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Early human development
(neurobiological pathways)
affects the later stages:

Health (physical and mental)
Behaviour

Literacy and cognition



The quality of populations
and socleties will influence
how well we will cope with
the major changes of this
century and build pluralistic
prosperous democratic
socleties.



Basic Changes — 21st Century:

1. Population growth and pluralistic
socleties

2. Aging and developed countries
3. Population migration & social and

economic conflicts

4. Environment changes —
Climate

Water
Food



All forms of life are
affected by these
changes.



Schools like Hillfield
Strathallan have a key
role with families and
their children preparing
adults for the 215t
century.



Your Brain Learning and
Applications Institute Is a
very important objective In
preparing students for the
215t century.



Experience-Based Brain and biological
pathway development in the early years
of life sets neurological and biological
pathways that affect throughout life:

» Health (physical & mental)
e Learning (literacy)

°* Behaviour


Presenter
Presentation Notes
The exponential growth in knowledge from the neurosciences about the development of the brain and related biological pathways has provided clear evidence as to how experience in early life affects the development of the brain and biological pathways.  Experience-based brain development in the early years of life sets neurological and biological pathways that affect, throughout life, health [physical and mental], learning (literacy) and behaviour.  Thus, experience in the early years of life can set trajectories that affect health, well-being and competence for life.


Brain Development

1. 100 billion neurons (conception to
6 months after birth).

2. How do neurons (with the same
genes) differentiate?

3. Now do neurons form synapses
(trilllons)?



Genetics and Epigenetics
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Epigenetics
Epigenetics Is the molecular and
cellular mechanisms activated by
stimulation governing the function of
genes.
® DNA methylation

® Chromatin structure

® Non coding RNA (microRNA)



Brain and Human Development
Nature Nurture

Genes — Epigenetics «—— Stimulation
l and Nutrition

Gene Function

1

Neurobiological
Pathways
Physical Mental Behaviour Learning
Health Health



What I1s stimulation?

The stimuli that you encounter both
pre- and post-natally as well as in later
stages...

Examples: sound, touch, vision, smell,
food, thoughts, drugs, injury, disease
etc.

Stimulation of the neurons in the brain
through sensing pathways sets their
functions through epigenetics.

Kolb, U Lethbridge
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Presentation Notes
Experience that affects brain development in the early years of life include the neural pathways that relate to sound, touch, vision, smell, thoughts, drugs, injury, and disease.  Obviously, food (nutrition) is crucial for the development of neurons.  Adequate nutrition without the other experiences will not lead to full development of the architecture of the brain. 


The Stress Pathway
e Health (physical and mental)
e Behaviour
and

e Epigenetics
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Individual differences in stress reactivity of the adult are
determined by maternal behaviour during infancy

HIGH LG LOW LG

Development of
Stress Reactivity

Increased Stress

Modest Stress Reactivity
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Suicide and Methylation (Hippocampus)
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5-HTT Gene and Depression
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Kaliser Permanente — ACE Study
(Adverse Early Childhood Experience)

Ischemic heart disease
Blood pressure

Obesity

Drug and alcohol addiction
Depression

Suicide



Mental Disorders
- Monozygotic Twins

For many mental disorders,
monozygotic twins (same
genotype) who are reared In the
same family are discordant
(different phenotype) as adults In
20% to 30% of the cases —
epigenetic effect.

Caspi, A. et al. & others. 2004.



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, fibromyalgia, immune
system (autoimmune disorders) rheumatoid
arthritis, allergies, asthma



Early Human Development
and

Literacy



Early Child Development and Language

e Starts early — first 7 months —
neurons differentiate language
sounds (e.g. English, Japanese)

® Sets capability for mastering
multiple languages

® Sets literacy and language learning
trajectory for the second and third
stages of development



Vocabulary Growth — First 3 Years

Vocabulary Word Exposure
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Presentation Notes
This slide prepared by Chuck Nelson shows that the development of the sensing pathways for vision, hearing, touch and other pathways, begins before birth and is largely finished by the time a child is four years old.  The development of these sensing pathways is important for the development of language which starts after the sensing pathways for sound and vision get established.  It is of interest that the basic capability for language is largely set by four years of age.  Higher cognitive functions, which is where education programs have their major affect, are built upon the neural pathways that are started earlier.

In the hierarchies of neural circuits that support complex behaviour, there are sensitive periods for circuits at lower levels in the hierarchy.  These pathways which perform more fundamental computations, tends to close before those for circuits at higher levels form. This sequencing of sensitive periods is logical, because higher levels in a hierarchy depend on precise and reliable information from lower levels in order to accomplish their functions (i.e., early learning begets later learning, and skills beget skills).  Thus, experience-dependent shaping of high-level circuits depends on the quality of the information provided by lower level circuits, and the shaping of high-level circuits cannot be completed until the computations carried out by lower-level circuits are stable and reliable.  The sensitive periods for most lower-level circuits end relatively early in life.  In contrast, sensitive periods for some high-level circuits remain open for a longer period.  This may be a reason as to why with proper treatment of dyslexics, normal brain pathways can be established.  


Early Development Instrument (EDI)

® Physical health and well-being
® Social knowledge and competence

®* Emotional health/maturity
®* Language and cognitive development

®* Communication skills and general
knowledge



Vancouver EDI (kindergarten)
and Reading — Grade 4

# of % Falling % Not Passing
Vulnerabilities Grade 4 Grade 4
Test
0 13.6 17.8
1 26.7 33.9
2-3 29.5 43.1

4-5 48.4 68.3

Hertzman, HELP, 2006
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Presentation Notes
This chart from the OECD report (2000) on literacy, ages 16 to 65 years, in developed countries shows that if you plot literacy competence of a population against parents’ level of education, the mean values for individuals in relation to parents’ education is a gradient.  Canada and Australia have more than one-third of their population below the OECD International Mean for developed countries.  The gradients for Sweden and Finland’s populations do not fall below the International Mean.  It is clear that the population in Sweden and Finland has more equity in literacy than Canada, Australia, and the United States.  Obviously, these three countries can establish more equity in literacy competence.  An important factor in improving the talent in these countries.



In contrast, Chile’s (a developing country), gradient values are below the international mean for developed countries.  This is true for almost all Latin American countries indicating that they will have to greatly enhance early child development if they are to have the talent necessary for the 21st century.  It is important to point out that the OECD literacy studies showing the gradients in literacy against SES (parents’ education) were done by Doug Willms, working with Stats Canada and the OECD, who played a pivotal role in the CIAR Human Development Program.


Document Literacy
1994 — 1998, Ages 16 to 65

Level 1 and 2 Level 4 and 5

(low) (high)
Sweden 23% 34.0%
Canada 42% 23.0%
Australia 43% 17.0%
United States 48% 18.0%
Chile 85% 3.0%

Mexico 84% 1.7%

OECD
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Literacy Levels for the Population
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The United States Department of Education has replicated the OECD studies.  This slide is adapted from Adult Literacy in America: A First Look at the Findings of the National Adult Literacy Survey. U.S. Department of Education. 2002.  The results are similar to the OECD studies of literacy in the United States and other developed countries.  In developed countries, nearly 50% of the U.S. population is at Levels 1 and 2 (low) and about 5% are at Level 5 (high).  
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This slide is also based on the report from the recent U.S. assessment (Adult Literacy in America: A First Look at the Findings of the National Adult Literacy Survey. U.S. Department of Education. 2002) shows the competence of the adult population in literacy and the burden of physical and mental health problems.  In terms of the literacy assessments, Level 1 is low and Level 5 is high.  There is a gradient in health status when the data are plotted against the level of literacy competence of the population.



The OECD data on developed countries shows a significant correlation between levels of literacy and life expectancy.  It may be because the brain pathways that affect language and literacy have some link to the LHPA (stress) pathways that affect behaviour and health.




Human Experiments



Mental Development of Undersized Children
(Low Height for Age) : The Jamaican Study

11

105

children of
normal height stimulation &
N supplement

develop- stimulation
ment 100
quotient supplement

95
control

90

baseline 6 mo 12mo 18 mo 24 mo

Grantham-McGregor



A “Natural” Experiment:
Romanian Orphan Adoption

Children adopted into middle class homes
after 8 months in the orphanages show at
11 years In contrast to children adopted
early:

1. Abnormal brain development (small brain,
low metabolic activity, abnormal EEG)

. Soclal and cognitive problems (IQ loss)

. High vulnerability to behavioural problems
(ADHD, aggression, quasi-autism)

N

w

Kolb, U Lethbridge
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When Communism in Romania collapsed, a “natural” experiment in ECD took place.  They were able to compare children adopted within four months of birth from the orphanages versus the children in the orphanages for eight months or longer.  The findings of these studies showed that the late adoptees had abnormal brain development, social and cognitive problems, and a high risk of behaviour problems such as ADHD.  


Bucharest Early Intervention Project

Foster parent care vs orphanage care

The children who were youngest
when placed In foster parent care
are approaching normal
development, a recovery that
sadly does not seem to be
occurring in children first placed In
foster care after the age of 2.

C. Nelson, The Bucharest Early Intervention Project
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Abecedarian Study — Reading
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The Abecedarian study was a randomized trial of African American children in North Carolina at four months of age.  The children were split into two groups.  One group was placed an an early child development group involving home visits for 12 months for each year.  The other group were supported by whatever family and community support was available for them.  At school entry, the groups were split into two groups: one attending school with a special education program for the first three years and the other half went to existing three-year education programs.  At age 21, the children in the four groups were assessed in terms of numeracy and literacy.  The three groups which had been given the preschool programs and or the three-year special education program wee compared in literacy and numeracy to the group that had neither the preschool program or the preschool program.  The special three- year education program improved the reading and numeracy scores at age 21.  The effect was  gradually lost.  The children given the preschool program followed by the standard education program did better but again the initial effect diminished.  The children given the preschool program plus the special three-year program did very well and the effect was very apparent at age 21.


Literacy and Behaviour
Behaviour — Physical & Mental Health

]
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Nutrition ‘
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Population Studies



Scandinavia and Canada

Child Poverty Adult Literacy s-2s)

% Level 4&5
Finland 2.8
Norway 3.4 36%
Sweden 4.2 34%
Canada 15.0 23%

OECD



Sweden Education Expenditure

Cost/Student Enrollment
Preschool* $16,500 80 — 95%
(1-6)
Compulsory
School (7-16)  $10,500 Compulsory

* Maternal and parental paid leave 480 days



Scandinavia

0-6 Parental Leave Govt. Ministry
%GDP (months)

Finland 1.7 12 Social Affairs
and Health

Norway 1.7 12 Education

Sweden 1.9 16 Education

Canada 0.4 12 Fragmented



Cost to Individuals and
Canadian Society of
Poor Early Child Development (estimates)

Crime and Violence $120 Billion/year

Mental Health $100 Billion/year
Behaviour and

Alcohol and Drug Addiction

Cost of universal high quality ECD

program — about $22 billion per year
(1.5% of GDP)


Presenter
Presentation Notes
A number of individuals have tried to look at the cost to individuals and society of poor early child development in respect to crime and violence, and mental health, behaviour, and drug use.  These are the costs to individuals and society.  These rough estimates are based on the evidence that conditions of early development influence crime and violence in adult life and risks for mental health and behaviour problems and drug and alcohol addiction.  Even though these estimates may be too low or high, they are big costs to society.


Political Problems

e 20 — 30 years before
change in adult population

e However, changes In
behaviour and school
performance ages 4 and on.



Cuba

® Developed in the 1970s an
Integrated structure for healthy
early human development — the
polyclinics and family medicine

® 1994 — started Educate Your Child

® |n terms of health and learning,
Cuba Is outstanding



Community Polyclinics
Pregnancy to Age 6

Developmental Health

Services provided by (pre and post natal)

Community Polyclinics Nutritional support

Child (Care) Stimulation
(Puericultura)

Weekly Home Visits



Early Human Development in Cuba

Educate Your Child

_ Role of Family
Revilutlon Doctors
I ] E‘ll —{—f——T
1961 1970 1980 1989 1993 1998 2003 2006
() A 0
! ]
Polyclinics UNESCO 1 l

UNESCO 2



Health Data
Cuba



UNESCO Under 5 Mortality Rate per 1000,
by decade

1970 1990 2010
Argentina /2.6 28.0 12.9

Brazil 120.8 52.0 19.9
Chile 02.1 18.2 6.5
Cuba 38.9 13.9 5.2

MeXxico 107.5 41.9 16.6



UNESCO Postneonatal Mortality Rate per
1000, comparison of 1990 and 2010

1990 2010
Argentina 10.5 3.8
Brazill 23.8 8.2
Chile 7.6 2.1
Cuba 4.6 1.7

MeXxIico 21.2 8.2



Grade 3 Language Scores

Argentina

Brazil
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UNESCO, 1998
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Health and Language Scores
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Success by Ten
Early Child Development

® Intervene early
e Intervene often

® Intervene effectively

Ludwig and Sawhill,
Brookings Institution



Policies to Foster Human Capital

"We cannot afford to postpone investing in
children until they become adults nor can we
walt until they reach school - a time when it
may be too late to intervene."

Heckman, J., 2001
(Nobel Prize Economics, 2000)



Early Child Development
and Parenting Centres

® Available from pregnancy to school entry

® Provide support for parents (centres and
home VisIts)

® [earning parenting by doing
® Provide non-parental care
@ Nutrition and stimulation

® Stage 1 of human development (conception
to age 6)



Creating ECD Infrastructure

® Centres as part of primary schools.

® Training staff in developmental neurobiology and
developmental health and learning.

® Establish leaders (principals for integrated ECD
programs and primary schools).

® Pay equity.

® Paternal paid leave.

Publicly financed.



E']Chapter 5 - WHO Marmot Commission
Equity From the Start

Science of Early Child Development

“The science of ECD shows that
brain development is highly
sensitive to external influences In
early childhood starting in utero with

life long effects.”
WHOQO, 2008
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Science of Early Child Development



“The science of ECD shows that brain development is highly sensitive to external influences in early childhood starting in utero with life long effects.”



WHO, Chapter 5, 2008.


WHO — Marmot Commission on
Soclal Determinants of Health

Chapter 5 — Equity from the Start

Recommendation 5.1:

WHO and UN Children’s Fund
(UNICEF) set up an interagency
mechanism to ensure policy coherence
for early child development such that,
across agencies, a comprehensive
approach to early child development is

acted on.
WHO, 2008



Recommendation 5.2
The Commission recommends that:

Governments build universal
coverage of a comprehensive
package of quality early child
development programmes and
services for children, mothers, and
other caregivers, regardless of ability

to pay.

WHO, August 2008



With Our Best Future in Mind
— Pascal report (Ontario)

Recommendation 1.

The province should create a
continuum of early learning, child
care, and family supports for
children from the prenatal period
through to adolescence, under the
leadership of the Minister of
Education.

Pascal, 2009



With Our Best Future in Mind
— Pascal report (Ontario)

Recommendation 2:

The Ministry of Education should
establish an Early Years Division
to develop and implement an

Early Years Policy Framework that
will create a continuity of early
learning experiences for children

from O to 8 years of age.

Pascal, 2009



Hillfield Strathallan as a
private school has the
opportunity to be a private
Initiative to establish and
Integrate human development
programs to improve the
guality of the next generation
of Canadians.



This Investment In early
human development is critical
for Canada to have a
pluralistic stable prosperous
non-violent society In the 215
century and demonstrate to
other societies what can be
done.



www.founders.net

To download this presentation, go to:
Slides - Slide Shows
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To download this text, visit the Founders’ Network website at www.founders.net.
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