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Current Knowledge on Child Development:
What we know VS what we do




Early Brain Development and
Lifelong Outcomes




Prunning of the brain cell circuits
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The “what” and “where” pathways in the
visual system include areas specialized
for processing depth perception (symbol-
ized by a pair of spectacles), form (an
angle), color, and direction (the curve

= ahead sign). The result is object recogni-
= ) § 4 gﬂm N tion (the “what” pathway) or object
f 51’3‘/ A QGLG] What" pathway Lﬁ NN location (the “where” pathway).
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Infant Object Knowledge

Object permanance (Baillargeon & DeVos, 1991)

Thank you Dr. Chris Lalonde for the following animations
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Results
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e Blue shows habituation

 4-mo-old infants looked longer at inconsistent event
(red dot) compared to consistant event (green)
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Possible Impossible

 3-mo-olds think object will fall if it loses all contact with
support

e 6-mo-olds understand that a significant portion must
remain on the support

Ref. Baillargeon (1994)
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Early Language Development
Infant perception of /ra/-/la/

100-
90-
American
§ 80- infants
o 70-
o)
X 60-
Japanese
50;_ infants
0-— |

6-8 months 10-12 months
Ref. Kuhl P 2009



 6-8 months of age _ citizen of the world
e 10-12 months of age_culture bound listener

baby stops to attend to sound they are not
talked to “motherese” high pitch, slower and

clearer words. face to face interaction infant
directed talk

e Social interaction is crucial for language

learning at this age, Audio and Video exposure
no difference from control. Improve attention



Perception of Mandarin Chinese sounds
Intervention 12 x 25 minutes each 4 different talkers

% Correct

(mean # 33,000 syllables)
70-

Taiwanese
infants
65-
60-
American
infants

55-

:Control
Exp

Ref, Kuhl P 2010

50-

6-8 months 10-12 months



Can infants learn language from TV or audio?

% Correct

70-

Taiwanese
infants

65-

B Audio

v

American
infants

:Control
Exp

60-

55-

50-

6-8 months 10-12 months



Implementation of the knowledge

e ECD is the future of the country
* |Inequity, education gap
* How to reach all young children

e At risk children may not benefit from the best
program created for them. How to get the
parents involved?



Children’s Cumulative Vocabulary by Parental SES Status
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Language score

angInurluNI9FEUIN I NADY

The “critical period” for language

High

Low

Native 3-7 8-10 11-15 17-39 years

Age of Acquisition of New Language

Ref. Kuhl P 2010 Early learning, the brain and Society
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Early Core Developmental Functions:
Foundation to Life Skills

Self regulation and interest in the world

(BIEWBNUINAT WINLAA-ntRAL)
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Intimacy reciprocal interactionujauwus (agwWmuinng e-&
LAD1)

2 way communication (angWmuinig e-o 1hat)
Complex communication (angsimuinig oo haw)
Emotional idea anusaniinAa (a1gWmuing oc-aotiaw)

Logical thinking msidanlaavnuazua Fusiacausality(as
WENUINT co-cw LADL)
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Summary

How children’s brain work = Computation + Social

Infants are born learning. Start foreign Inguages early,
not in high school.

Phonetic learning is a pathway to language implications
for reading and disabilities

The preparation gap at first grade may be due to
reduced learning opportunities.

New neuroscience tools (MEG) will greatly affect
research during the next decade.

We are a part of the ecology for child development.

What it will really take to close the education gap too
many children are still left behind.
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Early Childhood Care for Development 1s

The Root and Potential for Successful Interventions
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Problem solving ' . Physical co-ordination
& Creativity e d =~ iy~ B Regulate some thought
' Processes Higher learning:
J mathematics, music,
Parietal

s 6 W advanced social skills
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- Ref. Jay Giedd 2005

- Sources:
Dr. Jay Giedd, chief
of brain imaging,
¢ . child psychiatry
“branch, NIMH; Paul
i - Thompson, Andrew Lee,
.. center_Fear/Rage i ayashi
p— Arthuir Toga; UCLA Lab of
T . . . Neuro imaging: Nitin Gogtay
that i evelo ; . -and Judy Rapoport, child
(i i ‘ .- psychiatry branch, NIMH

TIME Diagram by Joe Lertola;
. text by Kristina Dell

THE IMAGE BANK—GETTY IMAGES




The Low and the High Roads to
the Amygdala

SENSORY -~ lowroad ™
THALAMUS e AE b
EMOTIONAL EMOTIONAL

STIMULUS RESPONSES
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Intersection of Explicit Memory and Emotional
Arousal in Immediate Conscious Experience

Immediate Conscious
Experience
(Working memory)

N

Amygdala-Dependent Hippocampal-Dependent
Emotional Arousal Explicit Memory
(current) (past emotions)
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Child Injury in Thailand
The time to act is now Cause of death by age

100% -
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H Injury B Infectious diseases NCD

Accident vs Injury

Serious injuries are not the inevitable scrapes of curious
children; they are not fatalistically predestined, nor are they
punishment for sins in a previous life. Yet these are beliefs
one hears throughout South and East Asia.

Most injuries are preventable. In developing countries in
particular, thousands of lives can be saved through basic
preventions, such as raising awareness among parents that
children need adult supervision or encouraging parents to
create barriers around water bodies, cooking areas or animal
pens. Cost-effective, simple measures exist that can save
thousands of lives.

Leading causes of death in children age 1-17

Areport on the Thai National Injury Survey




Mode of transport involved in fatal RTA
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Bidirectional
Exchanges

Indivigual pevelopment
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HARD WIRED: A fetus’s response to
conditions inside the uterus produces
permanent physiological changes. But
there’s still plenty you can fix later.

David J P Barker
Barker’s Hypothesis

Heart of the matter: Barker’s discovery that birth weight is linked to
cardiovascular disease in adulthood has launched a revolution in public health




The Roots of Health

High levels of maternal = 10
Disorders such as heart disease and diabetes are not only the result of unhealthy :ﬂm“ alnd ine birth g
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EXCERPT FROM:

Maternal care alters DNA methylation and

brain glucocorticoid receptor expression: a

mechanism for the epigenetic regulation of
stress responses

Michael J Meaney PhD

James McGill Professor
Dept. Psychiatry
McGill University
Douglas Hospital Research Centre
CANADA




Differences in
DNA methylation

Environmental
context

Maternal Care

Expression of specific genes
in brain regions

4 N
Maternal Behaviour Stress reactivity
N

Transmission of individual
across generations
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Summary

» Parental care affects the activity of
genes in the brain that regulate
stress responses and reproduction.

e This parental effect involves a form
a "plasticity” at the level of the DNA.

Epigenetics: any functional change in
the genome That does not involve an
alteration of DNA sequence.




Risk Factors in Early Childhood VS Achievement Scores in adolescents

1 —
Guatemala
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Figure 2: Relation between risk factors in eary childhood in Guatemalan children and achievement scores in
adolescence

Mumeracy (mathematics skills) and general knowledge scores derived from a standardised achieverment test.
RPM=child’s score on a non-verbal test of intelligence (Raven’s Progressive Matrices). Achievement=child’s
sumimed score on a standardised test of reading comprehension and vocabulary. A median splitwas used to
classify children as high or lowe risk on each of eight biological and psychosocial risk factors. Children classified as
high risk on a given factor received a score of 1 for that factor, whereas children classified as low risk received a
score of 0. The number of risk factors is the summed score for each child across the eight risk factors. Figure
adapted with permission from: Gorman K, Pollitt E. Does schooling buffer the effects of earby risk? Child Dew 1996
67: 31426, Copyright: Blackwwell Publishing Ltd.
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Substantial
Increased Prevalaence
of
Autism

Family studies of nontwin siblings have suggested
that the recurrence risk is closer to 5%, or even 10%



Characteristics and Concordance of ASD
Among 277 Twin Pairs

Subgroup Concordance Rates
ASD

M monozygotic pairs 0.86

M-M dizygotic pairs 0.4

F monozygotic pairs 1.00

F dizygotic pairs 0.2

e All DZ Twins 31% MZ Twins 88%

e Hazard ratio 7.48 for MZ vs. DZ twins

Results suggested differential heritability for
different ASDs

Ref. Rosenberg, RE et al Arch Pediatr Adolesc Med. 2009;163(10):907-914.



California New Twins Study on Autism

192 pairs of identical and fraternal twins whose cases were drawn from California databases.

Subgroup Concordance Rates (95% Cl)
Classical Autism ASD
M monozygotic pairs 0.58 042-079 0.77(0.65-0.86)

M dizygotic pairs 0.21 (009-043  0.31 (0.16-0.46)
F monozygotic pairs 0.60 (28-090) 0.50 (0.16-0.84)

F dizygotic pairs 0.27 009-069)  0.36(0.11-0.60)

Ref. Hallmayer, J. et al. Genetic Heritability and Shared Environmental Factors Among
Twin Pairs With Autism . Archives of General Psychiatry 2011 Published online July 4, 2011.
doi:10.1001/archgenpsychiatry



Gene and Early Environment

 The California Twin Study has shown that both
the DZ concordance rates are higher and the
MZ rates are lower than previously believed.

e |atest report from the Baby Siblings Research
Consortium suggests that the risk is upwards
of 20%, which is slightly less than the DZ rate

provided by Hallmayer and colleagues (31%-
36% for ASD).
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Parenting for ECD
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