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We provide a new assessment of children at risk.
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Burden of risk

2004 data I 219 million children In
LMICs at risk
279 million children
11% Decline PO - 249.4 million
data children
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Previous Lancet Series estimated that in 2004, 219 million children in LMICs were at risk of poor developmental outcomes.  Applying updated definitions of poverty, new WHO growth standards for stunting, we believe these previous estimates under-reported the numbers of at-risk children, which we now report was closer to 280 million.  Based on this re-assessment, we calculate that as of 2010 (the latest data available at the time) 249 million children (or 43% of all children under 5 years in LMICs) are at risk of poor developmental outcomes due to poverty and stunting alone (this represents an 11% decline over the updated 2004 figures). 
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Importantly, this risk varies significantly across low, middle and upper middle countries, but the burden remains highest in Sub-Saharan Africa, with a remarkable 66% of children at risk of poor developmental outcomes.


®he Alliance for Human Development

Looking beyond risks of poverty & stunting

* Both low maternal schooling and child maltreatment are
related to poor child outcomes

* When you add these factors, risk for poor outcomes
increases dramatically

From 62.7% for stunting l§ To 75.4% with the other
and extreme poverty risk factors added
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Importantly, this risk varies significantly across low, middle and upper middle countries, but the burden remains highest in Sub-Saharan Africa, with a remarkable 66% of children at risk of poor developmental outcomes.
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Accumulation of adversity

Q
Poverty

e As the number of risk
factors increases, the
severity of impact rises

Nutritional deficiencies
Food insecurity

High-crime communities

® Children in LMICS are Low-quality resources
exposed to a greater
number of risks

Family stress

\
\
i
V4

Child abuse and neglect
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Importantly, this risk varies significantly across low, middle and upper middle countries, but the burden remains highest in Sub-Saharan Africa, with a remarkable 66% of children at risk of poor developmental outcomes.
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Importance of the early years
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I’ve described how risk factors can negatively impact early child development – but what underlying reasons this occurs.  Well, science is revolutionizing our understanding of the importance of the Early Years



The Miracle of Human

Development:

establishing trajectories for life-long
health and wellbeing

A genetic blueprint in the
embryo/fetus establishes
the broad strokes of
development

Environment modifies this
blueprint during critical
periods of development
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Remarkable miracle that results from a genetic blueprint
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Parent’s Pre- Pregnancy Environment In infancy [
pregnancy Environment / childhood
Health/Wellbeing

4 & &8

I . Genetic Blueprint for Development

Earlier life events have greater and cascading
effects on later development
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Early Environments and Human Development:
the origins of inequities in health and economic achievement
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Just like the poor foundations of a house, poor quality environments impair a child’s later development, particularly of his or her brain. These children fall further and further behind creating the inequities in health and economic achievement that we see within and between many countries today.

Let’s consider how early environments affect the developing brain…
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Pan-Canadian EDI

BC, 5K, MB, ON, PEI
& Montreal

Southern
Ontario

Vulnerable on One
or More Scales

Percent Vulnerable

[ ] 410-20.00

| | 20.01 - 25.00

| | 25.01-29.20
[ ]29.21-35.63
[ 35.64 - 68.60
E Suppressed

Hotes: Colour classifcation is
based on the neighbourhood
quintile distribution for the
Pan-Canadian data set.

Source: EDI 2004/05 - 2006/07

ER - HELP - Hov 2009
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Children’s vocabulary differs greatly
across income groups (by 3 years old)

1200 1

Cumulative

Vocabulary ’ Middle (SES)
6004

12 16 20 24 28 32 36
Age - Months

B. Hart & T. Risley, Meaningful Differences in Everyday
Experiences of Young American Children, 1995
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Cumulative Morbidity, %
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Kittleson, M. M. et al. Arch Intern Med 2006;166:2356-2361.
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Experiences Do Get
Under the SKin...

Cumulative probability of
coronary heart disease in 1131
white male medical school
graduates according to
childhood socioeconomic status
(SES)
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The Maternal Environment and
Developmental Programming

During pregnancy and infancy the
maternal environment plays a critical
role in establishing developmental
trajectories of the child.

Maternal Exposure to stressful events
during pregnancy associated with
maladjusted behaviours in children at
14 years of age

Robinson et al Raine Cohort
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NATIONAL SCIENTIFIC COUNCIL ON THE DEVELOPING CHILD
NATIONAL FORUM ON EARLY CHILDHOOD PROGRAM EVALUATION

Exposure to Maternal Depression in Infancy Causes Stress Hormone
Levels to Become More Extrema in Adolascence

100%
Maternal Depression Can -
Undermine the Development
of Young Children =
e -
0%
% -
Ko Matsmal Expatancad Matemal
DEpREiA 3% mfant DEprRsshnas ek

Pementage of Adolescents with Extremely High Cortisol Levets
A bove porth pescont s for geed s om 1 or moers days ol of w2 messred

Source: Halligan, Herberd, Gaadyer, and Marmy ooyl

Center on the Developing Child @ narvaro university
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Quite simply health brain development requires good nutrition, enrichment and stimulation, and nurturing care and protection. 


There are sensitive times In
b the development of the brain.

lr
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And it needs these environments during critical sensitive periods of her development
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Sensitive periods and the developing brain

. “’}f\ Human Brain Development
*9’ - i Synapse formation dependent on early experiences
T‘L{ . Language

Higher Cognitive
Funclions

e AN
P '\“_‘_\ Sensory Pathways
4 (vison & hearing)——

sheath

Synapse P

A :

N 8-7-6-5-4-3-2-101234567891W 112345678910 1117213 141516 17 18 19
Dendrites from Conception to Birth Age in Months Age in Years
neighboring neurons

Sensory Pathways (vison & hearing) B Language B Higher Cognilive Funclions
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Within the developing brain, nerve cells (or neurons) start to form within days of conception and by 4 weeks of gestation these cells are dividing like crazy – up to 250,000 new cells are formed every minute.  By the time of birth there are around 100 billion brain cells (as many stars as there are in the universe). 

Brain growth requires good nutrition, inadequate nutrition stunts brain growth just as it does the growth of the body.

Once most of the neurons have formed in the 3rd trimester of pregnancy the brain starts to wire itself, making connections between neurons through a process called synapse formation.  These connections underlie our ability to sense, learn, remember and develop feelings and behaviors.  During this time the child’s brain is like a sponge.  It’s senses everything around her. It craves stimulation and experience. In supportive and secure environments these connections are strengthened and learning is enhanced. 
 
The wiring of the brain occurs in a series of waves (or sensitive periods) during late pregnancy and infancy.  If the brain fails to receive appropriate experiences during these sensitive periods (e.g as a result of neglect) or this process occurs in environments of stress or abuse then the formation of these connections will be impaired, and brain structure and function will be damaged. 
 
Again, the developing brain needs nutrition and stimulation and protection.


Feeling Secure &
Protected
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Research indicates that sensitivity and responsiveness are key characteristics of caregiving that positively influence a child’s development – in the short term and in the long term. Providing a sense of security.

But what happens in cases of neglect and abuse when the child fails to receive nurturing care….
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BEENGURTET An Abused Brain

MOET ACTIVE LEAST ACTIVE
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This second slide is part of a series of studies initiated by Charles Nelson and his colleagues who followed the development of children abused and neglected in Romanian orphanages under the Ceauşescu government. 

This slide is from the work of Dr. Chugani and his colleagues. It shows brain scans that indicate where the brain is using glucose – that is where it’s active.  The areas in red are the most active areas.  The regions circled are the temporal lobes of the brain that receive sensory input and regulate emotions.  The Healthy child’s brain shows a high level of activity in these regions while the brain of the abused child is inactive.  These children didn’t receive the experiences and stimulation that their brains required during the sensitive periods and these children were shown to have emotional and cognitive problems as they grew up.

It’s important to note that if these children were placed in foster care early in their lives (while the brain was still wiring itself) they partially restored the deficits in brain function compared to those that remained in the orphanages..




Early life is a period of high brain plasticity,
where differences in cognitive, social and
emotional development start to consolidate.

Poor nutrition stunts brain growth in the same
way that it stunts growth of the body

Experiences impact brain development,
including the number of nerve cells present
and the formation of connections (synapses)
between nerve cells that impact brain
function including memory and learning

Neglect or abuse can lead to chronic
elevations in stress hormones that are “toxic”
to brain development

TEMS, 200:
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So what will it take to enable all children, everywhere to reach their full potential.  It will require new multi-sectoral partnerships, because the child’s brain needs nutrition, stimulation and protection.  It needs interventions that are appropriately timed to the sensitive periods of development, they need to be sustained across early childhood and they need to be based on science.
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Gene environment interactions underlie
developmental programming

Development

Environment

Variations in

Genetic Adult Health and Wellbeing
Sequence V Cardiovascular disease

Obesity/diabetes
. . Mental health
Epigenetic |I~ Cognitive function
Modification Behaviour/social function
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How do these environments bring about the changes in development.  Well as I said earlier, there is strong evidence that they interact with the genetic blueprint for development that is contained within our DNA.  We all know that because of the very small differences in our DNA that we each exhibit we look different have different abilities and different risks of disease.  Well environments can accentuate these differences for better or for worse.  In addition, environments while not changing the sequences of our DNA can actually chemically mark it, and in so doing, alter the way in which it regulates our development and function a process called epigenetics. These chemical marks can even be passed from one generation to another – suggesting that risks not only impact the developing child but possibly future generations.
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Epigenetic mechanisms underlie developmental
programming

; _“:93 S )(" T s ekt
£ R PN o . . .
Development H ? s ol s Epigenetic mechanisms
. R mediate the impact of early-
- oy i 9 i y L 1 1
Environment };_I_i,k life experiences on the
genome, modulating the

expression of genes involved
in: 1) how we cope with
stress, 2) how our brain
develops and functions and,
3) how we fight disease.

N

Epigenetic
Modification
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How do these environments bring about the changes in development.  Well as I said earlier, there is strong evidence that they interact with the genetic blueprint for development that is contained within our DNA.  We all know that because of the very small differences in our DNA that we each exhibit we look different have different abilities and different risks of disease.  Well environments can accentuate these differences for better or for worse.  In addition, environments while not changing the sequences of our DNA can actually chemically mark it, and in so doing, alter the way in which it regulates our development and function a process called epigenetics. These chemical marks can even be passed from one generation to another – suggesting that risks not only impact the developing child but possibly future generations.
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Multi-generational impact of early
environments

* Health of the mother

* Pregnancy environments impact multiple
genomes.

e The IEregnancy contains the genomes of the
mother, the child and the grandchild.

e Health of the father

e Paternal pre-pregnancy health and well being
irﬁ.ﬁ)gcts the health and development of infants and
children.

fi
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In fact, we now know that the parent’s health and well-being even before the pregnancy, the pregnancy environment and the environment in infancy and childhood interacts with the genetic blueprint for development setting children on different trajectories that will impact their life-long health, their cognitive potential and their behavior and social functioning.  Quite simply the quality and timing of these early environments shape a child’s future potential.
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Multiple Environments Impacting Child
Development

Nutrition / Health

Nurturing /
protective
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Deconstruction of Supports for
Early Child Development
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Protection
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Multi-sectoral Approach to Holistic Chid
Development

Education

Gia 9

2

Protection
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Foetal
development

L ife-CO urse genler;;etronal
ap p ro aC h effects At 't

Adolescent
education &
health

Infant & child

growth &
development

Adult health &
human capital
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So we need to re-think child development.  While the first 1000 days is critically important we need to consider interventions that support family units throughout the life-course to enable all children everywhere to reach their full potential.
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Importance of nurturing care

Children’s early development requires nurturing
care—defined as health, nutrition, security and
safety, responsive caregiving, and early learning—
provided by parent and family interactions, and
supported by an environment that enables these
interactions.

THE LANC ET Advancing Early Childhood Development: from Science to Scale
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We introduce a new concept of nurturing care.
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Parenting and nurturing care

e Nurturing care envelops early child
development

 Comprises all essential elements for a
child to grow physically, mentally and
socially:

= Nutrition

Health care

Love and security
Protection from danger
Opportunities to learn and discover the world

Y. Y
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Nurturing care is fostered by supportive environments.  It is provided by parents and caregivers.
Their capacity to provide nurturing care is affected by their wellbeing, safety, security and integration into a community
Health, nutrition, education, social and child protection services strengthen the capacity of parents and caregivers
National policies support families and caregivers and guarantee the services they require eg employment and social protection, free health care
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Nurturing care is fostered by a supportive
environment — the ecological model

Health, nutrition, Capacity Nurturing care
education, social and child to provide by parents and
protection nurturing caregivers
services care

National
policies
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Nurturing care is fostered by supportive environments.  It is provided by parents and caregivers.
Their capacity to provide nurturing care is affected by their wellbeing, safety, security and integration into a community
Health, nutrition, education, social and child protection services strengthen the capacity of parents and caregivers
National policies support families and caregivers and guarantee the services they require eg employment and social protection, free health care
 


Evidence-based interventions
for nurturing care
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In this Series we reviewed evidence-based interventions that positively impact nurturing care
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Review of interventions across
multiple sectors

Comprehensive review of intervention studies published since 2010:
RMNCH e nutrition « parenting ¢ early childhood education  maltreatment
prevention

Evidence in each Interventions that benefit
sector child development
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In this Series we reviewed evidence-based interventions that positively impact nurturing care
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Preconception and pregnancy
Adolescence and adulthood
Multi-generational

life course af
development,
health, and

wellbeing

Parenting and caregiving

e e T Nurturing care - e
= Disease prevention and - Dietary dinversity = Reduce achversities (abuse = Resparnish i = Conti top y
treatment + Complementary food and neglect, viclence) feeding schoal
- and well M fents and «Mon-i | farnily « Home visiting, parenting = Access to quality child care
chibd visits micronulrients «care and early intervention programmes and preschool
«Water, and Breastfeeding forvulnerable children (eg, » Caregiving routines + Home opportunities to
hygiena disabled, * SUpport 1 exphare and learm
orphaned) development = Books, tays, and play
« Birth registration » Caregiver nurturance and materials
continuity = Home visit, parenting
T T

erital health, age of marriage, nutrition during pregnancy, antenatal care, safe delivery, birth spacing and family planning,
safe and clean neighbourhoods, absence of stigma

- — T
- —_—
Family ve g , stabla g . sacurity, housing, gender parity, absence of extreme dimatic conditions, political commitment
{eg, parental lzave and support for child care, child protection, sockal safety nets)

THE LANCET Advancing Early Childhood Development: from Science to Scale



Presenter
Presentation Notes
So we need to re-think child development.  While the first 1000 days is critically important we need to consider interventions that support family units throughout the life-course to enable all children everywhere to reach their full potential.
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New evidence: longitudinal outcomes

* I[nterventions

* Birth cohort studies

* Long-term follow ups show that growth
failure in the first two years of life has
extensive effects

» Deficits and disadvantages are carried
over into the subsequent generation

THE LANCET Advancing Early Childhood Development: from Science to Scale



Presenter
Presentation Notes
So we need to re-think child development.  While the first 1000 days is critically important we need to consider interventions that support family units throughout the life-course to enable all children everywhere to reach their full potential.
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Ontario Family Health Study —
Ontario Birth Study / TARGet Kids

Dr. Kellie Murphy (OBS) / Jonathon Maguire, Patricia Parkin, Catherine Birken
(TARGet Kids) [

Birth to Infancy to School and Beyond >7500

|

| Integrated Data Platforms
Clinical, Physiologic, Pyschosocial, SES Phenotyping — Genomics/Genetics

Track Early Life Exposures — Monitor Child Outcomes — Define Mechanisms "
— Identify Children at-risk - Test Novel and Effective Interventions

!

: Policy/Practice Change
promote health, optimize potential and enhance well-being



Canadian Institutes of
Health Research
Instituts de recherche
en santé du Canada

% CIHR
i < IRSC

D
DEPARTMENT OF BIOTECHNOLOGY - World Health
Ministry of Science & Technology : "RC?’{ @} Organization

In-country evidence of benefits of

nurturing care

Data sharing

Capability for validation

Local capacity building (mentorship

and training)

Networking to support scale-up

BILLEMELINDA Al Children Thriving
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The cost of inaction

By 2030 non-communicable diseases will account for 50% of

the global burden of disease.
WHO

“As countries prepare for a more digitalized global economy,
I’m deeply concerned that our failure to tackle this challenge is
condemning millions of children to lives of exclusion — lives
where they won’t have the brain power to succeed in school
or in an increasingly digitalized workplace.”

Jim Kim, President World Bank Group
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We know the enormous size of the problem, and we know that the first 1000 days is a once-in-a-lifetime opportunity for brain development. While there are several periods in our lifespan when our brain undergoes significant changes – adolescence and old age, for example – our brain gets built only once, between conception and 3 years of age. We now have effective interventions covering the continuum from conception to pre-primary. If we don’t scale up these interventions in this critical period, what do we lose?
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The personal cost of inaction in grades and
earnings lost

Grade Deficit Income Loss Children

Stunted
only 4.67 42.3% 106.5m (18.5%)
Poor only 0.71 5.8% 75.6m (13.1%)
Stunted and
poor 6.56 32.4% 67.2m (11.7%)
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We estimated the personal cost of inaction in grades and earnings lost for the numbers of children who are stunted only, poor only, and stunted and poor – ensuring no double counting
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Societal cost of not reducing stunting

Country GDP/capita US$ Govt health Cost of inaction
expenditure (%6GDP) (%GDP)
Ethiopia 505 1.8 7.9
Kenya 1245 1.8 5.4
Sub- i
Selrara Madagascar 463 2.5 12.7
Afri Nigeria 3005 1.9 3.0
rica Tanzania 695 2.8 11.1
Uganda 572 1.9 7.3
Bangladesh 1.2 1.2 5.6
; India 1.3 1.3 8.3
South Asia Nepal 2.2 2.2 3.4
Pakistan 1.0 1.0 8.2

THE LANCET Advancing Early Childhood Development: from Science to Scale
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For 11 countries with the required data (DRC not shown to save space on the page), we estimated the cost of inaction fro not reducing stunting to 15%. For these countries, the future cost of inaction as a % of Gross Domestic Product, is 2-3 times greater than the current proportional government expenditure on health
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Pathways to scale

1. Effective interventions

2. Delivery platforms to reach families
3. Country case studies of scale

4. Conducive policy environment

5. Affordable action

THE LANCET

Advancing Early Childhood Development: from Science to Scale
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We identified several levers that can help to take interventions to scale
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Recommendations

1. Science says “start early,” conception-3y
2. Expand political will through the SDGs
3. Create conducive policy environments

4. Adopt a multi-sectoral framework

5. Use the health sector as an entry point
6. Support system enablers

THE LANCET Advancing Early Childhood Development: from Science to Scale
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So we need to re-think child development.  While the first 1000 days is critically important we need to consider interventions that support family units throughout the life-course to enable all children everywhere to reach their full potential.
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