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Table of Contents Summary: Nationally representative data from 159,959 children in 51 low-
and middle-income countries document the role of national-level indicators in individual
children’s mental and socioemotional development.

What’s Known on This Subject:

Family sociodemographic variables are thought to predict child development, but less is
understood about how indicators of national development affect child development in low- and
middle-income counties. Such knowledge holds clinical and policy applications for United
Nations’ Sustainable Development Goals.

What This Study Adds:

National development indicators (health, education, income) relate linearly to children’s literacy-
numeracy, socioemotional development, and approaches to learning in nationally representative
samples in 159,959 children from 51 low- and middle-income countries, even controlling for
numerous sociodemographic and demographic confounders.
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Child Development in Low- and Middle-Income Countries

Abstract

Background: The United Nations created the Multiple Indicator Cluster Survey (MICS) to
monitor progress toward achieving goals of the World Declaration on the Survival, Protection,
and Development of Children and its Plan of Action. The MICS is nationally representative and
internationally comparable.

Methods: This study uses MICS data from 51 low- and middle-income countries (LMICs) on
159,959 children between 36 and 59 months of age. To index national development, the 2013 UN
Human Development Index (HDI) provides data on country-level life expectancy, education, and
income. To index child development, the Early Child Development Index (ECDI) assesses
literacy and numeracy, socioemotional development, physical health, and approaches to learning.
Results: Children’s literacy-numeracy, socioemotional development, and approaches to learning
all increase linearly as national development on the HDI (especially education) increases.
Overall, the HDI showed a positive association (» = .40) with the ECDI: The HDI explained 16%
of variance in children’s ECDI scores and was the most influential predictor of ECDI scores
examined. HDI-ECDI relations are robust even controlling for multiple demographic aspects of
children (age, gender), mothers (age, education), and households (size variables) as covariates.
No family demographic variable was a stronger predictor of child development than national
development.

Conclusions: To promote child development, LMICs need to develop and implement policies
that ensure national health and wealth but particularly the educational achievements of children’s
caregivers. These findings are faithful to the World Summit for Children and inform the United
Nations’ Sustainable Development Goals that drive international development agenda through
2030.

Introduction

The United Nations created the Multiple Indicator Cluster Survey (MICS) in 1990 at the World
Summit for Children to monitor the progress of nations toward achieving goals of the World
Declaration on the Survival, Protection, and Development of Children and its Plan of Action. The
MICS is a nationally representative and internationally comparable household survey. Rounds 4
and 5 of the MICS, carried out between 2009 and 2017, included 10 questions that construct an
Early Child Development Index (ECDI). The ECDI asks about four domains of child
development: literacy and numeracy, socioemotional development, physical health, and
approaches to learning. The Human Development Index (HDI) is a composite indicator of a

country’s status based on national indicators of health (captured as life expectancy), education
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(captured as literacy rate), and income (captured as gross domestic product). Thirty years on, the
present study addresses how country-level indicators of human development (HDI) relate to child
development (ECDI) in 159,959 children between 36 and 59 months of age from 51 low- and

middle-income countries (LMICs).

Higher socioeconomic status is related to better child adjustment.'” For example, higher parental
education,’ greater income,” and even subjective factors such as perceptions of relative
socioeconomic standing” all are related to children’s academic achievement and behavioral
adjustment. Socioeconomic factors related to children’s adjustment within a given country can
also be conceptualized in an international comparative framework. For example, a national-level
construct that parallels parental education might be societal literacy rate or rate of school
enrollment at different ages. Likewise, gross domestic product might be a national-level construct

parallel to household income. Countries differ widely in these national-level indicators.

To date, socioeconomic factors in an international framework have been considered in relation to
children’s adjustment primarily in terms of child survival and physical health. For example, rates
of infant and child morbidity and mortality are dramatically higher in poorer than in richer
nations.® A high level item of the international agendum with respect to child rights involves
eradicating poverty. The top goal in both the Millennium Development Goals and the Sustainable
Development Goals set forth by the United Nations is “Eradicating poverty in all its forms.”” The
major aim of the present study is to understand how country-level indicators of human
development, captured as life expectancy, education, and income, are related to children’s
development extending beyond survival and physical health to literacy-numeracy, socioemotional

development, and approaches to learning.

Method
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Participants

The data reported here come from the UNICEF Multiple Indicator Cluster Survey (MICS),
rounds 4 (MICS4) and 5 (MICSS5), carried out between 2009 and 2017. Participant selection and
data collection were conducted via standardized procedures established by UNICEF, codified in
MICS manuals,*” and conveyed to enumerators in each nation during regional workshops. Each
country selected a nationally representative probability sample by dividing itself into
proportionately-populated regions and randomly selecting participants within each region as
deailed in MICS manuals.*® In each nation, pairs of UNICEF-trained fieldworkers interviewed
household members at their homes using standardized MICS4 and MICS5 questionnaires and
recording answers on portable computer devices. Data were then double entered, with built-in
internal consistency checks to ensure accuracy, and subsequently archived centrally. A UNICEF
MICS team oversaw data collection and aggregation and was available to consult with national
governments at any time. Global MICS4 and MICSS evaluations confirmed the entire MICS

procedure was of high quality and captured accurate data.*’

Data were collected in 51 low- and middle-income countries (LMICs) on 159,959 children
between 36 and 59 months of age (M = 47.3 months, SD = 6.9). Table 1 names the countries and
gives their sample sizes and locations. The total sample was evenly divided with 50.7% of
children boys and 49.3% girls. Respondents to the MICS4 and MICSS identified the person who
served in the role of the child’s primary caregiver, called here “mother.” Mothers were almost
always the child’s biological mother but might include some adoptive mothers, stepmothers,
aunts, grandmothers, and foster mothers. Mothers averaged 32.0 years old (SD = 8.9). Mothers’
educational achievements varied: 27.9% reported receiving no formal education, 28.4% reported
receiving primary education, 32.4% reported receiving secondary education, and 11.2% reported

receiving higher education.
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LMICs'" were defined with reference to the World Bank'' system of classification of economies
based on gross national incomes per capita, quality of life (life expectancy, literacy rates), and
economic diversification (labor force, consumption). Although 70 LMICs conducted the MICS4
and MICS5, data from 51 LMICs were used here. Nineteen countries were excluded because they
did not include questions that contained data pertinent to these analyses. HDI scores for excluded
countries did not significantly differ from the 51 included countries. The 51 LMICs represent 17
countries from Africa, 12 countries from Asia, 9 countries from North America, 8 countries from

Europe, and 5 countries from South America.

Human Development Index

The 51 LMICs represent a range of human development conditions, as measured by the United
Nations” Human Development Index (HDI'?), a 0 (low) to 1 (high) composite indicator of a
country’s status on three dimensions. The composite includes indicators of health (captured by
the Life Expectancy subindex; LEI), education (captured by the Education subindex; EDI), and
income (captured by the Income subindex, INI). Table 1 gives each country’s HDI. HDI Scores <
.550 indicate low human development, .550-.699 indicates medium human

development, .700-.799 indicates high human development, and > .800 indicates very high
human development. Of the 51 LMICs, 14 fell in the low, 14 in the medium, 20 in the high, and 3

in the very high category on the 2013 Human Development Index. "
Childhood Development Index

Both MICS4 and 5 contained several different questionnaires.®® The Questionnaire for Children
under Five is composed of sets of standardized questions about all children under 5 years of age
in a household." Ten questions asked if target milestones of child development have been

observed. These 10 questions, collectively called the Early Childhood Development Index
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(ECDI'*), were developed by UNICEF specifically to assess development in children ages 36 to
59 months in four domains plus a total score.'* The four domains of child development include
literacy-numeracy development (to identify, know, and use numbers, letters, and words),
socioemotional development (to recognize and appropriately express thoughts and feelings and
interact well with others), physical health development (physically grow, avoid rampant sickness
or disease, and develop gross and fine motor abilities), and approaches to learning (to follow
directions to achieve goals and complete tasks independently). The overall child development
score is the combination of child literacy-numeracy, socioemotional, physical health, and
approaches to learning.'* These five measures of child development have been identified as
critical to evaluating child health and well-being and ensuring that the world achieves the United
Nations’ Millennium Development Goals, World Fit for Children Declaration and Plan of Action
goals, and Sustainable Development Goals.”'*'* Furthermore, UNICEF also designates a child as
being “on-track” when the child passes 2 of 3 items in literacy and numeracy development and in
socioemotional development and 1 of 2 items in physical health development and in approaches
to learning; children are “on track” in their overall development if they are on-track in at least 3

of the 4 developmental domains (for details see the SI).
Analytic Plan

Three analyses are reported below. First, correlations of the HDI and subindices with ECDI
scores and subindices are examined. Second, partial correlations that capture the unique
association between an HDI subindex and child development scores controlling for the effects of
other HDI subindices are examined. Third, regression models of the HDI score as a predictor of
ECDI scores after controlling for numerous child, mother, household, and country demographic

covariates are examined.



186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

Results

The Human Development Index (HDI) and its constituent indices were strongly and positively
associated with the Early Child Development Index (ECDI) and its constituent indices (Table 2).
All associations exceed a statistical cut-off indicating effects of practicable significance (» = .10),
and many associations fall in the medium effect-size ( = .30) range." Notably, overall HDI
showed a strong positive association (» = .40) with the ECDI: The HDI explained 16% of
variance in children’s ECDI scores and was the most influential predictor of ECDI scores
examined. In other words, countries that create more optimal conditions for human development
in terms of increasing life expectancy, access to education, and income have children who are
more optimally developed in terms of their literacy and numeracy, socioemotional development,
physical health, and approaches to learning. The linear association between HDI and ECDI is
graphed in Figure 1: Countries with higher HDI have children who score higher on the ECDI.
Figure 1 also shows that this trend holds in the different UN-designated groupings of countries on
the HDI. Countries that the UN categorizes in the “low human development” group are clustered
in the lower left of the graph (as circles), where both human development scores and child
development scores are low. Countries categorized by the UN as being in the “high human
development group” are in the upper right of the graph (as squares), where both human
development scores and child development scores are high. Furthermore, only approximately 5 in
10 (54.6%) children in countries from the “low human development” group met UN criteria for
being on-track in their development,'* whereas 7 in 10 (73.0%) children in countries with
“medium human development” did, more than 8 in 10 (84.5%) children in countries with “high
human development” did, and nearly 9 in 10 (89.8%) children in countries with “very high

human development” did.

Higher human development scores are related to higher child development scores. Moreover,
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each component of the HDI supports child development beyond what other HDI components
afford. Table 2 shows associations between the LEI (HDI Life Expectancy Index), EDI (HDI
Education Index), and INI (HDI Income Index) and child development indices after controlling
for associations between the other two HDI subindices and child development. So, for instance,
the partial correlation in the upper left (7,4« = .11) indicates the unique correlation between the
Life Expectancy Index and the Early Child Development Index after taking into account the
correlations between the EDI and INI with the ECDI. As can be seen, all three indices are
significantly and uniquely associated with both overall child development and the four subindices
of child development. Nations creating better conditions for their populations’ longer life
expectancy, more education, and more wealth are each uniquely associated with overall child
development in the population as well as the nation’s children’s development of literacy-

numeracy, socioemotional health, physical health, and approaches to learning.

Each component of the HDI uniquely supports children’s development, but a country’s
educational index score matters the most for overall child development, literacy and numeracy
development, and physical health development. The unique EDI associations with these three
child development scales are highest: Higher scores on the education index are associated with
greater overall child development, literacy and numeracy development, and physical health
development. For socioemotional development and approaches to learning, a nation’s life
expectancy index matters the most: Countries that create conditions for long life have children

with greater socioemotional development and who develop better approaches to learning.

These analyses focused on associations between country-level indices, viz. the HDI and its
constituents and the ECDI and its constituents. Additional analyses show that child and mother
sociodemographic, and household and country demographic, characteristics also correlate with

child development indices. Table SI 1 gives results where all sociodemographic and demographic
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characteristics are simultaneously used in regression models to predict child development scores.
Even after accounting for these several covariates, the HDI still emerges as the most powerful
predictor of the ECDI. These results are described in greater detail in the Supplemental
Information subsection titled Simultaneous Associations between All Demographic

Characteristics and Early Child Development Indices in a Linear Regression Framework.

In summary, the higher the national status of a country on the HDI (and especially the Education
Index) the greater are children’s literacy-numeracy development, socioemotional development,
physical health, and approaches to learning development. These relations were strong and linear
and held even taking into consideration multiple aspects of children, mothers, and households as
covariates. No family demographic variable was a stronger predictor of child development than

national human development index scores.

Discussion

This investigation examined human development at the county level and child development
scores in almost 160,000 families in 51 low- and middle-income countries (LMICs). We found
that country Human Development Index (HDI) scores are strongly and consistently associated
with many Early Child Development Indexes (ECDI). In both the correlation analyses and the
regression analyses (in the SI), HDI scores were the strongest and most robust predictors of
overall ECDI scores. Nations with higher human development scores had higher levels of child
development (Figure 1). All three subindices that compose a country’s HDI score (life
expectancy, education, and wealth) uniquely contributed to all four domains of early child
development; however, of the three subindices of the HDI, education emerged as the strongest

unique predictor of overall early child development scores, child literacy and numeracy scores,
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and child physical health scores. Additionally, life expectancy was the strongest predictor of child

socioemotional development and approaches to learning scores.

Similar analyses using MICS4 data from 97,731 children from 35 LMICs found that mean child
development scale scores were higher in high-HDI countries compared to low-HDI countries. '
The present analyses examine almost 160,000 children from 51 LMICs with MICS4 and MICS5
data and so replicate and build on findings from prior research by demonstrating that HDI scores
uniquely predict child development and do so even after controlling for numerous other child and
mother sociodemographic and household demographic covariates (see the SI). Previous work '
investigated associations between overall HDI score and overall child development. The present
analyses extend that work by reporting associations of specific HDI indices (i.e., life expectancy,
education, and income) with specific categories of ECDI (i.e., literacy and numeracy,

socioemotional development, physical health, and approaches to learning).

Countries with higher HDI scores tend to invest more in sanitation, welfare, housing, educational,
and nutritional systems that promote healthy child development. Such nations are also likely to
have more highly developed policy infrastructures that promote sensitive caregiving through
parent access to educational materials, greater dissemination of parent knowledge about adaptive
parenting practices, and promotion of parent time and effort investment in their children.
Subsequent work can further explore how high HDI scores may manifest their effects in child
development through parent caregiving. For now, these findings indicate that no demographic
variable appears to be a better or stronger predictor of early child development than national

development index scores.

As powerful as HDI scores (and child and maternal factors; see the SI) are in predicting child

development scores, heterogeneity within countries and factors not captured with precision by the
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HDI may also play roles in child development. In essence, important factors that promote child
development worldwide remain unstudied. Specifically, the factors identified in Table S1 account
for an impressive, nearly large effect size but still explain only one-quarter of the variance in
child development scores. Over three-quarters of the variance in overall child development scores
was not explained. It is likely that direct proximal caregiving explains more variance in child

development scores across the majority world.'*"
Strengths and Limitations

The MICS provides the fields of parenting and developmental science as well as policy and
intervention with unique and bountiful data. However, its limitations need to be acknowledged
vis-a-vis its strengths. A distinct advantage of MICS data is that an impressive number of
inhabitants in a substantial number of under-researched LMICs are represented. Therefore, MICS
data shine much-needed light on early child development in areas of the world underrepresented
in current theory, research, and policy."***' Yet, MICS sample sizes vary considerably across
countries, not all countries provide all data (even with 51 LMICs represented the data set falls far
short of worldwide representation), and comparable data from high-income countries are missing.
Due to the large sample size, appropriately conservative effect size approaches were adopted here
to interpret the statistical results. An additional strength of the MICS is its nationally
representative sampling and data collection by well-trained national civil workers, demographers,
and enumerators.*' The unit of analysis used across MICS surveys is country,*® and the sheer
number of countries in this rich data set precludes reference to individual national and cultural
literatures. For this reason, we appealed to the HDI as a cross-national organizing and
comparative construct. Consequently, these analyses focus on between-, not within-, country
patterns, which of course can be expected to vary considerably both within and across

samples.*>*
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Mothers reported on MICS measures used in these analyses, so perspectives from other family
members, including fathers are not included. Given that mothers, fathers, and other caregivers as
well as children each may have different perspectives on child development that likely generates

disparate reports on children,*°

mono-reporter bias is a limitation of the current approach and
analyses. MICS indicators are also cross-sectional (precluding causal interpretations) and subject

to historical time as well as seasonality effects. These limitations on MICS data moderate their

explanatory potential."”
Conclusions

Despite these limitations, MICS data provide an unprecedented opportunity to examine how the
development of a country in terms of health, education, and wealth shapes multiple different

aspects of child development on a global scale. Following UNICEF’s aspirations, policy makers
may use MICS data to create a better world for children by reducing vulnerabilities and building

on strengths in national income, life expectancy, and especially education.'>*
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403 Table 1 Low- and middle income countries with number of children/households (N),
404 geographical location (Continent), and 2013 Human Development Index (HDI 2013).

Country N Continent HDI 2013
Algeria 5531  Africa 0.745
Argentina 3047  South America 0.820
Bangladesh 8767 Asia 0.575
Barbados 192 North America 0.796
Belarus 1406  Europe 0.804
Belize 783 North America 0.705
Bhutan 2403 Asia 0.589
Bosnia and Herzegovina 1026  Europe 0.747
Cameroon 2776  Africa 0.535
Central African Republic 3705  Africa 0.344
Chad 7011  Africa 0.397
Democratic Republic of Congo 4021  Africa 0.426
Costa Rica 912 North America 0.776
Cuba 2230  North America 0.765
Dominican Republic 7703  North America 0.713
El Salvador 2964  North America 0.671
Ghana 3024  Africa 0.577
Guinea Bissau 2919  Africa 0.440
Guyana 1309  South America 0.645
Iraq 13960 Asia 0.666
Jamaica 659  North America 0.726
Kazakhstan 4200 Asia 0.788
Kosovo 660 Europe 0.786
Kyrgyzstan 1778  Asia 0.658
Laos 4472 Asia 0.579
North Macedonia 553 Europe 0.743
Malawi 7664  Africa 0.461
Mali 6433  Africa 0.408
Mauritania 3690  Africa 0.508
Mexico 3340 North America 0.756
Moldova 720 Europe 0.693
Mongolia 3672  Asia 0.729
Montenegro 639 Europe 0.803
Nepal 2241  Asia 0.554
Nigeria 10151 Africa 0.519
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Paraguay

St. Lucia

Sao Tome and Principe
Serbia

Sierra Leone
State of Palestine
Suriname
Swaziland
Thailand

Togo

Tunisia
Turkmenistan
Ukraine
Uruguay
Vietnam

Zimbabwe

1821
119

833

2578
3599
3217
1271
2129
4214
1799
1163
1492
1897
747

2628
3891

South America
North America
Africa

Europe

Africa

Asia

South America
Africa

Asia

Africa

Africa

Asia

Europe

South America
Asia

Africa

0.695
0.733
0.560
0.771
0.419
0.679
0.715
0.572
0.728
0.472
0.723
0.692
0.745
0.797
0.675
0.516

17

Note. HDI 2013 values are based on the 2013 HDI values downloaded from this United Nations

Development Programme Website: http://hdr.undp.org/en/content/latest-human-development-
index-ranking in November, 2018. Reported HDI values change slightly over time as the UN
adjusts the HDI formula and revises old figures. In consequence, HDI 2013 values in Table 1
may differ slightly from those reported in the original report of HDI 2013 values ('°).
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Table 2 Zero-Order and Partial Correlations Between the Human Development Index and its
Constituents and the Early Child Development Index and its Constituents

ECDI ECDI-LN ECDI-SE ECDI-PH ECDI-AL
HDI 40 .24 .18 23 .33
LEI 37/.11 .21/.03 .17/.06 .20/.02 .33/.14
EDI .39/.15 .23/.09 .16/.05 .24/.13 .31/.09
INI .33/.05 .21/.05 .14/.02 .18/.02 .26/.02

Note. All correlations significant at p < .01. HDI = Human Development Index, LEI = Life Expectancy Index, EDI = Education
Index, INI = Income Index. ECDI = Early Child Development Index, ECDI-LN = Early Child Development Index-Literacy and
Numeracy, ECDI-SE = Early Child Development Index-Socioemotional, ECDI-PH = Early Child Development Index-Physical
Health, ECDI-AL = Early Child Development Index-Approaches to Learning. Zero-order correlations to the left of the slash line;
partial correlations to the right of the slash line. Partial correlations between LEI, EDI, and INI and ECDI-LN, ECDI-SE, ECDI-
PH, and ECDI-AL control for associations of the other two indices. (Mplus was used to compute zero-order correlations, and
SAS was used to compute partial correlations.)

18
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Supplementary Information

ECDI “On-Track”

Ten questions in the MICS 4 and MICS 5 Questionnaire for Children under Five ask if target
milestones of child development have been observed. These 10 questions, collectively called the
Early Childhood Development Index (ECDI), were developed by UNICEF specifically to assess
development in children ages 36 to 59 months in four developmental domains, including literacy-
numeracy, socioemotional development, physical health, and approaches to learning. Based on
the 10 questions, UNICEF ECDI scoring guidelines were developed and on that basis the Early
Child Development Index-Literacy and Numeracy (ECDI-LN; 3 items), Early Child
Development Index-Socioemotional Health (ECDI-SE; 3 items), Early Child Development
Index-Physical Health (ECDI-PH; 2 items), and Early Child Development Index-Approaches to
Learning (ECDI-AL; 2 items) subindices were calculated. Furthermore, according to UN criteria,
children on track in their literacy and numeracy development must demonstrate at least 2 of the 3
behaviors; children “on track™ in their socioemotional development must demonstrate at least 2 of
the 3 behaviors; children “on track™ in their physical health development must demonstrate at
least 1 of the 2 behaviors; children “on track” in their approaches to learning development must
demonstrate at least 1 of the 2 behaviors; and children “on track™ in their overall development
must demonstrate “on-track” development in at least three of the four ECDI-LN, ECDI-SE,
ECDI-PH, and ECDI-AL developmental domains.

Simultaneous Associations between All Demographic Characteristics and Early Child
Development Indices in a Linear Regression Framework

Child and mother sociodemographic and household and country demographic characteristics
correlate with child development indices. Table SI 1 shows regression models where all
sociodemographic and demographic characteristics are simultaneously used to predict child
development scores. The total variance explained (R?) in ECDI scores was calculated by the
combination of all sociodemographic and demographic characteristics and is reported in the top
row of Table SI 1. So, for instance, the model that used all demographic characteristics to predict
total ECDI scores predicted 23.7% of the variance in ECDI scores. The change in R’ (AR?) in
each model when a specific predictor was excluded was also calculated. So, for instance, the left-
hand corner of Table SI 1 shows that, by removing the Human Development Index from the
model predicting overall Early Child Development Index scores, the model explains 4.9% less
variance in ECDI scores. Therefore, HDI scores uniquely explain 4.9% of variance in ECDI
scores, even after controlling for the effects of all other sociodemographic and demographic
variables. The AR’s do not completely add up to the total R’ reported in the top row because the
predictors are correlated with one another (e.g., number of people in household is correlated with
number of children in household, and both are correlated with child development indices). The
AR’ controls for such correlations, and therefore all AR’s, when added, can differ from the total
R°. Results for each early child development index are described below.

Taken together, sociodemographic and demographic characteristics predicted 23.7% of the
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variance in overall Early Child Development Index scores. This amount of variance explained by
sociodemographic and demographic characteristics alone falls between medium (R’ = .13) and
large (R’ = .26) effect size.' Only three demographic predictors exceed the R’ = .02 threshold that
indicates even a small effect on Early Child Development Index scores. These three predictors
are: the Human Development Index (AR’ = .05), mother education (AR’ = .03), and child age
(AR’ = .03). Specifically, countries with higher HDI scores, mothers with higher levels of
education, and older children had higher Early Child Development Index scores, even after
controlling for all other demographic variables.

Sociodemographic and demographic characteristics predicted 15.5% of the variance in overall
child literacy and numeracy development index scores (ECDI-LN), which is a medium effect.
Only two sociodemographic predictors exceed the R? = .02 threshold that indicates even a small
effect on early child development index scores. These two predictors are child age (AR’ = .04)
and mother education (AR’ = .04). Specifically, older children and countries with mothers with
higher levels of education had higher overall child literacy and numeracy development scores,
even after controlling for demographic variables.

Sociodemographic and demographic characteristics predicted only 4.0% of the variance in overall
child socioemotional development index scores (ECDI-SE), which is considered a small effect.'
No demographic predictors exceeded the R’ = .02 threshold for even a small effect (the HDI
index came the closest at AR’ = .02).

Sociodemographic and demographic characteristics predicted 6.6% of the variance in overall
child physical health development index scores (ECDI-PH), which is considered a small effect.’
The Human Development Index score (AR’ = .02) is the one demographic predictor to exceed the
R’ = .02 threshold for a small effect. In nations where Human Development Index scores are
higher, child physical health development scores are also higher.

Sociodemographic and demographic characteristics predicted 12.6% of the variance in child
approaches to learning index scores (ECDI-AL), which falls between the small (R* = .02) and
medium (R’ = .13) effect size categories.' The Human Development Index score (AR’ = .05) is
once again the sole predictor to exceed the R’ = .02 threshold. Higher Human Development Index
scores predict higher child approaches to learning development scores.

Child and Mother Sociodemographic and Household Demographic Associations with Child De-
velopment

In addition to country (HDI) demographic predictors of child development, the predictive power
of two child (gender and age) and two mother (age and education) sociodemographic and four
household (number of people in the household, number of children under age 18 in the
household, number of children under age 5 in the household, and household crowding)
demographic predictors were examined. With respect to child predictors, child age was the
stronger and more robust predictor of child development. Of course, this association is perhaps an
intuitive finding: As children grow older, they more readily identify letters and numbers and
generally display more sophisticated levels of socioemotional, physical, and cognitive/learning
development.” Nevertheless, the result is useful and supports the validity of MICS data to
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document that child aging, even in so short a time period as 2 years, conveys clear developmental
power across a variety of heretofore understudied LMICs (low- and middle-income countries). In
contrast to the robust effects of child age, associations of child gender with child development
were weak and negligible. In the 51 LMICs examined here, child development in girls and boys
in this age range does not differ much. These results replicate the general pattern of “gender
similarities” findings from more than 45 meta-analyses that have repeatedly demonstrated that
effects of gender on most child developmental domains, including literacy-numeracy,
socioemotional, physical development, and approaches to learning, are very small.’ These results
also replicate and comport with those reported for child development and parental caregiving and
discipline in 41 LMICs based on MICS3 data.* However, these results expand on past largely
high-income country (HICs) sample findings and past MICS child development and parenting
findings by demonstrating that boys and girls appear to differ very little on more
contemporaneous child development scores in LMICs as well.

With respect to mother sociodemographic characteristics, mother age was only weakly associated
with child development scores. This finding is somewhat surprising given that numerous meta-
analyses, systematic reviews, and nationally representative studies in HIC demonstrate that,
generally, mothers who delay birth in those nations have children who demonstrate greater
cognitive, socioemotional, and physical development and fewer school or behavioral problems.**
At least two explanations might elucidate the relatively small role that maternal age plays in child
development in the current sample. First, and perhaps counter to expectations, mothers in this
sample are not particularly young. The average mother age was 32 years, and only 7.7% of the
sample had their children at age 18 or younger, when children suffer the greatest maladaptive
developmental effects from early pregnancy and poorer parenting.” The later childbearing age in
our sample reflects global trends; teenage birth rates have fallen in virtually every world region
since 2000-2005 and are especially pronounced in LMICs.’ This decline in teenage birth rates
may itself reflect increases in global education, sex education, and widespread availability of
affordable birth control. A second possible explanation for weak mother age effects may relate to
the second parenting demographic characteristic measured here: maternal education. Specifically,
data from HIC indicate that “...the primary pathway by which delaying first births benefits
children is by enabling mothers to complete more years of schooling.”*®** In other words, it
may be that in HIC older mothers accrue more years of education, which leads to better child
developmental outcomes. However, in the LMICs examined here, older mothers have not accrued
the higher levels of education needed to promote child development, perhaps because educational
opportunities are rarer to achieve. In the current sample, 56.3% of mothers reported either no
formal education or only primary education. Therefore, in this sample mother education, as
opposed to mother age, may be especially important in child development because it is not a
given that older maternal age leads to higher levels of education. Indeed, mother education is a
powerful and robust correlate of child development in this sample of more than 150,000
households in 51 LMICs. This finding aligns with systematic reviews from HIC that identify
parent socioeconomic status, often most parsimoniously indexed by parent education,'® as one of
the most powerful predictors of physical, cognitive, and socioemotional development in
children."""* Parents with higher levels of education are more likely to identify and have the
means to utilize the nutritional, healthcare, housing, and cognitively stimulating resources
necessary to promote child development.'*'* Parents with higher levels of education are also more
likely to learn about effective, sensitive caregiving techniques and discipline behaviors that
promote healthy child development.'>'*!” In sum, greater maternal education appears to be a
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powerful tool for promoting multiple domains of child development, perhaps especially in
LMICs where such educational opportunities are more limited.

The four household demographic covariates (number of people in the household, number of
children under age 18 in the household, number of children under age 5 in the household, and
household crowding) had varying associations with child development. At the zero-order
correlational level, all four household variables had small negative correlations with most
measures of child development. Taken together, those findings indicate that households with
more people of all ages in them and less space have children with lower developmental scores.
However, the regression analyses revealed that none of these household characteristics predicts
more than .03% of variance in child development scores after other demographic covariates are
controlled.
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605

606 Table SI 1 Multiple Linear Regression Analyses Comparing the Simultaneous Associations of Child and Mother Sociodemographic and Household
607 and Country Demographic Characteristics with Early Child Development Indices

ECDI (R’ = .24) ECDI-LN (R’ = .16) ECDI-SE (R’ = .04) ECDI-PH (R? = .07) ECDI-AL (R’ = .13)

B (SE) p AR*  B(SE) p AR? P (SE) p AR* B (SE) p AR’ PB(SE) p AR’
HDI .27 (.00) <.01 .049 .08 (.00) <.01 .005 .15 (.00) <01 .015 .18(.00) <01 .023 .27 (.00) <01 .051
Child Gender -05(.00) <01 .003 -.03(.00) <01 .001 -.07(.02) <.01 .004 .00 (.00) .51 .000 -.02(.00) <.01 .000
(0 = Female, 1 = Male)
Child Age (Months) .17 (.00) <01 .027 .21(.00) <.01 .042 .03 (.00) <.01 .000 .03(.00) <.01 .001 .09 (.00) <01 .008
Mother Age (Years) .03 (.00) <.01 .001 .03(.00) <01 .001 .02 (.00) <01 .000 .01 (.00) .07 .001 .01 (.00) <.01 .000
Mother Education .22 (.00) <.01 .031 .25(.00) <.01 .042 .04 (.00) <.01 .001 .09 (.00) <.01 .005 .10(.03) <.01 .006
(0-3 Range)
Number of People in .03 (.01) <.01 .000 .06 (.01) <.01 .001 -.01(.01) .10 .000 -.03(.01) <.01 .001 .03(.01) <01 .000
Household
Number of Children in -01(.01) .02 .000 -.06 (.01) <.01 .001 .01(.01) .03 .000 .04 (.01) <.01 .001 .01(.01) .16 .000
Household < 18 Years Old
Number of Children in -05(.00) <.01 .002 -.04(.00) <01 .001 -.02(.00) <.01 .000 .00 (.00) 21 .000 -.04(.01) <.01 .001
Household < 5 Years Old
Household Crowding -05(.00) <.01 .003 -.03(.00) <01 .001 -.03(.00) <01 .000 -.05(.00) <01 .003 -.03(.00)0 <01 .001
(Number of People Per
Bedroom)

608  Note. HDI = Human Development Index, ECDI = Early Child Development Index, ECDI-LN = Early Child Development Index-Literacy and

609 Numeracy, ECDI-SE = Early Child Development Index-Socioemotional, ECDI-PH = Early Child Development Index-Physical Health, ECDI-AL =
610 Early Child Development Index-Approaches to Learning. AR’ = Percent of variance uniquely added to model by variable standardized parameter
611 estimates are reported here. Bold values significant at p < .05.
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