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Why is Early Child Development
Important?
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Closing
the gap
N a |
generation

Health equity through action on

the social determinants of health

“Poor social
policies, unfair
economics and
bad politics are
killing people on
a grand scale.”

Sir Michael
Marmot
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THE SOCIO-ECONOMIC GRADIENT IN HEALTH

18

% of Canadians Reporting Diabetes

e §

Lowest Income Lowest Middle Middle Income Highest Middle Highest income

[Statistics Canada, Canadian Community Health Survey, 2005]

CMH( A

e b 2020 CMHO,.Conference weeee.



Do we need to worry about social
determinants of health in Hamilton, in
Ontario, in Canada?

In a word
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CODE RED HAMILTON

High School Dropout Rate
Public and Catholic Boards Combined
per 1,000 Students

Percentage of Children Under Age 18
Living Below Poverty Line
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Rate of Cardiovascular-Related
Emergency Room Visits
per 1.000 People

Hamilton

- Best 20%
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Families or Society
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What Influences
Early Child Development?

The experiences children have in
the environments wnere they grow
up, live and learn.
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Which Environments Matter?
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Experience-Based Brain Development

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Nature Nurture

and Nutrition

R

I Genes Epigenetics Stimulation '

Gene Function

Neurobiological
Pathways

I Physical Health Mental Health Learning I

—_— e ———————

’ \ Source: Fraser Mustard, Founder’s Network, 2010
/
o National Scientific Council on the Developing Child (2010). Early Experiences Can Alter Gene Expression and Affect Long-
o Term Development: Working Paper No. 10. Retrieved from www.developingchild.harvard.edu September 28, 2010.
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What is experience?

cyerytning tnat you encounter
potn pre- and posinatally ais
well as in adulthood...

Examples: souncls, touch, lignt,
C)JJ hgugms, clrugs, Injury,
o)
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Plasticity
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Childre
Santé

04-212
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Sound Touch
Vision Proprioception
Smell Taste

Concept also from Centre on the Developing Child at Harvard University
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("

ne early years or lite matter

* because early experiences affect the architecture of the maturing
brain.

* As it emerges, the quality of that architecture establishes either a
sturdy or a fragile foundation for all of the development and behavior
that follows ---

Schonkoff- Frameworks Institute
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i Childhood Mental Health Is...

EGD! ;"xé;rvl;a‘é &
prosrams

The developing capacity of the child to:
e form close and secure adult and peer relationships,
e experience, manage and express a full range of emotions
e explore the environment and learn —

All in the context of family, community, and culture

Cohen, Oser & Quigley, 2012 Zero to Three
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The more a system, or set of brain cells is activated, the more
that system changes in response. The stronger the
repetitions the stronger the memory.

3 Year Old Children

Extreme Neglect

‘ M H ( www. OhEdT raesma org ' M rights reserved © 202 B.D. Perry A
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What Does the EDI Measure?

Social
Competence

Emotional
Maturity
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Australia: % vulnerable by SES

Bottom
10%

10-25%

25-50%  50-75%

Bl vulnerable %

75-90%

Top 90%

2020 CMHO,Conference



Figure 14: Percentage of Children Who Are Vulnerable in One or More EDI Domains, 2004-18

Percentage of Children Who Are Vulnerable

in One or More Domains
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Data source: Offord Centre for Child Studies, McMaster University
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Stress .....don" t go NUTS

Dr Sonia Lupien Centre for Studies on Human Stress

http://www.humanstress.ca/
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Stress Pathway and Health

Cortisol — Over Production

Behaviour, depression, type |l diabetes,
cardiovascular disease, memory, Immune
system function, drug and alcohol addiction

Cortisol — Under Production

Chronic fatigue syndrome, fioromyalgia, immune
system (autoimmune disorders) rheumatoid

CMHGQ: arthritis, allergies, asthma A
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2nd 3rd /4th 5th /6th

Decade Decade Decade Old Age
r— S S S
School Failure Obesity Coronary Heart  Premature
Disease Aging

* Teen Pregnancy - Elevated Blood
Pressure * Diabetes  Memory Loss
« Criminality
« Depression
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The Impact of Toxic Stress

f 4
LN ‘/”
CMH( - O
o 2
A L]
LY \ .....
Children’s Mental Health Ontario ® o 8 ®
Santé mentale pour enfants Ontario . '.'.'.
L ] *
® ®

Virtual
2020 CMHO,Conference



Poverty (and early adversity) is associated with lower

cognitive readiness for school

* Attention skills-sustaining attention and following instructions

* Language skills (vocabulary and grammatical understanding)

* Memory skills, (Working memory and memory)

Karen Bierman, Ph.D. Penn State University
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The Long Reach of Early Childhood

* The longer children lived in poverty, the higher the measured
stress load and lower score on working memory tests

* A plausible contributor to the income-achievement gap is working
memory impairment in lower- income adults caused by stress-
related damage to the brain during childhood”

Evans and Schamberg PNa$S 2009

I 4
s
-
-
- L ]
\ A ®.%
Children’s Mental Health Ontario b 0 o 0 ®
Santé mentale pour enfants Ontario ™ '. . *
L ] *
L L

2020 CMHO,Conference



Biological embedding occurs when...

* experience gets under the skin and alters human bio-
development;

 systematic differences in experience in different social
environments lead to different bio-developmental
states;

 the differences are stable and long-term;
they influence health, well-being, learning, and/or
behaviour over the life course.
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Wet Season

Precis octavia

Dry Seas é
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Epigenetic marks can be
influenced by the
environment
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Waterland and Jirtle, 2003, Mol. Cell. Biol. 23: 5293-5300
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What s new about this?

It does not only occur during basic
fetal development, when cells are
specializing......it can continue after
birth and be influenced by the
broader environment!
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Parents change us too...
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Epigenetics

Is any process that can alter gene activity without
changing the DNA sequence.

Methylation

"""

Dr R Gibb U of Lethbridge
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Science News from research organizations

Holding infants -- or not -- can leave traces on their

genes

Amount of close and comforting contact from caregivers changes children's
molecular profile

Date: November 27, 2017
Source:  University of British Columbia

Summary: The amount of physical contact between infants and their caregivers can affect chil-
dren at the molecular level. The study of DNA methylation patterns showed that chil-
dren who had been more distressed as infants and had received less physical contact
had a molecular profile that was underdeveloped for their age. This is the first study to
show in humans that the simple act of touching, early in life, has deeply-rooted and po-
tentially lifelong consequences on genetic expression.
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Development and Psychopathology Search Deve

Article Supplementary materials Metrics

—
Volume 29, Special Issue 5 (Biological and Behavioral Effects of Early Adversity Cited by 10
on Multiple Levels of Development) Get access
December 2017, pp. 1517-1538
Epigenetic correlates of neonatal contact in humans
Sarah R. Moore (@1) (32) [ isa M. McEwen (a1) (az),JiII Quirt @1 Alex Morin @1 . @
https://doi.org/10.1017/S0954579417001213  Published online: 22 November 2017
Abstract Animal models of early postnatal mother-infant interactions have highlighted the importance of tactile contact for

biobehavioral outcomes via the modification of DNA methylation (DNAm). The role of normative variation in contact in
early human development has yet to be explored. In an effort to translate the animal work on tactile contact to
humans, we applied a naturalistic daily diary strategy to assess the link between maternal contact with infants and
epigenetic signatures in children 4-5 years later, with respect to multiple levels of child-level factors, including genetic
variation and infant distress. We first investigated DNAm at four candidate genes: the glucocorticoid receptor gene,
nuclear receptor subfamily 3, group C, member 1 (NR3C7), p-opioid receptor M1 (OPRM1) and oxytocin receptor (OXTR,;
related to the neurobiology of social bonds), and brain-derived neurotrophic factor (BDNF; involved in postnatal
plasticity). Although no candidate gene DNAm sites significantly associated with early postnatal contact, when we next
examined DNAm across the genome, differentially methylated regions were identified between high and low contact
groups. Using a different application of epigenomic information, we also quantified epigenetic age, and report that
for infants who received low contact from caregivers, greater infant distress was associated with younger epigenetic
age. These results suggested that early postnatal contact has lasting associations with child biology.
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What are the Adverse Childhood

Experiences?
& Emotional abuse

& Physical abuse

& Sexual abuse

& Emotional neglect

@ Physical neglect

& Mother treated violently

&® Household use of drugs or alcohol
& Household mental illness

& Parental Separation or Divorce

@ Incarcerated household member

Voutual
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ABUSE

NEGLECT

HOUSEHOLD DYSFUNCTION
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Mother treated violently Substanmnce Abhuse

oD

Divorce

Types of Adverse Childhood Experiences
Image courtesy of the Robert Wood Johnson Foundation
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A PERSON WITH 4 OR MORE ACES [5:

* 513 times as likely to suffer from depression

* 2.42 times as likely to have chronic obstructive
pulmonary disease (COPD)

* 2.93 times as likely to smoke

* 3.23 times as likely to binge drink
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Changing the fundamental question
from “What’s wrong with you?”

to “What happened to you?”
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Parenting Stress and Ace’s

 Maternal report of exposure to ACEs during childhood is significantly
associated with parental stress, even after controlling for poverty and
being at-risk (i.e., clinical sample).

* As John Bowlby (1951)never hesitated to suggest: “a society that
values its children must cherish their parents”
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Rates of Return to Human Development

03-074
Investment Across all Ages
8
6
Pre-school Programs
Return
Per School
5 4
Invested
R ——
5 Job Training
Pre-
y School School Post School
SETIET O 6 18 2020 CM HO%fe rence

Age

Carneiro, Heckman, Human Capital Policy, 2003




Current System

Infant and early childhood mental health system

Children’s Social
services services Haalth
Education promotion

Children's
Public health trestment Community Schoals
centres SEryicey Child care

r

Kindergarten

Earlyyears centres
PFLC s

Children's Aid ”

Prl:tu:zflﬁll:ll.utnc

H:upll:l:
ﬂiﬂu

Mental
health clinics
Puhln: health

| I'ItE'F'U'E'I'IlIUI'I

o= s
.I Child care

November 2014

Investing in the mental health of children under &

Children’s Mental Health Ontario
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Intervening
with infants
and toddlers
with identified
needs

Preventing
adverse outcomes
for at-risk
infants and
toddlers

SYSSIEM

Comprehensive Early Childhood Mental Health System

Child welfare,
mental health
and early
intervention
workers

Home visiting

and family
support
staff
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What the WHO Commission
recommended

Commit to and implement a
comprehensive approach to early
life, building on existing child
survival programs and extending
interventions in early life to include
social/emotional &
language/cognitive development.
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Innovating and Advancing Child
and Youth Mental Health

Sponsored by O |




