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Bl Child health is complex

The global burden of stunting includes:
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Further complicating this challenge:

= Multiple variables may affect each outcome
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it’s difficult to know the most efficacious one
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0-9 MONTHS

We need better information to be able to get the right group the right intervention at the right time




Complex problems require an integrated approach

Data > Discovery > Decision
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Bl HBGD data is significant and increasing

Child Health Data 0% 0% 0% O% O% 100%

United States
() Asia/Pacific
‘ Africa Sub/ects
. Europe/Middle East
34 Countries
*As of October 3, 2016

Numbers are clinical studies only

1936 covarlates Demographlc Cllnlcal and SOC|oeconom|c

Population Survey
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Children Countries Surveys/Censuses
2400 variables:
* Nutrition, growth * Fertility, education, SES, and WASH

* Disease burden, mortality * Access to health care




Models help generate insights from the data
Population

Describe how populations at
large are changing over time

Causal
Describe how given insults or y
interventions affect growth or e -
interventions? they at risk?

development
Mechanistic

Describe a relevant process
underlying growth and
development, e.g.,
mathematical model of the
human gut

Empirical

Describe trends inherent in
observational data (as
opposed to theoretical
models that assume certain

conditions)
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ll New collaborative processes to quickly answer questions

o

Analytics

Domain Expertise

New Business models

Data scientist Research scientist
(Ki) (HBGD)




HBGDki
Bl Announcing hbgdki.org

E HBG Dk/ LEARN RESOURCES PUBLICATIONS NEWS CONTACT

A NEW WEBSITE aiming to expand
and accelerate impact on the toughest

- ;_ early child growth and development
How many more lives (0 . .
could we save and improve? g <) problems by making data science

| results and accessible tools rapidly

available to the greater research
community and public.
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HBGDki

Bl Sharing Resources, Tools, and Insights

This website is designed to engage with four key audiences including:

data contributors, data scientists, program officers, and the general public.
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A. To what extent is growth faltering explained by pre- vs postnatal insults?

5 KEY QUESTIONS

B. What kind of recovery can we expect in infants born small for gestational
age (SGAJ?

o

. Can we quantitatively characterize the relation and interaction between

1 preterm birth, physical growth, and brain development?
INFERAGTIDN, D. Are there disproportionately large contributions to growth faltering from
specific pathways, and can we rank-order risk factors?
E. Are there specific pathways directly impacting linear growth faltering that

coincide with increased risk of noncommunicable diseases such as
cardiovascular disease, obesity, and diabetes?

SEE THE MORE DETAILED QUESTION! TEAMS ARE WORKING TO ANSWER

STUNTING NEUROCOGNITIVE DEVELOPMENT

LEARN MO

¢/ Tools & Models - HBGDKI X
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Tools

HBGDKki tools are interactive applications that are designed to explore data and advance learning to promote healthy birth, growth,
and development. The information explored with HBGDki tools includes existing knowledge (Seminal Events Timeline), isolated data
sets (Trelliscope), and integrated data sets (Full Random Effects Model Explorer; Study Explorer).

Cled HAZ versus age

Country Segmentation FREM Explorer Seminal Events

Timeline
Better understanding of nuanced A tool that helps design better clinical
differences and similarities between studies to promote child growth so A tool that highlights existing
countries, to improve the effectiveness that every child has a chance to live a

knowledge and identifies gaps to
advance research in child growth and
development.

of recommended global policy. healthy and productive life.

 Yals

Study Explorer Trelliscope

VISIT
hbgdki.org

Learn about the program

and stay up-to-date on
tools, models, and the
ongoing work.

J¢/ Tools & Models - HBGDki
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Empirical models of longitudinal growth
outcomes

Empirical models help us understand study data and identify key trends by fitting model curves to the measured data. HBGDki
empirical models include the Full Random Effects Model (FREM) that describes growth patterns in height- (HAZ) and weight-for-age z-
score (WAZ), and the Development score (D-score) to model observations about cognitive development.

# STATUS $TITLE + AGE RANGE

» ACTIVE Full random effects model [FREM] 0 - 15 YEARS

» ACTIVE  Jointmodel for length, weight, and head circumferemce 0-2 YEARS

» ACTIVE Ordered categorical model for longitudinal measures of HAZ 0-2 YEARS

» ACTIVE Multistate Markov model to describe longitudinal changes in LAZ categories 0-2 YEARS

» ACTIVE Longitudinal growth measures and associations with brain development 0-1YEAR

» ACTIVE  SuperLearning to define and predict composite outcomes 0-2 YEAR
(ANTHROPOMETRY); 11
YEARS [TEST.

» ACTIVE SuperLearning of child growth trajectories STUDY SPECIFIC,
CURRENTLY USES ALL
AGES...

» ACTIVE Pooled logistic regression to describe characteristics associated with wasting and recovery 0-24 MONTHS

» ACTIVE Machine Learning models for child growth trajectories 0-5000 DAYS

Mechanistic Models

Mechanistic models describe underlying biological mechanisms that are relevant to growth and development outcomes. HBGDKi
mechanistic models use data from published studies to quantitatively characterize the interactions of nutrients (quantity and quality),
gut function, maternal-fetal interactions, infectious and noninfectious microbes, and environmental enteropathy pathways that affect
birth, growth, and neurodevelopmental outcomes.

HBGDKki has assembled a knowledge base (> 170 studies, 11M subjects, and 170M observations), model catalog, data science and visualization tools,
and results to promote and advance healthy birth, growth, and development globally.
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ll Agenda - emerging capabilities

11: OO 11:10 Welcome & Introduction

Undiscovered Public Knowledge with Influence Search

A Method and Tool for country segmentation and its application to
childhood stunting

Visualization with the Data Journey Platform

Innovation Trail Design: opportunities for global health

1:10-1:30 Q&A and wrap up

Steven Kern, Ben Pierson, Thea Norman

Mihai Surdeanu

Dave King & Sofia Trommlerova

Naomi Keena & Andrea Brennen

Scott Berry

Ben Pierson
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