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Stunting and child development
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Discussion

* From the context/topic you have the most
knowledge — what would be relevant
strategies to test and how would you like to
monitor that?

From child survival to child
development and thriving

Child survival is improving:
— From 2003 figures

CHILD SURVIVALT

Child survival I

Where and why are 10 million children dying every year?

Robert E Black, Saul S Morris, Jennier Bryce

More than 10 million children die each year, most from preventable causes and almost all in poor countries. Six
countries account for 50% of worldwide deaths In children younger than 5 years, and 42 countries for 90%. The causes
of death differ substantially from one country to another, highlighting the need to expand understanding of child health
epldemiology at a country level rather than In geopolitical regions. Other key Issues include the Importance of
undernutrition as an underlying cause of child deaths associated with infectious diseases, the effects of multiple
concurrent illnesses, and recognition that pneumonia and diarrhoea remain the diseases that are most often
associated with child deaths. A better understanding of child health epidemiology could contribute to more effective
approaches to saving children’s lives.
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Main causes of child mortality

Causes of deaths among children under age five, 2008
(Percentage)

2AIDS —‘ r 1 f\/\reraislreisw N

3 Injuries ——

12 Preterm births

Globally, more

than one third of 9 Asphyxia
child deaths are
attributable to 6 5epsis

undernutrition

+4 Pneumonia

3 Congenital
anomalies

1 Diarrhoeal diseases

1 Tetanus

5 Other neonatal

Source: Millennium Development Goals Report 2010 (PDF)
Www.un.org/en/mdg/summit2010/pdf/MDG%20Report%202010%20EnY%_20r15%20-low%20res%2020100615%20-.pdf

What is child development?

¢ Sensory/Perception

¢ Motor (fine and gross)

* Cognitive

* Social/emotional

¢ Adaptive

e Attention

¢ Speech/language
Cognitive has been measured
more — that’s why reported

- Number of developmental
psychologists (Freud, Erikson,
Thelen, Kohlberg, LaCross,
Ricks, and newer)

¢ What happens:
— Neurogenesis
— Axonal and dendritic
growth
— Synaptogenesis
— Cell deaths
— Synaptic proning
— Myelinisation
— Gliogenesis

Ioman brain Geveropment

Toal crebralvolume White mater
=1 §= M RI Experence-dependent synapse formation T
£= . Neurogenesis in the hippocampus
£= :
§ 3=
2 :
* Voulme
oy prorse
Frontal gray matter Parletal gray matter description _ ottt
24 prenatal days
5 — Nature 2014 g | camn
3 NES 3 24 prenatal
: - E ( :1::)“ \\4 —— Adultlevels of synapses
H 5~ e T T T T T T T T T T T
30 e 987654 - 1112 131415 1617 18 19 20 30 4050 60 70
S Momhs becades &
pror— precse— z Z
Temporal gray matter Occipital gray matter 2
8 Age
% Explains why early interventions are so funtamentally important!
Agenyears Age in years
Copyright 200 st Toumsand Comtons Am Psychol 2001; 56: 5-15
OEE 0 se- News | S| Westwr | Shop | Coh | T M - Seneh ey

Magazine
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New guidance for psychologists will
acknowledge that adolescence now effectively
runs up until the age of 25 or the purposes of
treating young people. So is this the new cut-off  Saved by the city
pointfor adulthood?
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dosst quit fng rus.” ays chid psychologist

u The ica-cream maker of
Laveme Anirobus, who works at Londor's Tavistock  Gaga.

cinc

The shadowy figures
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Lots of evidence on

* A. Lack of reaching full
potential

— Death, serious somatic
morbidity or growth
impairment extreme late
outcomes from:

¢ i. harmful exposure
« li. lack of enhancing stimuli

B. Risk factors for neuro-
developmental
impairment

What is causing growth
impairment or death might
cause neurodevelopmental
as part of it’s casual
pathway
- E.g. cerebral malaria

- Death is the latest outcome
— give us only the tip of the
iceberg of
impairment/function loss
(Lancet 2007; 369: 60-70)
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A. Lack of reaching full potential

e Associated with stunting in
cross-sectional and cohort
studies (same factors
contribute to both)

* Associated with poverty
— Inadequate food
— Inadequate hygiene

 Gradient with longitudinal — lraitias
growth — Stress
— Termination of — Depression
education — Inadequate stimulation
— Grades — Subsequently poor

school achievement

Median TVIP score
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Terms and Conditions

deficiencies/infections

Primary caretaker
Stress/depression Poor care and
F— —_
[REEi Low responsivity home stimulation
Low education
Nutritional Poor school

achievement

Poor cognitive,
| motor, socio-

Stuntif -
unting emotional
development

A

‘The Lancet 2007 369, 60-70DOI: (10.1016/S0140-6736(07)60032-4)
Copyright © 2007 Elsevier Lid Terms and Conditions

B. Risk factors for neuro-
developmental problems

* 4 main domains
— Malnutrition that leads to stunting
— lodine and iron deficiency
— Inadequate stimulation
—+++

And most important:

¢ Lack of professional and political commitment

Lancet 2007; 369: 145-57

Other bold exposures

— Interventions for malaria

— Certain infections

— Intruterine growth restriction
— Maternal depresson

— Exposure to violence

— Exposure to heavy metals

¢ Is lack of harm enough for good development?

With current knowledge suggest
interventions
* Nutrition?
* Financial?
e Therapeutic?
¢ Parent-child dyad?

¢ Consider quality of studies, interventions,
active factors in interventions, measurements
of outcomes, interpretation, presentations
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Small benefits growth in LMICS:
(o] 5 dis;‘;'v'amge;Ch;;;::g::';':e Rl ﬁ';:j::;f 5 E We found that, in low- and middle-income countries,
st Fesding ror s for oot s s providing additional food to children aged three months to
\ [T 5 i five years led to small gains in weight (0.24 kg a year in both
R — ‘ e [l o ‘ o o e RCTs and CBAs) and height (0.54 cm a year in RCTs only; no
B s W e [ = RO evidence of an effect in other study designs),and moderate
L s | e . increases in haemoglobin.
e iy i — Small benefits psychomotor:
e e D Ereme T AT e We also found positive impacts on psychomotor
el e development (skills that involve mental and muscular
ekl = bt Wl S o activity).
T ke Cognitions:
e We found mixed evidence on effects of supplementary
o SS— feeding on mental development.
SO O G Obs: Leakage of food in nutrition programmes

Food foforimprovingthe physical an peychosocil health of soio-econori What about interventions enhancing

disadvantaged children aged three months to five years

Feeding Control Mean Difference Mean Difference n e u ro d eve I 0 p m e nt

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% CI IV, Random, 95% CI
10.9.1 Single food intervertion

Bhandari 2001 103 16 87 88 16 93 120%  04010.07,087) — . fng .
Grartham-McOregor 1991 116 125 32 107 11 33 99%  080[033,147 —_— . Nutr|t|0n (Enhanced Nutr|t|0n) & Re$p0n$|ve
Heikens 1289 27 34 39 32 34 43 25% -DS001.97,087) I

Kuusipalo 2006 26 083 18 17 13 13 3% 080[0.06,154 — A A

Mangani 2014 132 17 188 13 2 185 142% 020108058 T Stiumulation

Oelafse 2003 10079 16 89 183 14 62% 0100084104 —_r

Simondon 1886 483 083 65 484 00 B2 161% 025005055 r— e Lancet 2014/Pediatrics 2015

Thakwralakwa 2010 34 11 66 33 12 58 135%  0A0[031,051) 7;

Subtotal (95% C) 511 506 B06%  0.32[0.12,052] . fng 3 .

Heterogeneiy Tau*= 0.02; Chi*= £.76, df= 7 (P = 0.27) F'= 20% Cognitive and growth benefits measured by:

Testfe Il effect 2= 3.12 (P = 0002 .
eetioroverall fiee ! d — Bayley Scales of Infant and Toddler Development, Third

10.9.2 Mutitaceted intervention Edition and growth at 24 months of age from the 2
Grantham-McGregor 1991 118 101 32 107 096 17 98%  110[05,168) . .

Rivera 2004 143 334 261 145 3 185  95%  -02010.79,039) interventions

Subtotal (95% C) 203 202 194%  045[-082,173]

Hsterogensity. Tau? = 0.76; ChF= .52, df= 1 (P= 0.002); F = 0%

Testfor overall effect Z= 070 (P = 0.49) N N "
— Improved mother-child interaction

Total (95% CI) 804 708 100.0%  0.36[0.11,061] *
Heterogeneity Tau = 0.07; ChiF= 18.81, df= 8 (P = 0.03); F= 52% R —
Testfor overall effect Z= 2.87 (F = 0.004) Fauours no feeding Favours feeding

Testfor subaroun differences: Chi*= 0.04, df=1 (P = 0.84), F= 0%

Cochrane Database of Systematic Reviews
5 MAR 2015 DOI: 10.1002/14651858.CD009924. pub2
doi/10. D009924.pub2/full - fig-0005

Mean scores for mother and child interaction at 12 and 24 months of child age.
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Effect of integrated and in the Lady Health Worker Pakistan
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‘The Lancet, Volume 384, Issue 9950, 2014, 1282 - 1293
Aisha K. Yousafzai et al. Pediatrics 2015;135:e1247-e1257
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2-way purpose

Document benefits Document risk/harm

e —strengthen argument for
programmatic intervention
— Nutrition (macro/micro), eg.

* Improved care

— (E.g. life-saving necessary
toxic drugs)

Vit 12
— Stimulation after harmful ~ =F=mmmiine Goue
! eurclogy
exposure (post-malaria

training/stimulation
8/ ) Cognition, behaviour and academic skills after

cognitive rehabilitation in Ugandan children
surviving severe malaria: a randomised trial

[bstract
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sub-Saharan Africa (PROMISE-EBF): a cluster-randomised trial
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B in the control cluser in Burkina Faso (7.53, .42-12.82)
MeicalReewch Cumct Cape 203 (519%) and 41 (119%), respectively, in Uganda (4. 66 3-35-6.49); and ten (2%) mﬂbﬂﬂ (<1%), respectively. in
Tom Soahagha s South Africa (985, 1.40-69.16). Disrhoca prevalence at age 12 weeks in the intervention and conteol clusirs
Ao Clonbus 0} s 20 (54)md 3¢ 08) epectey i Bk Fuso 0.7, 027120 3 u-m "o 32, 5%), espectiel
Dottt (g o 781.75). The prevalence
s ekt e 26 7%) and 32 (8%, respectively, in Burkina Faso
[ !! 0-45-1.54); 52 (13%) and 59 (16%), respectively, in Uﬁndz (0-82, 0-58-1.15); and 54 (10%) and 33 (7%).
respectively in South Africa (131, 0.85-1.93)

Intespretation

Grand Challenges Canada
Grands Défis Canada*

Saving Brains: Unlocking Potential for Development

REQUEST FOR PROPOSALS ANNOUNCEMENT

Grand Challenges Canada is pleased to announce a new initiative in its Maternal, Neonatal and
Child Health grand challenge. It's called Saving Brains. Its goal is to unlock potential in children
and dramatically transform lives in the developing world

200 million children in the developing world fail to reach their full cognitive potential. In turn
childhood developmental deficits result in an estimated 20% or greater loss in adult income,
condemning these individuals and their communities to a relentless cycle of poverty

“The waste of human capital is enormous,” says Joseph L. Rotman, Chairman of Grand
Challenges Canada

Key poverty-related risk factors include:

Malnutrition

Infection

Poor management of pregnancy and birth complications

.
.
.
+ Lack of stimulation and nurturing

Eatly Human Develapenent 86, (2010) 729-73;

Contens fists available at ScienceDract

Early Human Development

journal hemepage: www.elssvisr.com/iocate/sarihumdev

“Breast is best™: The evidence

Michael 5. Kramer *

Pitics, McCall Unive
rlogy. Bastatic

eskcine. Canalu
o Health. Me(Z Undeersity Facuy of Medicine, Cmada

ARTICLE INFO ABSTRACT

Keywords Although the benefits of breastfeeding in reducing morbidity and martality from gastrointesinal and
Breaatieoding respiratary infections, sudden infant death syndrome, and (in preterm infants) necmtizing enterocalitis ae
Progaan il-established, long-term The evidence is conflicting concerning the

Copuve develspmert
Obesay

Aoy

“programming” effect of breastfeeding in protecting against child obesity. hypertipidemia. hypertension.
type 2 diabetes, and atopic disease. Accelerated reurocogaitive development has been asociated with
—_— breasfeeding in many stdies. akhough doubts remam about the potential for residual confounding due to
Kandamized 1l ‘cognitive and behavioural Gifferences becween mothers who breastieed (or those who breasdeed for 3
Tonger duration or mare excluswvely) and hase who do not Wost of s paper will summarize The methods
and results of a large. custer-randomized trial of a breastieeding promuation intervention in the Republic of
Belarus. s experimental design and intention-to-treat analysis have yielded important findings bearing on
several of these longer-term health and developmental outcomes.

© 2010 Eisevier ireiand ird. Al rights reserved.

@ The JAMA Network

From: Promotion of Breastfeeding Intervention Trial (PROBIT): A Randomized Trial in the Republic of Belarus

JAMA. 2001;285(4):413-420. doi:10.1001/jama.285.4.413
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Health and development outcomes in 6.5-y-old children breastfed
exclusively for 3 or 6 mo' ™
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Table 7

PROBIT results: mean WASI scores.

Outcome Experimental Control E-C (95 1)

Vocabulary 535 469 +49 (+04 to +93)
Similarities 566 50.7 +4.6(+02 to +90)
Blocks 572 546 +1.9(—1.7 to +55)
Matrices 528 509 +1.8(—19 to 4+55)

(Verbal 10 1087 987 +7.5(+08 to +143)
Performance 1Q 1086 1048 +29(—331t0 +91)
Full 1Q 1097 1019 +59(—10to +12.8)

Table 8

PROBIT results: mean teacher academic ratings,

Outcome Experimental Control E-C (95% C1)

[Ruading 326 3.19 +0.07 (+0.004 to fn.mu]
Writing 319 313 +008(+001to +015)"
Mathematics in 320 + 006 (— 004 to +0.15)
Other subjects 3.30 327 +0.05 (—004 to +0.13)

“ Based on full covariate-adjusted models.

Theoretical Framework

Behaviorl
pattern of
the mother
Support and

stimlation
of chikd

N\

Breast | LCPUFA

feeding |

Cognitive
development

Behavioral
||7.m:m of
| the mother

fects of breast-feeding on cognitive function, Adv Exp Med Biol 639; 199:215 |

Age

¢ Age to obtain cognitive funtion:

— Early enough not to be severely influenced by life-
time factors
— Late enough to obtain valid data
¢ 5-7 year optimal?

The organization of the project

* Saving Brains in Uganda and Burkina Faso re-assess children from the Promise EBF
trial and their care-takers when the children are 5-7 years

— Uganda and Burkina Faso
— Comprehensive set of instruments

* “SeeTheChild — mental child health in Uganda” (RCN funded study: # 220887)
have a specific focus on the most vulnerable children in Uganda identified through
the study above with regard to mental child health and investigate public relevant
health services for them in Uganda also applying

v' Psychiatric interviews
v Qualitative methods

Grand Challenges Canada*

Grands Défis Canada“ #Y , The Research Council
A" of Norway

Objectives

SeeTheChild will in addition

2. Establish prevalence estimates for the major
mental child health conditions following
internationally adopted guidelines

3. Investigate treatment gaps in public health
services regarding conditions found above

4. Supervise Master and PhD-students within
the project




