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Unequal from the Start
Monitoring Child Development Across and Within Populations

Learning Objectives
1.Identify environmental factors associated with
developmental trajectories in young children in the US and
in low‐ and middle‐income countries
2.Describe how to measure and track young children’s
development and how it can impact children’s’ social and
mental health
3.Identify uses of population‐level data in documenting
inequities in early child development

1. Child Development & Inequity
What do we know about inequities in early child development?
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Importance of Early Development
1. The period from birth to five years is an important foundational time for
lifelong development.
2. Exposure to environmental risks make young children vulnerable to poor
health and learning throughout their lives.
3. Gaps in development between children with risks, and those without,
tend to persist over time – and are evident starting at birth.

Foundational Brain Development

Foundational Brain
Development
• Brains are built over time
• Neural circuits are wired in a
bottom‐up sequence
• Capacity for change decreases
with age.
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Foundational for Relationship Development: The “Serve and
Return” Nature of Human Interaction

Foundations for Language Development

Cumulative Vocabulary (Words)

Socio-Economic Status is Associated with Development
1200

College Educated
Parents
600

Working Class
Parents
Welfare
Parents

200

16 mos.

24 mos.

36 mos.

Child’s Age (Months)
Source: Hart & Risley (1995)
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Poverty and Early
Development
• Family income affects
infant development
• Disparities grow over
time

Halle, T. Forry, N. et al., (2009).
Disparities in Early Learning and
Development

Vulnerability:
Cumulative
Risks

The More
Environmental
Risk Factors,
The Greater
the Risks to
Development
Source: Halle, T. Forry, N. et al., (2009). Disparities in Early Learning and Development
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Vulnerability &
Stress
•
•
•
•
•
•
•

Possible Causes of Stress:
Abuse
Chronic Neglect
Maternal Depression
Substance Abuse
Family Violence
Poor health and nutrition

•
•
•
•
•

Potential Outcomes:
Brain architecture damage
Learning Problems
Behavior Problems
Physical & Mental Health Issues

Persistent Stress—Brain Architecture
Normal

Chronic
stress

Normal

Chronic
stress

Prefrontal Cortex and Hippocampus

Amygdala
Source: C. Nelson (2008)

Global
Patterns
• Family socio‐economic status is
a very powerful predictor of
child learning
• Some programs may mitigate
this gap, but unlikely to see it
closed entirely by an
intervention program
• Why? Combination of
generational nutrition,
education, access to care
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US & Beyond: Why look outside?
• Key question is extent to which there are disparities between/within
groups
• US has different factors associated with disparities, but size of
disparity is large in US
• Better evidence on where disparities are growing and shrinking – so
we can learn what works

2. Measurement
Population‐level and Longitudinal Measurement of Child Development

Types of measurement of Early Childhood Development (ECD)

Population
Program Evaluation
Individual Evaluations
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Population‐Level Measurement
• Identify aspects of child development that can be measured across
and within populations
• Easy items – things a parent can observe
• Can your child identify four colors?
• Does your child pull herself up to stand?

• Intended for broader measurement across a population
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Example
• https://edi.erikson.edu/map/?area=kankakee‐county

Creating the Right Type of Tools
• Produce ongoing information on disparities due to SES, other factors
• Culturally and contextually relevant
• Requires measures that are comparable and relevant to all populations
• Child development research still tends to be dominated by samples from
high‐income, white populations – leads to misleading information on
extent/scope of disparities

• Reported at the population level

3. Population‐Level Data
How to Test and Design Measures
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World Health Organization’s
Global Scale For Early Development
Reliable and valid in culturally, linguistically and socioeconomically diverse populations
Predictive of academic performance, labor outcomes, and overall wellbeing later in life
Item‐neutral between cultures and contexts, or easy‐to‐modify items to ensure cultural
relevance
Free and open‐access
Easy to learn and administer, requiring minimal materials for administration  Feasible
to use at scale
Produce easily interpretable scores

Creation of a common dataset

• Unique children: 73,222 – ages 0
to <48 month
• Visits (unique child/age
combinations): 109,079
• Items: 2,275
• Scores: 4,740,866

Developing ‘the scale’

• Feasibility information on each item (online survey)
• Domaining (online survey)
• Matching of items: Identification of equate groups by Subject Matter Experts
(SMEs)
• Items across different tools that could be held equivalent allow the tools to be
“linked” onto the same scale

These marks common
to both scales are
“link” items in the
model

It doesn’t matter whether I use
inches or centimeters, I know how
to convert between them:
𝐶𝑀 0
𝐼𝑛𝑐ℎ𝑒𝑠 𝑥 0.393
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GSED: Scale, Metric
DEVELOPMENTAL TRAJECTORY, D-Score
• The D‐score is an interval scale, with a common
numerical unit for all ages, which allows for:

D‐Score Unit

 Quantitative comparisons across ages and
within/between countries, much as centimeters
are used to measure height.
 The development of easily interpretable ECD
trajectories.
• The DAZ is the age‐standardized D‐Score, which
allows to compare developmental levels by age, as
does height‐for‐age for height.

Child with adequate development
Child with developmental delay

• With sufficient information, it will be possible to
construct cut‐off points to identify children reaching
their development potential vs. children with
developmental delay—this is, on‐/off‐track children,
or in other words, the equivalent of chronic
malnutrition.

Age in months
Source: S. Van Buuren (2014) Growth charts of human development. Statistical Methods in Medical Research

GSED validation sites

Leiden, The Netherlands
[Netherlands Organization for Applied
Scientific Research ]
• Population: 275,000
• Annual births: ~ 2,650

Karachi, Pakistan
[Aga Khan University]
• Population: 100,000
• Annual births: ~ 3,000

Yopougon (Abidjan), Côte d'Ivoire
[Innovations for Poverty Action ]
• Population: 1,1 million
• Annual births: ~ 17,000

Butantã-Jaguaré (São Paulo), Brazil
[University of São Paulo Medical
School]
• Population: 456,798
• Annual births: ~ 6,500

Projahnmo Bangladesh
[Projahnmo Study Group;
Johns Hopkins University]
• Population: 754,525
• Annual births: ~ 18,500
Pemba, Zanzibar-Tanzania
[Center for Public Health Kinetics]
• Population: 450,000
• Annual births: ~ 12,000

How is this related to the US?
• GSED creates opportunity to expand population‐level data on
infants/toddlers
• Document very young children’s development

• Build insight into what’s working at the population level, across communities,
states and nationally

• Complement to existing screening tools
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Creating Birth to Five Scale
• The National Outcomes Measure is included as part of the National
Survey of Children’s Health for 3‐5 yr olds
• Early Learning Skills, Self‐Regulation, Social/Emotional, Physical Health/Motor
Development

• Research Question: Can we expand this scale to include measures for
children birth to age three?
• GSED/NOM “zippering” (will also include items from UNICEF’s 3‐5 yr old scale)

National Survey of Children’s Health:
Overview
•

Sponsored by the Health Resources and Services
Administration’s Maternal and Child Health Bureau; conducted
by the U.S. Census Bureau

•

Annual, cross-sectional, address-based survey that collects
information via the web and paper/pencil questionnaires.
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National Survey of Children’s Health:
Overview
• Designed to collect information on the health and well-being of
children ages 0-17, and related health care, family, and
community-level factors that can influence health, including:
 Health conditions;
 Health care access, utilization and quality;
 Child and family health behaviors and
characteristics, including age-specific content;
 Neighborhood amenities and resources;
 Sociodemographic characteristics
36
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Examples of Two Items

In general, how would you describe this child’s
health?
Poor

Fair

Good

Very good

Excellent

How often does this child show concern when
they see others are hurt or unhappy?
Always

Most of the
time

About half
the time

Sometimes

Never
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National
Outcome
Measure of
Healthy
and Ready
to Learn
using
2017-18
data

The percent of children ages 3 to 5 who are in each
category of “Needs Support,” “Emerging,” or “On
Track” in each of the four domains

68.2%
82.2%

80.4%

87.6%

29.7%
16.2%

11.7%

1.7%

Early Learning Skills

18.9%
0.7%

Physical Health

Needs support

2.1%

0.6%

Social‐Emotional
Development

Emerging

Self‐Regulation Skills

On Track
38

National
Outcome
Measure of
Healthy
and Ready
to Learn
using 2016
and 201718 data

The percent of children ages 3 to 5 who are “On Track”
in 4, 3, 2, or 0-1 Healthy and Ready to Learn domains

42%

51%

34%
29%

15%

11%

9%

9%

2016

2017‐18

0‐1 Domain

2 Domains

3 Domains

4 Domains
39
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Family Food
Security
&
Healthy and
Ready to
Learn

37%
58%

34%

26%
14%
10%
15%

7%

Family is not food secure

0‐1 Domain

2 Domains

Family is food secure

3 Domains

4 Domains
40

US Testing: First Pilot Test of GSED
• Online population‐level testing (n = 1200 in Nebraska)
• Birth‐to‐5 yr old scale
• Combines GSED and Healthy/Ready to Learn into 1 scale

• Representative samples in Lincoln and Omaha
• Recruited through pediatricians and childcare centers
Funders include Pritzker Foundation, Buffett Early Childhood Fund, Valhalla Foundation, Imaginable Futures, and
Overdeck Foundation

Nebraska Child Development Study seeking parents and caregivers for brief survey
Enroll in the Nebraska Child Development Study and answer a brief questionnaire about your
child’s development, for children birth through age five.
By enrolling, you will help expand our understanding of healthy child development for all
children.
All parents and primary caregivers of children birth through age five are invited to enroll.
Participants will receive a $20 gift
card for completing the survey.
Enroll online at www.ecdmeasure.org OR
scan the QR:
For more information, please contact Dr. Abbie Raikes at abbie.raikes@unmc.edu.
IRB No Review Required
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Conclusions
• Early development is highly sensitive to risks like poverty, exposure to
violence
• Creating measures that index disparities – within and across
populations – helps advocate for young children
• Nebraska will be the first testing site for a new measure to index child
development birth through age 5

Rasch Model

Probabilityofofpassing
passinga amilestone
milestonegiven
givenD‐score
age
Probability
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