive youth and family  services
-investment in behavioral health resources to support ACEs survivors
-Mind frame shift from 

What’s WRONG with you that makes you  ACT like this? 

What HAPPENED to you that makes 
you REACT like this?  



Primary Care Approach to ACEs

• Screen prenatal patients, give 
education about generational aspect of ACEs to 
encourage early engagement with visiting home nurses, 
early connection with parenting support groups

• Screen at well baby checks-
screen new parents for ACEs and interest in related 
resources, connect families with home nurses and peer 
support.

• Screen in early adolescence. 
Resiliency counseling and training for ACEs already 
experienced has higher yield the younger we are.

• Screen everyone to better understand 
their chronic disease risks. Also to understand health 
behaviors, and help people understand why they 
respond the way they do to perceived threats to well-
being. Might refer for behavioral health, or  customize 
their chronic disease management.



• Primary Prevention
– “Relationship as a vital sign”
– Breastfeeding
– Home Visiting/Early Head Start/Head Start
– Support for pregnant women and young children
– Parenting Play/Support Programs 
– Quality Early Childhood Education and Child Care

Addressing Toxic Stress



Promoting the Five R’s of Early 
Childhood Education

• READING together - daily

• RHYMING, playing and cuddling

• ROUTINES – help children know                       
what to expect of us - what is expected of them

• REWARDS for everyday successes – PRAISE is 
a powerful reward 

• RELATIONSHIPS, reciprocal and nurturing –
foundation of healthy child development



• Trauma-Informed Care
– Evidence-based treatment
– Parent-Child Interactive Therapy
– Trauma-Focused Cognitive Behavioral Therapy
– Therapeutic Preschool

Addressing Toxic Stress





Estela

• Recently moved in with 
aunt, physical abuse at 
home

• Aunt speaks little English
• 17 years old, pregnant, now 

at 30 weeks
• Had a previous child at 26 

weeks who died
• Had preeclampsia with first 

pregnancy
• Finished up to 7th grade



Estela
• Team Estela

– Estela
– Adolescent Medicine
– Nurse Care Manager
– BH facilitator
– Social Worker

• OB care
• Home Visiting

– Early Head Start
– Positive parenting, will continue for 

3 more years
– Weekly BP checks
– Depression, responded to Home 

based CBT (Moving Beyond 
Depression)

• Started working on GED
• Had a healthy girl at 37 weeks



Alina

• Third admission for 
status asthmaticus in 4 
weeks

• Asthma is set off by 
fumes in her family’s 
apartment

• Family desperately 
wants safe housing



Alina

• Team Alina
– Inpatient Team
– Nurse Case Manager
– Social Worker
– Family

• Medical Legal 
Partnership

• Temporary Housing



New Protective Interventions

Building an Enhanced Theory of Change 
that Balances Enrichment and Protection

Significant Adversity
Healthy Developmental 
Trajectory

Supportive Relationships, 
Stimulating Experiences, and 
Health-Promoting Environments



CONCLUSION:

It is easier to build strong children
than to repair broken men.

Frederick Douglass
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