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Agenda

* The search for early intervention and why?

* The Brain is Built by Experience

* How do Pediatricians monitor this growth?

* Adverse Childhood Experiences (ACE) and Stress
* How this impacts brain development

* Resilience
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Teach a Child to Read

The Matthew Effect

Reading Skills

‘Poor Readers

Stanovich (1986] Age

Gap widens as fime goes on
The earlier you catch literacy
difficulties, the less there is o fix.
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Start With Kindergarten?

Copper et.al 2018

TABLE 2
Adjusted Means (SE) of Fifth-Grade Outcomes for the Kindergarten Reading/Social Skills Subgroups
(Controling for Gender, Minordty Status, Income, and Fifth-Grade Social Compeatencea)

The Matthew Effect (stanovich, 1986)

Theic bauited.
v ~

Theirlimited
comprebension
<omtibues to
readeng aitare

Kindergarten social skills

Subgroup Low

Average High Pairwise differences”

Fifth-grade reading (T score)®

Kindergarten reading—low 41.61 (1.35) 44.74 (0.83) 4280 (2.26) b*

Kindergarten reading—average 51.13 (D.65) 51.02 {0.36) 53.08 (0.76) a’, ¢

Kindergarten reading—high 6298 (3.05) 58.97 (0.70) 5877 (L.O7) ns
Fifth-grade math (T scorc)’

Kindergarten reading—low 4408 (0.95) 44.60 (0.6T) 42.61 (3.53) ns

Kindergarten reading—average S0.88 (0L61) 50096 (0.28) 5249 (0.54) a’. ¢

Kindergarten reading—high 6240 (2.1T) 5834 (0.60) 5771 {0.96) ns

“Pairwise differences within kindergarten reading level indicated the following: a = mean level of fifth-grade outcome

Kindergarten Reading was predictive of 5t grade reading and

math scores (regardless of social skills)
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No, Start Earlier!
Beyond the 30 Million Word Gap (Romeo et. Al 2018)

Partial r= 43
p<.01

=234 r=.3
pe 05 p<.05

dult Words per Hour
| rsational Turns per Hour

< .05 < "
i e s | ® :
: More skills in Greater QR B
Somethlggsbetween kindergarten learning F | N
= d 23 4 580K $75K $150K $225K
tO 3r g rade thereaﬂer JAverage Parental Education  Household Income

Compaosite Verbal Score
(Standardized Residual Controlled for SES)
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BRAINS ARE BUILT
THROUGH EXPERIENCE




We Build Lots Of Neuronal Connections And
Then Experience Edits To Make Beauty!

lectory of brain synapses

Photo: Andrew Sikorski
Newborn 1 Month 9 Months 2 Years
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There Is A Critical Time And Order To
Connections

‘Synapse formaion
l ot Neurogenests in the HIppocampus
S N, s,
=) b RS e
?s“lan%;"ﬂ) X (:3 months fo 15-18 years?)
(-2 Montha (o 10 years) ——— Adult Levels of synapses

9 8 7 6 5 4321 012345867 80910W1M1212345867 86 91011121314151617 18 19 20 30 40 50 60 70

£ Months vears Dmg

Age
the importance of pranalal events, such as the fermetion of the noural tube (nevrulafion) and cell migration; critical aspects of synapse
myend o throe; ahd the formation of synapses based on ox [l a5 naurogenasis In G kay region of he hippocampas e

gure 1 The Developmental Course of Human Brain Development
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ence and the media. Early brain development. T
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How To Establish A Great Start?

sﬁﬁé Genetic variations \ / \ Early life adversity \

Pranatal Inirapartum Postnatal ‘ e
Epigenetic
mechanisms
% Madificatians in brain
g B s admton
(amygdala and
hippocampus)
Genelio variations in genes roaled - Rl oM Varigions in : LS
to neural signaling molecules i Mmm,mu! w G ng
(excluding: seroonin, gutamate, + Matomal , m

BDNF, epression o
) \ dem’eem/ Behavioral dysfunctions and
tisk for mental health problems

Genetic and Physical Health (including nutrition and basics) + Developmental
Experiences (Including safety/People/ Interaction) = A Great Start

Develop Med Child Neuro, Volume: 61, Issue: 10, Pages: 1127-1133, First published: 11 February 2019, DOI: (10.1111/dmen.14182)
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Examine A Brain Built By Positive Experience
Ba.5
Corralations betwasn activation during langiiags processing and the number of hously conversational turis
childran experienced. The brain imags in (a) shows the zera-order correlation betwesn the number af
conversational turns and activation in the Evn\ir.d > birh\,a::“spss:h (:::l:a;t. Cﬂ:::
el e s
@ S
vggr.{’\ .\3(%\.
Experience actually
activated and bu||t a par‘t Number of b=0137"* Composite
X Conversational | . 5 Language
of the b rain | Turns per Hour b=0.072 Score
= p HennepinHealthcare
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Building Off These Experiences Gets Harder

The brain’s ability to change The
in response to experiences such change requires

\

2 46810 20 30 40 50 60 70
AGE SOURCE: LEVITT (2009)

Center on the Developing Child @ HarvARD UNIVERSITY www.developingchild.harvard.edu
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Serve And Return

* Young children naturally reach out
for interaction through babbling,
facial expressions, and gestures,

e Adults respond with the same kind
of vocalizing and gesturing back at
them.

e This back-and-forth process is
fundamental to the wiring of the
brain, especially in the earliest years.

¢ Foundational pathways are
constructed to then allow all other
learning that is to come

* Relationships for further learning are
built as well

ey HennepinHealthcare
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Take Aways

The substrate of the brain is built early

@ The brain requires experiences to build and shape

Attentive, loving adults can make this happen

- .
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HOW DO PEDIATRICIANS
MONITOR THIS GROWTH?
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Preventative Health Care

forP Pediatric Health Care
Bright Futures/American Acaderny of Pediatrics A Bright Futures.
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We Take Steps To Ensure Physical Health

< > Newborn Blood Screening

» Hearing Screening

» Pulse Oximetry Screening

» Bilirubin Screening

L
ery long-chain scyl-CoA defydragenase deficienty
Ylrked sdrencleubodystraphy

3 b
2-Metnytoutyryl-CaA denydrogenase deficency
Sebydrcxy-3-methylgutaryl-CoA fyase deficiency
3 Methicrotonyl Col carbarlase deficiency
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Growth Metrics

A Body Length and Weight
Birth. 3

[ I 5 18

B Head Circumference and Weightfor-Length
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We Take Steps To Ensure Developmental
And Social Health

Your Child’s Early Development is a Journey

Check off the milestones your child has reached and share your child's p

= Kpouswhatordny

= sayssononcos
with 2to 4 words
= Gatsemied when
‘withother cilkiren

exangple!
 Walsalone L vt

= Poins o things
orpicureswhan
they'renamed

1 saps sevend gt ingsare o ©0
wits s

weghone.
n

s with the doctor at every visit

pee,
o]

o oneiers
i

™ Wouklratherplay  ® Drawsaperon
withother chidren with 210 4 body

= o andstands o =
aneootrup o i
socnts

Tl siores
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Development (ensuring the
appropriate therapies)

Social Determinants of
Health (food, housing,
safety)

Are Parents ok and
Supported? (Depression
etc.)

1/5/2023



Take Steps to Intervene and Promote
Development Growth

P
\

g HennepinHealthcare
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Take Aways

Genetic and Physical Health (including
nutrition) + Developmental Experiences
(safety/loving people/interaction) =

A Great Start

Missing any piece of this equation
& presents a challenge and part of a
pediatrician's job (and all of our job) to

identify and support.

g HennepinHealthcare
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ADVERSE CHILDHOOD
EXPERIENCES (ACEs)

21

ACE Study From 1995 to 1997

AJ P M American Journal of Demogrpicwformaton  ewaNewgm
. o e
Preventive Medicine
Female 54.0%
Articles & lssues -~ Free CME  Collections +  For Authors and Reviewers «  Joumal lnfo «  Society infc Male 460%
Race/Ethnicity
| All Contant v White 74.8%
Hispanic/Latino 11.2%
Miay: 1998 Vol 14, love &, Pageo 215258 T AsianPacific slander 72%
Affcan-American as%
. . . Other 23%
Relationship of Childhood Abuse and Household e
Dysfunction to Many of the Leading Causes of Death in 1029 sa%
Adults s038 oo
The Adverse Childhood Experiences (ACE) Study 4049 18.6%
Viogent | Feits MD. FACEF®, Rohert F Anda D S, Dale Nardenber MD, Dyt Wilismacn MS, PAD. 059 109%
‘lison W Soiz MS 1APH Valene Ecwards BA Mary P Koss PHD. James § Marks WD MPH 60 and over 464%
O P e (Ehication]
e ) g/ 10 1016/S0749- 391 (BEIC00NT-8 Not High School Graduate 72%
High School Graduate 17.6%
‘Some College 35.9%
Gollege Graduate or Higher a03%
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What Are The ACEs?

| ABUSE || NEGLECT || HOUSEHOLD DYSFUNCTION |

| =
= | o

L WL
..;

Physical Physical Mental Tliness Incarcerated Relative
Y ’,
@ g Q- -
. - o =
LT
Emotional Emotional Mother treated violently Substance Abuse
Sexual Divarce
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0 Very Common
How Common are ACES?
ACE Study
6%
2%
[ B # of ACES
L
12.5%
\ L .
= ¢ HennepinHealthcare
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e Dose Responsive

ACES can have lasting effects on..

Health (obesity, diabetes, Acts have
depression, suicide attempts, “ e
5TDs, heart disease, cancer,

stroke, COPD), broken bones)

Behaviors (smoking, alcohalism,
drug use)

Risk for Nigative Health and
Well-being Qutcames

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

1/5/2023
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Measured Outcomes

NONNNNNN BN /S
i = &y 2 &

Lack of physical activity Smoking Alcoholism Drug use Missed work

"/ // /" PHYSICAL& MENTALHEALTH NN\
w = (O & &

Severe obesity Diabetes Depression Suicide attempts S10s
Heart disease Cancer Stroke COPD Broken bones

. .
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Stepwise Relationship To All Sorts Of
Challenges

Childhood Experiences
Underlie Chronic Depression

Childhood Experiences vs.
Adult Alcoholism

. .
= ¢ HennepinHealthcare
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The Impact of ACEs on Brain Development

The Impact of ACEs on Brain
Development

Healthy response Fight o Flight
Thie Exfoniie I Allastatic load
At Rest * Recovery ACES ) Rest

Chronic Stress from ACEs over-develop 'life-
preserving’ part of the brain.

A b .
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CHANCE OF DEVELOPMENTAL DELAY BY AGE 3

90-100% Chance of Developmental Delays
When Children Experience 6-7 Risk Factors

—
12 3 0 5 0 7
NUMBER OF RISK FACTORS

How Do Aces Affect The Lifespan

Social, Emotional, and
Cognitive Impairment
Disrupted Neurodevelopment |
Adverse Childhood Experiences
) Conception
- HennepinHealthcare
T

Progressive Nature of Adversity
Population Perspective ey
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Stress is NOT trauma

Positive Stress Tolerable Stress Toxic Stress
® Normal part of healthy ® Stressful event is buffered by ® Frequent or prolonged
development caring adult relationships adversity
® Brief inc HR, BP P O Disrupts brain dev and inc
® Mild inc stress hormones Ex: death of a loved one, risk of chronic disease
divorce, or natural disaster
° AND a nurturing and o ..
Ex: school test, sports protective caregiver Ex: abuse, neglect,
game caregiver with mental
illness or substance use,
experiencing
discrimination, witnessing
violence

Protective, nurturing adult caregiver to buffer the impact

V- .
- HennepinHealthcare
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Resiliency Can Be Built in Several Ways

» At least one stable relationship with a
caregiver, adult

» Building a sense of self efficacy and
control

» Skills of self regulatory capacity

Negative Outcomes

» Culture, faith, hope

< Fulerum Positive Oufcomes

» Learning to cope with manageable
positive stresses

V- .
- HennepinHealthcare
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PATHWAYS TO RESILIENCE

Resilience is the ability to bounce back from setbacks in our lives. It is
the way we can prevent stress from causing serious physical, mental
and emotional issues. Practicing positive and often simple activities

can actually retrain our brain to be more resilient!

FOR CHILDREN FOR EVERYONE FOR ADULTS
Positive Role Supportive Walk in the Acknowledge
*¥ Models Relationships Woods ' Trauma
m Supportive Adults o Healthy Food c Gratitude @ Seek Support
% %) Parental 0 Exercise q Positive ﬂ“/ Identify Emotional
Involvement Thoughts & Triggers
- € smite
- Caring Community c Laugh Mental Health and
Talk About ?;‘f;:ﬁ:ﬁf Aouse
Increased Parent- Feelings @ Hope
Infant Contact
@ M 9 Volunt Create Safe and
i d U0 DRIAeT Stable Nurturing
Crease Relationships
Knowledge of o) Art
Child Development o

. .
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| [ Very often or oftent/mast [ Never, rarely, or sometimes®jnever, a little,
o sl of the ime? or same o the time”
[ ] pCEs, single items?®

Able ta talk to famity about feelings< k AOR: 0.59 (95% 1, 0.46-0.74)
Felt family stood by icult i = AOR: 0.43 (95%C1,0.32-0.57)

Felt safe and protected by adult i your home [ AOR: 0,55 (85% €1, 0.39-0.76) Positive Relat|0nsh|ps &

Had at least 2 nonparent adults who took genuine intereste __ AOR: 0.58 (85% C1, 0.46-0.74) Experlences
Felt supported by frends: [ AOR: 0,56 (35%C1, 0.44-0.72)
Felt a sense of belonging at high school® __ AOR: 046 (85% C1, 0.36-0.58)
Enjoyed particioating i community tragitons” AOR: 055 (35%C1, 0.42-0.68)
o 20 40 60
Prevalence of D/PMH
[5] Comatve sore Improved Mental Health
0-2 Pets [ v
35 peEs [T ADR:0.50 (95% €1, 0.36-0.69)
67 pCEs [ ADR: 0.26 {95% €1, 0.21-0.39)
0 20 0 50
Prevalence of D/PMH
*Bethell et al.
N .
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An impressive ROI

$4-$9 IN RETURNS FOR EVERY DOLLAR INVESTED IN
EARLY CHILDHOOD PROGRAMS

Preventive Intervention is More Efficient
and Produces Higher Returns than Later
Remediation
TOTAL RETURN
PER $1
INVESTED
To Individuals

Increased earnings

To The Public

Crime-cost, special
education and

s | e s
age

g

Project P
(through age 21)  (High Risk Group)
UNIVERSITY oF MINNESOTA
Calloge of Education and Human Developrment INSTITUTE OF GHILD DEVELOPMENT T

A b .
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Take Aways

Challenging situations early in life are
common and they add up

They affect early childhood development
and long-term health. They change
patterns of behavior and physiology

They are not destiny and relationships, and
learning can help build resiliency

A b .
= ¢ HennepinHealthcare 1/5/2023
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Summary

Substrate and connections built early

You can build RESILIENCY Shaped by experiences

Creates long-term impacts Requires attentive adults

Challenges add up

A b .
= ¢ HennepinHealthcare 1/5/2023
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What Can We Do?

Physical Health (Nutrition) + Developmental Experiences (Loving
People, Safety, Interaction) = A Great Start
+ Are we supporting and encouraging new families in these areas?

 Nutrition

* Resources to be safe and healthy

» Parenting skills and support

» Social Connections and Community, Childcare

» Are we supporting and encouraging children in these areas?
* Nutrition screening
* Responsive Care and consistency of care
» Language Development and Talking to children
» Social connections

» Are we actively combating adverse experiences and building resilience?

A b .
= ¢ HennepinHealthcare 1/5/2023
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THANK YOU
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INFANT MORTALITY

Figure 2. Minnesota Infant Mortality Rate by Maternal Race/Ethnicity, 5-year averages, 2012-
School readiness of Minnesota kindergarten € ity yzo:.a / VS Be

students, by race and ethnicity
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