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Foreword

The relative lack of attention to early childhood development in many 
developing countries remains a puzzle—and an opportunity. There is 
increasing evidence that investments in the nutritional, cognitive, and socio-
emotional development of young children have high payoffs. Researchers 
and development practitioners are building on this evidence to raise the 
topic’s profi le and bring it to the attention of decision makers.

This volume is an important contribution to these efforts. It thoroughly 
and carefully reviews the most recent empirical literature linking early 
childhood development outcomes, poverty, and shocks. In doing so, it brings 
an added perspective to the debate and makes the case that investments in 
the fi rst years of life have the potential to be a critical component of poverty 
reduction strategies. The volume also goes beyond simply documenting the 
consequences of insuffi cient or inadequate focus on early childhood and 
identifi es the range of policy options available to policy makers.

The Human Development Perspectives series seeks to present thorough 
research fi ndings on issues of critical strategic importance for developing 
countries. At its core is the perspective that investments in human capital 
are an essential aspect of efforts to promote global development and 
eradicate poverty. This volume makes it convincingly clear that investing in 
and protecting the human capital of young children is No Small Matter.

Ariel Fiszbein
Chief Economist for Human Development
Chair, Editorial Board, Human Development Perspectives series
World Bank
Washington, D.C.
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Introduction
Harold Alderman

There is growing recognition of the importance of early child development 
(ECD) in establishing the foundation for lifelong learning. Most people 
involved in basic education, for example, are likely to be aware of the argu-
ments that the Nobel laureate James Heckman and his colleagues have 
made that champion ECD as the most cost-effective form of human capital 
investment compared with primary education or any subsequent school-
ing.1 The evidence for assessing the cost-effectiveness of such programs, 
however, is dominated by a few longitudinal studies of interventions with 
young children in relatively prosperous countries. Only comparatively 
recently has similar evidence been assembled from developing countries. 
Still, a fair share of this knowledge generation for ECD fi ts in the category 
of “watch this space.”

Early childhood development is taken in this volume as the period from 
when a child is conceived to when that child is six years of age (0–6). Three 
types of outcomes in early childhood are critical for future development in 
life: (1) physical growth and well-being, (2) cognitive development, and (3) 
socioemotional development. ECD policies and programs can directly affect 
these outcomes and therefore benefi t both individuals and societies.2

To be sure, numerous thorough and current reviews examine the evi-
dence of the impact of ECD programs on cognitive development from low- 
and middle-income settings. For example, a series of papers in the Lancet in 
2007 (Engle and others 2007; Grantham-McGregor and others 2007; 
Walker and others 2007) assessed the lost development potential due to 
missed opportunities for early child health and child stimulation and identi-
fi ed promising programs that might be scaled up. Nores and Barnett (2010) 
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added to the evidence base by undertaking a meta-analysis using 38 com-
parisons from 30 interventions performed in countries other than the 
United States and confi rmed that strong evidence can be found on the cog-
nitive and behavioral benefi ts from these interventions. Addressing a differ-
ent audience, Naudeau and others (2010) summarize much of this evidence 
in a pragmatic guide for policy makers and practitioners.

However, another perspective on the interdisciplinary nature of ECD 
programs, although implicit in many approaches to ECD, is less prominent 
in discussions. This approach looks at the contribution of ECD programs to 
poverty reduction. Thus, the present volume focuses on ECD programs 
from the dual perspective of equity and effi ciency with essays on cognitive 
development in low-income settings. This set of essays collectively covers 
the challenges that poverty and economic shocks pose to a child’s develop-
ment and the possible interventions that can be used to mitigate these chal-
lenges at scale.

That economic endowments contribute to child development is com-
monly noted in the literature. Less discussion, however, surrounds the 
degree to which economic shocks serve as an obstacle to a child’s reaching 
his or her potential. Studies using methodologies ranging from laboratory 
research on animals to analysis of twentieth-century famines and epidem-
ics confi rm that maternal health can have a strong impact on the life of a 
child whose gestation corresponds to the period of an economic shock. 
Similarly, it is well established that a drought or similar shocks experienced 
in a child’s fi rst two years of life will still be manifested in that child’s nutri-
tional status when he or she is an adult. A few of these studies further 
confi rm that the nutritional shocks are accompanied by economic conse-
quences as well, but the pathways in terms of cognitive and socioemotional 
development that contribute to these consequences are often inferred 
rather than elucidated. By explicating these pathways from economic 
shocks and poverty to child development, these essays aim to contribute to 
the evidence base for programs that mitigate their consequences.

As such, this volume balances the intrinsic value of promoting children 
with the instrumental value of such investment in terms of economic 
outcomes: That is, the theme of this book bridges the rights approach to 
ECD, which argues that investing in children is the right thing to do, and 
an approach that argues it is also the smart thing to do.

That such a set of essays is needed may puzzle many readers. The criti-
cal period of brain development is well documented in the biological lit-
erature (Shonkoff and Phillips 2000). Similarly, the economic returns are 
documented in various papers, including the aforementioned papers by 
Heckman and various coauthors. The point is also made for developing 
country settings in two cross-sectorial reviews that had the evidence on a 
wide range of interventions presented by specialists in their respective 
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fi elds and then asked a panel of leading economists to rank these eco-
nomic returns (Lomborg 2004, 2009). The 2004 panel of eight economists 
included three Nobel laureates; another panel member received the prize 
subsequently. The panel assembled in 2008 included fi ve laureates among 
its eight members. Both panels ranked programs to address malnutrition 
among those people with the highest rates of economic returns. A substan-
tial share of the estimated returns to nutrition programs in these studies 
was attributed to cognitive development and can be considered a fair indi-
cation of the returns to similar programs in ECD (which were not included 
in these comparisons). Similarly, Engle and others (2007) illustrate the sub-
stantial magnitude of economic returns to ECD investments.

It is hard, however, to identify investment priorities—either between 
sectors or with the education fi eld—shifting on the basis of such studies of 
rates of return for early child investments: That is, few budgets are reallo-
cated after a fi nance minister has had a conversion on the road to Davos. 
Thus, the papers in this volume seek to make two aspects of the returns to 
ECD programs and the public rationale for such investments more appar-
ent. The fi rst theme addresses equity directly. Societies, at least in their 
public rhetoric, generally agree that an equity weight for income gains that 
accrue to the poor such that a dollar transferred to a poor household or 
earned by a poor household has a higher value in assessing national priori-
ties than a similar dollar amount for the average household. To an even 
greater degree, societies value equity of opportunity. Thus, to the degree 
that ECD investments assist low-income households to participate in over-
all economic growth, an additional justifi cation exists for the core argu-
ment that ECD is a priority component of an economc growth strategy. The 
essays in this volume present robust evidence that the failure of low-income 
children to develop to their full cognitive and emotional capacity is a major 
obstacle to their economic well-being, as well as to their contributions to 
future economic growth. This is illustrated both by the risk factors that are 
associated with limited household wealth and by the evidence on the het-
erogeneity of the overall impacts of ECD investments.

The second theme is a form of a “second best” argument. For various 
reasons, virtually all governments invest a large share of their public spend-
ing on education. Whatever reasons they may have to motivate such public 
investments in what is largely a private good—and elucidating the market 
failures and externalities that may underlie such decisions is an intriguing, 
albeit tangential, topic—any investment that increases the effi ciency of 
these expenditures improves the allocation of public resources. As discussed 
in the essays in this volume, ECD programs achieve such an improvement 
in the rates of return to subsequent schooling investments.

The opening chapter in this volume, “Cognitive Development among 
Young Children in Low-Income Countries” by Sophie Naudeau, Sebastian 
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Martinez, Patrick Premand, and Deon Filmer, presents the key evidence 
that low levels of cognitive development in early childhood strongly cor-
relate with low socioeconomic status (as measured by wealth and parental 
education) as well as malnutrition. Moreover, these developmental delays 
in early childhood begin early in life and accumulate quickly over time for 
the poorest children in a range of low-income settings. This chapter includes 
some of the most recent data available on how such delays accumulate 
among poor children across countries as diverse as Cambodia, Ecuador, 
Nicaragua, Madagascar, and Mozambique.

These early developmental shortfalls contribute substantially to the 
intergenerational transmission of poverty through reduced employability, 
productivity, and overall well-being later in life. Thus, Naudeau and col-
leagues conclude that in the absence of ECD interventions, poor children 
are likely to “play catch-up” for the rest of their lives. Conversely, policies 
and interventions—including center-based ECD programs, home-based 
programs designed to promote behavior changes among parents or caregiv-
ers, and conditional cash transfers for families with young children—are 
likely to improve children’s cognitive and overall development outcomes.

The following chapter, “The Infl uence of Economic Crisis on Early 
Childhood Development: A Review of Pathways and Measured Impact” by 
Jed Friedman and Jennifer Sturdy, investigates how aggregate shocks—a 
main contributor to transitory poverty—have long-term consequences for 
children. Economic crises—stemming from fi nancial downturns, macro-
economic contractions, or adverse weather events—are an unfortunately 
recurrent component in the economic development landscape. Although 
the costs from such crises are widespread, society’s youngest members may 
be particularly vulnerable. This chapter reviews the evidence from a variety 
of literatures including economics, nutrition, and psychology. Recent stud-
ies that have identifi ed how crises and other covariate shocks affect the 
likelihood of infant survival are reviewed in this chapter, which concludes 
with a discussion of available policy responses, including ex ante safety 
nets that are likely to mitigate the detrimental impacts of crises on ECD.

Beyond mortality, Friedman and Sturdy fi nd few direct results that link 
crises directly with ECD. However, numerous studies suggest that economic 
crises have potentially severe negative impacts on both nutritional and 
environmental pathways for ECD as well as subsequent life opportunities. 
Evidence is also at hand that a crisis directly affects infant mortality, at least 
in low-income countries. Evidence for middle-income countries is more 
mixed with regard to mortality, and other evidence suggests that mortality 
effects are greater for more vulnerable populations. The chapter concludes 
with a discussion of available policy responses. Even though public spend-
ing that is relevant for protecting children is often threatened during crisis 
periods, some countries have successfully navigated this challenge, often 
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with coordinated donor support. Friedman and Sturdy also fi nd data that 
suggest that policy interventions directed at the demand side can be useful 
in mitigating the effects of an economic crisis, especially if they are already 
in place at the outset of the crisis or can be rapidly established.

Chapter 3, “Confl icts, Epidemics, and Orphanhood: The Impact of 
Extreme Events on the Health and Educational Achievements of Children” 
by Damien de Walque, deals with a different, yet pervasive, set of shocks 
that can color a child’s entire life’s trajectory. Confl icts and epidemics, in 
particular the HIV/AIDS epidemic, have plagued many developing countries 
in the last few decades. This chapter reviews the evidence on the impact of 
such extreme events on the well-being of young children, focusing on 
health and education outcomes. Using data from Burundi and Rwanda, de 
Walque reports on an emerging body of literature documenting the nega-
tive health and educational shocks endured by children in the aftermath of 
violent confl icts. Other papers reviewed in this chapter address the impact 
of parental death on schooling, a growing problem in Sub-Saharan Africa. 
Although such stress may be relatively more common in low-income coun-
tries, an evolving body of research on toxic stress on cognitive development 
also comes from the United States. De Walque’s chapter links the two 
streams of literature. Although a fi rst best strategy would be to avoid such 
stress, that conclusion is obvious. Thus, the chapter also explores measures 
to offset the challenge of toxic stress.

Longitudinal data indicate that the consequences of this stress are likely 
to persist even into adulthood with an adverse effect on future adult wages 
and productivity. Thus, De Walque concludes that after a confl ict or a disas-
ter it is important to protect and restore as quickly as possible children’s 
relationship with their caregivers. For children who have lost their parents, 
it is crucial to provide nurturing caregivers; in most settings, orphans fare 
better if placed with close family members. Children’s traumas are also mit-
igated when routines and opportunities to learn and play are maintained 
and supported and school activities are restored.

Although these three chapters describe the range of risks that children 
from low-income families face, the goal of the endeavor is to use this 
understanding to design programs and policies that will either prevent 
these impediments from determining a child’s destiny or, failing that, to 
offset the initial obstacles. Susan Walker reviews a wide range of interven-
tions aimed at children younger than three years of age in chapter 4, “Pro-
moting Equity through Early Child Development Interventions for Children 
from Birth through Three Years of age.” Given the evidence for the economic 
gradient and its timing presented in chapter 1, a clear need exists for pro-
grams to prevent the early loss of cognitive potential. More specifi cally, an 
urgent need has been identifi ed for cost-effective strategies that can be 
scaled up in low-capacity environments. Because positive results are seen 
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from interventions that utilize regular home visits by community workers, 
the next step is to capture these benefi ts in a manner that is less resource 
intensive. This chapter addresses the preventive nature and the potential 
for cost savings of outreach and community approaches necessary for sus-
tainable scaling up that cover both nutrition interventions and parental 
enrichment programs. These include both those that entail periodic home 
visits by paraprofessional staff and those that focus on providing training to 
parents but do not necessarily involve visits by staff to the child’s home. 
Thus, the chapter illustrates programs that integrate the communication of 
information about health and proper nutrition with the communication of 
information about care and early stimulation.

Walker notes that early interventions through home visits to improve 
caregiver-child interactions and increase stimulation benefi t child devel-
opment and can be delivered by trained paraprofessionals. These have 
sustained benefi ts for cognitive and psychological functioning, as well as 
educational achievements that are likely to benefi t adult earning, function-
ing in society, and parenting of the next generation and thus promote 
equity. However, to achieve these improvements opportunities for integrat-
ing stimulation with existing services for children need to be identifi ed, and 
provision of stimulation needs to be included as part of the core set of ser-
vices provided for children younger than three years of age.

Wh at if the coverage of such programs for very young children is not 
adequate to prevent a loss of potential? Can programs aimed at children 
four and fi ve years of age increase a child’s chance to benefi t from his or her 
education? These questions are addressed in chapter 5, “The Convergence 
of Equity and Effi ciency in ECD Programs” by Harold Alderman and Emili-
ana Vegas. The chapter explores how preschools—already considered an 
element of education strategies in many countries—can also be viewed as a 
component of a poverty reduction strategy. The chapter lays out the overall 
interplay of early ability and both preschool and primary school invest-
ments, indicating that some investments may close cognitive gaps. The 
chapter points out that even if ability and school readiness are malleable in 
the preschool period, the available evidence—largely from developed coun-
tries—suggests that interventions before a child enters preschool may be 
more cost-effective in narrowing the cognitive development gaps observed 
between children from poor socioeconomic families relative to those of 
their peers born to more advantaged families. Nevertheless, it remains an 
open question of the cost-effectiveness of such approaches relative to even 
earlier investments.

Alderman and Vegas note that evidence is accumulating regarding the 
impact of preschool programs in enhancing the results of subsequent 
schooling; it is less clear what features of such programs increase their effec-
tiveness in terms of educational achievement. Still, the evidence indicates 
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that the preschool enrollment gap between children of different socioeco-
nomic backgrounds is currently a barrier to reaching the full potential of 
preschool education in reducing inequality of opportunity.

To briefl y summarize the overarching theme of these fi ve essays, in 
recent years governments and donors have aimed at reaching the Millen-
nium Development Goals, which, among other objectives, strive to reduce 
child mortality and to achieve universal primary education. As progress is 
made on the former goal, however, meaningful gains on the latter become 
harder because new students who grew up in a resource-constrained envi-
ronment are often poorly prepared to get full value from primary schools 
(Myers 1995). These children, moreover, are at risk of suffering long-term 
consequences when a climatic shock affects their communities or if they 
grow up during a low point of an economic cycle. They face further perva-
sive obstacles if their community is buffeted by civil strife. These crises as 
well as chronic barriers make ECD programs relatively hard to put in place, 
and more valuable if they can be established.

Thus, although in many countries ECD is promoted as a rights-based 
service (with universal coverage as an objective), rather than as a program 
designed to compensate a subpopulation for gaps in the child’s home envi-
ronment or to offset consequences of early malnutrition, focused preschool 
programs can serve as a key investment in a strategy to reduce the trans-
mission of poverty from poor parents to their children.

Notes

 1. See, among others, Heckman, Stixrud, and Urzua (2005).
 2. Many organizations defi ne ECD as the period of a child’s growth until eight 

years of age. This volume, as well as other World Bank publications, however, 
covers a more restrictive period because the focus is on programs targeted to 
children before their entry into basic education.
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9

Early childhood development encompasses children’s cognitive develop-
ment as well as their physical growth and well-being and socioemotional 
development. While endorsing the broad view of early childhood develop-
ment highlighted in the introduction to this book, this chapter focuses on 
the cognitive domain, refl ecting recent advances in the measurement of 
cognitive development in low-income countries. The objective of this chap-
ter is to review the evidence that cognitive delays in early childhood can 
quickly accumulate among the poorest children and that indicators of cog-
nitive development in early childhood strongly correlate with socioeco-
nomic status. 

The fi rst part of the chapter takes stock of existing evidence on cognitive 
development in early childhood. A large share of evidence originates from 
developed countries, with more recent evidence coming from lower-middle-
income countries in Latin America (in particular Ecuador and Nicaragua) as 
well as Madagascar. The second part of the chapter presents new evidence 
on patterns in cognitive development in Cambodia and Mozambique, two 
low-income countries. The chapter documents that young children in 
Cambodia and Mozambique are exposed to large cognitive delays that 
increase with age. It shows that cognitive development is associated with 
socioeconomic status as proxied by wealth and caregiver education, and 
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that these gradients remain even when accounting for mediating factors 
such as nutrition and parenting. Overall, the patterns observed in Cambo-
dia and Mozambique are remarkably consistent with those in the existing 
literature, suggesting that the prevalence of cognitive delays and socioeco-
nomic gradients in early childhood development are likely to affect many 
children across low-income countries. The important policy implications of 
these fi ndings are outlined in the conclusion.

A Review of the Literature

Long-Term Consequences of Cognitive Delays in Early 
Childhood

Low levels of cognitive and overall development in early childhood infl u-
ence performance in school and throughout an individual’s life. A sub-
stantial body of research suggests that delays in cognitive development 
during the early years of a child’s life lead to negative consequences both 
in the short term, particularly regarding school readiness and performance, 
and in the long term through reduced employability, productivity, and 
overall well-being. Indeed, children who experience low levels of cogni-
tive development in early childhood are more likely to repeat grades and 
to drop out of school early than those whose cognitive skills and overall 
school readiness were higher upon primary school entry (Feinstein 2003; 
Currie and Thomas 1999; Pianta and McCoy 1997). They are also more 
likely to have worse health and to engage in risky behavior such as smok-
ing, risky sexual behavior, substance use and addiction, and criminal and 
violent activity as they become older (for a review on these topics, see 
Naudeau and others 2010).

These negative effects seriously undermine the social and economic 
benefi ts expected from the investment that parents and governments (in 
the case of publicly funded education and health policies) make in chil-
dren. Moreover, these effects raise a fundamental question with regard to 
the quality of human resources available in the labor market and their 
capacity to make an effective contribution to facing the challenges of com-
petitiveness and overall development of their country (Heckman and 
Masterov 2007).

Determinants of Cognitive Development

A range of environmental factors are likely to impact children’s cognitive 
development in the early years. Research demonstrates that cognitive 
abilities are as strongly affected by the quality of the environment as they 
are by genetics, with genetic infl uences accounting for about half of the 
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variance in cognitive abilities (for a review, see Fernald and others 2009; 
Plomin 1994).1 In the United States, several studies show that low socio-
economic status (SES), as measured by low income, wealth, or parental 
education, is associated with poor child development outcomes, including 
cognitive development (Aughinbaugh and Gittleman 2003; Baum 2003; 
Berger, Paxson, and Waldfogel 2005; Blau 1999; Guo and Harris 2000; 
Rhum 2004; Smith, Brooks-Gun, and Klebanov 1997; Taylor, Dearing, and 
McCartney 2004; Waldfogel, Han, and Brooks-Gun 2002). A large body of 
research also shows that a wide range of variables or “risk factors”2 associ-
ated with poverty may act as “pathways” or “mediating variables” from low 
SES to poor cognitive development (Bradley and others 2001; Brooks-
Gunn and Duncan 2007; Conger and Donnellan 2007; Evans and Miguel 
2004). These risk factors include less responsive parenting, less stimulating 
learning environments, higher incidence of maternal depression and stress, 
lack of access to adequate nutrition, higher incidence of intrahousehold 
violence, poor housing, dangerous neighborhood, and pollution, among 
others.

SES and Cognitive Development in High- and Middle-Income 
Countries

There is evidence for a positive association between SES and cognitive 
development in high- and middle-income countries. Differences between 
children coming from households with low and high SES have been docu-
mented consistently in developed countries, especially in the areas of lin-
guistic development and executive function.3 See, for example, Bradley 
and Corwyn (2002), in the United States; Hackman and Farah (2009), also 
in the United States; and Siddiqi and others (2007), across 22 Organisation 
for Economic Co-operation and Development (OECD) countries. 

In Turkey, a recent World Bank report (2009b) documents that both 
quality of the home environment for learning purposes and cognitive 
development among 36- to 47-month-old children signifi cantly vary by 
SES. Figure 1.1 shows that children from various SES backgrounds receive 
starkly different inputs in support of their cognitive and overall develop-
ment, including availability of learning materials in the home and parent-
ing quality (as measured by the mother’s responsiveness and language 
stimulation).

In turn, fi gure 1.2 shows that children from a wealthier background 
score much higher than those from lower SES in the areas of short-term 
memory and language comprehension (as measured by the Corsi and 
Tifaldi tests, respectively).4

Several studies from developed countries also reveal that early delays get 
worse as poor children get older. Findings also show that income gradients 
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widen as children get older, at least in terms of children’s health, and it is 
now understood that these trends are at least partly due to the timing of 
development of various regions of the brain (see Fernald and others [forth-
coming] for a review). 

Prevalence of Early Childhood Delays 
in Low-Income Countries

Given general socioeconomic conditions, the prevalence of cognitive delays 
is likely to be high among young children in low-income countries. A 
recent study (Grantham-McGregor and others 2007) estimates that 219 
million children under the age of fi ve are disadvantaged.5 Although this 
number represents 39 percent of all children under fi ve in the developing 
world, the prevalence reaches a staggering 61 percent in the predominantly 
low-income region of Sub-Saharan Africa.

These children often experience a multiplicity of risk factors at the same 
time, including lack of access to basic water and sanitation infrastructure, 
lack of access to quality health services, inadequate nutritional inputs, 
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parents with low education levels, and lack of access to quality day care 
centers and preschools (Naudeau and others 2010).

As a result, poor and otherwise disadvantaged children are likely to 
experience defi cits in several areas of development, including in the cog-
nitive domain. They are less likely than their peers to enroll in school at 
the right age, and they are also more likely to attain lower achievement 
levels or grades for their age (Vegas and Santibanez 2010).

Importance of Documenting Cognitive Delays in Low-Income 
Countries

Documenting the prevalence and magnitude of cognitive delays among 
young children in low-income countries is critical to design well-targeted, 
effective, and timely interventions. Early delays in cognitive and overall 
development can be costly to both individuals and societies. As mentioned 
above, children with early delays are likely to experience poor school per-
formance and high morbidity rates, all of which contribute to costly ineffi -
ciencies in the public education and health sectors. As they get older, these 
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children are also more likely to have low productivity and income, to pro-
vide poor care for their children, and to contribute to the intergenerational 
transmission of poverty. They are also less likely to contribute to the growth 
of their country’s economy (see Naudeau and others 2010 for a review).

Developmental delays before age six are diffi cult to compensate for 
later in life because early childhood is a particularly sensitive period for 
brain formation. Indeed, neurological studies have shown that synapses 
(connections or pathways between neurons) develop rapidly during this 
period to form the basis of cognitive and emotional functioning for the rest 
of the child’s life (Shonkoff and Phillips 2000). Both proper nutrition, 
especially from conception to age two, and early childhood stimulation in 
the fi rst fi ve years of life play a critical role in the process of brain forma-
tion and development (Nelson, de Hahn, and Thomas 2006; World Bank 
2006). Some early stimulation inputs are particularly critical during spe-
cifi c subperiods (or windows of opportunity). For example, the capacity of 
a child to absorb language and to differentiate between sounds peaks at 
around nine months of age, well before the child can actually talk, thus 
indicating that it is critical for parents and other caregivers to verbally 
interact with children from birth onward (for a review, see Naudeau and 
others 2010). In turn, lack of proper nutrition and stimulation in the early 
years can lead to dramatic abnormalities in brain development (Shonkoff 
and Phillips 2000).

If wealth gradients can be documented among young children in low-
income countries, then intervention strategies can be designed early to 
target benefi ciaries accordingly. In addition, data can also be gathered on 
the relationship between cognitive development and other variables such 
as health and parenting quality that are likely to play a mediating role 
toward cognitive development. When such data are available, specifi c 
aspects of the child’s environment can also be addressed in the design of 
early childhood development (ECD) interventions.

Recent Evidence from Ecuador, Nicaragua, and Madagascar

Although comparatively little is known about the link between SES and 
cognitive development in developing countries and about age-specifi c 
trends in this link, several recent studies are making important progress in 
these areas. Until recently, research on developing countries had placed 
greater emphasis on documenting the relationship between child health, 
particularly malnutrition, and cognitive development (for a review, see 
Paxson and Schady 2007), and little was known about whether socioeco-
nomic gradients in cognitive development also existed among young 
children in developing countries (Schady 2006). In the last few years, 
however, several new studies taking place in developing countries, including 
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in Ecuador, Madagascar, and Nicaragua,6 made great and consistent strides 
in this important area of research. As further documented below, all three 
studies demonstrate that (1) socioeconomic gradients also exist in low-
income countries when it comes to cognitive development and (2) delays 
in cognitive and other areas of development increase quickly with age, to a 
point at which many poor children display signs of considerable delays well 
before primary school entry.

Ecuador. A study of cognitive development among young children in Ecua-
dor shows that household wealth and parental education are associated 
with higher scores on a test of receptive language, and that development 
gaps are larger among older children. The study (Paxson and Schady 2007) 
uses a sample of more than 3,000 Ecuadoran children coming from pre-
dominantly young, poor families (98 percent had no school-age siblings, 
82 percent were in the bottom two quintiles of the wealth distribution, and 
none had received social transfers in the six months preceding the survey, 
which took place in 2003–04). The main outcome measure for the analysis 
is a child’s score on the Test de Vocabulario en Imagenes Peabody (TVIP: 
Peabody Picture Vocabulary Test), a test of receptive language further 
described in box 1.1. An important fi nding of the study, as shown in fi gure 
1.3, is that steep socioeconomic gradients exist in this sample between chil-
dren’s cognitive development and their households’ wealth. Similar asso-
ciations are found with other measures of SES, including maternal and 
paternal education.

TVIP

The TVIP (Test de Vocabulario en Imagenes Peabody) is a version of 
the Peabody Picture Vocabulary Test (PPVT) that was adapted and 
normalized for Spanish-speaking populations in low-income settings. 
The test is administered by showing a child a series of plates contain-
ing four pictures. For each plate, an enumerator says a stimulus word 
and asks the child to identify the corresponding picture. The items are 
increasingly diffi  cult, and the test stops when the child makes six errors 
out of eight consecutive items. The TVIP has been used in a range of 
studies in developing countries (Fernald and others 2009). While the 
TVIP is a measure of receptive language (a subdomain of language 
development), it is often used as a proxy for cognitive development 
because the two domains are closely interrelated in early childhood. 

BOX 1.1   
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for a discussion of external standardization and issues related to the reference population. 
TVIP = Test de Vocabulario en Imagenes Peabody.

Figure 1.3  TVIP Vocabulary Scores of 36- to 72-Month-Old Ecuadoran 
Children by Wealth Quartiles

Moreover, the damaging effect of poverty appears to increase with the 
age of the child. Indeed, although differences in the age-adjusted scores of 
three-year-old children in this sample are generally small, by age six chil-
dren in the poorest 25 percent households have fallen far behind their 
counterparts in wealthier ones (richest 25 percent).7 This pattern is likely to 
be causal because poor children tend to receive less speech directed toward 
them and because the speech they do hear tends to have reduced lexical 
richness and sentence complexity (Fernald and others 2009).

The Ecuador study also shows that child health and parenting quality are 
associated with test performance, although they account for only a small 
fraction of the association between SES and cognitive development. The 
results suggest that although four measures of health (height-for-age, 
weight-for-age, hemoglobin level, and number of months of breast feeding 
after birth) are jointly signifi cant in their association with TVIP scores, only 
the measures of height-for-age and hemoglobin levels are individually sig-
nifi cant. The results also indicate that all three variables included to measure 
parenting quality (that is, number of children living in the household, scores 
on the HOME scale,8 and whether children are read to) are associated with 
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children’s performance on the TVIP. However, large associations between 
SES and cognitive development remain even after controlling for child 
health and parenting quality (together, these two constructs reduce the 
coeffi cient on wealth by only 13 percent).

Nicaragua. Another study documents low levels of cognitive development 
among poor children in Nicaragua. The study (Macours, Schady, and Vakis 
2008; Macours and Vakis 2010) uses a longitudinal dataset built from a 
sample of 4,000 households with 2,086 young children between 36 and 72 
months old. The data were collected in 106 rural communities in six Nica-
raguan municipalities that were eligible to receive cash and productive 
transfers from a pilot program. The six municipalities were particularly 
disadvantaged in that they met the two criteria: (1) they had been affected 
by a drought the previous year and (2) they had a high prevalence of 
extreme rural poverty based on the national poverty map. Data collected 
in 2005 (before any intervention) and in 2006 (in a control group of 
households that did not receive any transfers) indicate that children in this 
sample exhibit serious signs of developmental delays, particularly in the 
areas of language development and short-term memory. On average, 
97 percent of children in the sample scored in the lowest quartile of the 
normed distribution of the TVIP, and 85 percent scored in the lowest decile. 
Children in this sample also scored poorly (85 percent in the lowest quar-
tile of the normed distribution and 61 percent in the lowest decile) on the 
McCarthy test of short-term memory, a test in which the enumerator reads 
increasingly long sequences of numbers to the child and asks him or her to 
repeat them.

The Nicaragua study also shows that age-adjusted cognitive scores get 
worse as children near primary school entry. In the case of language, the 
fraction of children who scored in the lowest decile of the TVIP normed 
distribution increased from 70 percent for children aged 36–59 months to 
97 percent for children aged 60–83 months. Similar patterns can be 
observed for the McCarthy memory test.

Madagascar. A third study shows similar trends, this time among poor chil-
dren in madagascar. The study (Fernald and others forthcoming) uses a 
nationally representative sample of 1,332 young children across 150 com-
munities in Madagascar, a low-income country with a gross national 
income per capita of US$340 (World Bank 2007). Data collected in 2007 
indicate that socioeconomic gradients exist in this sample, especially in 
the areas of receptive language, working memory, and memory of phrases 
(as measured by adapted versions of the PPVT, a subtest of the Stanford 
Binet Intelligence Scales for Early Childhood [5th edition],9 and a subscale 
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from the Woodcock-Munoz assessment,10 respectively), all of which can be 
mapped to the broader area of cognitive and linguistic development. 
Indeed, children in the poorest socioeconomic quintile of the sample scored 
signifi cantly lower than children in the richest quintile across these three 
areas of development.

Further, as in the Ecuador study, the difference between children in the 
highest and lowest SES categories (as measured by household wealth and 
maternal education) increased as children got older. The largest gaps by age 
six were in the areas of receptive language and sustained attention (as mea-
sured by the nonverbal Leiter International Performance Scales). Indeed, 
the difference in children’s age-adjusted score in receptive language 
between children of mothers with high education and those with low edu-
cation was nearly three times higher among six-year-olds than among 
three-year-olds. For sustained attention, the difference in age-adjusted 
scores between the richest and poorest children was 2.4 times greater 
among six-year-olds than it was in the three-year-olds.

Taking Stock. The above results show strikingly similar patterns across 
three countries, but the extent to which these trends can be documented 
in a broader range of low-income countries remains to be seen. In the 
second part of this chapter, we present new data from two additional 
studies in low-income countries, one in East Asia (Cambodia) and the 
other in Sub-Saharan Africa (Mozambique). Both studies validate the 
trends previously established in Ecuador, Madagascar, and Nicaragua. 
These two new studies also offer important insights regarding the cogni-
tive development of poor young children in these countries and about the 
associations that exist between cognitive development, SES, nutrition, 
and parenting quality.

New Evidence from Cambodia and Mozambique

As we have reviewed above, a large share of existing evidence on cogni-
tive development in early childhood originates from high- and upper-
middle-income countries, with new evidence coming from samples of 
predominantly poor children in lower-middle-income countries, mainly 
in Latin America and, more recently, from Madagascar.

In this section, we present new evidence on patterns in cognitive 
development in low-income countries by analyzing large-scale datasets 
collected in Cambodia and Mozambique. We measure cognitive develop-
ment by using the TVIP test of receptive language for children aged 36 to 
59 months. First, we assess the extent to which young children in the 
Cambodian and Mozambican samples show signs of cognitive delays and 
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if these delays increase with age. Second, we consider whether there are 
socioeconomic gradients by analyzing whether cognitive development is 
associated with SES as proxied by household characteristics such as 
wealth and caregiver education. Finally, we study whether other inputs 
into cognitive development such as nutrition and parenting are also cor-
related with SES, and to what extent they account for the association 
between SES and cognitive development. In other words, we test whether 
SES infl uences cognitive development through channels other than 
nutrition and parenting. We also consider whether socioeconomic gradi-
ents are larger for older children.

Overall, by providing a snapshot of cognitive development in Cambodia 
and Mozambique, the contribution of this second part of the chapter is to 
document the degree to which patterns previously discussed in the review 
of the literature also hold in these two low-income countries in East Asia 
and Sub-Saharan Africa, respectively.

The Cambodian and Mozambican Datasets

The Cambodian and Mozambican datasets illustrate patterns in young 
children’s cognitive development before ECD interventions are imple-
mented. They constitute large-scale baseline surveys from ongoing impact 
evaluations of ECD interventions. Both datasets were collected in 2008 
and allow measuring of cognitive development for children aged 36 to 59 
months based on the TVIP receptive language test. The surveys also 
include a broad range of covariates such as individual, household, and 
caregiver characteristics.

The Cambodian and the Mozambican datasets contain samples of pre-
dominantly poor children. The Mozambican sample contains information 
on 2,000 children aged 36 to 59 months. The data were collected in 76 
communities eligible to participate in a center-based ECD program in three 
districts of Gaza Province (Bruns and others 2010).11 Poverty is estimated at 
59.7 percent in Gaza Province, which is above the Mozambican average of 
54.1 percent, according to the latest national fi gures (Fox, Bardasi, and Van 
den Broeck 2005).

The Cambodia survey was collected in the most disadvantaged areas of 
the country (Filmer and Naudeau 2010). The sample contains data for 
4,072 children aged 36 to 59 months in 141 communities across seven 
provinces.12,13 Those communities were surveyed because they were eligi-
ble to receive either a formal preschool intervention or informal ECD ser-
vices.14 Eligibility criteria to receive these new services included incomplete 
primary schools, a poverty rate exceeding 30 percent, and the presence of 
high numbers of children between birth and age fi ve.15 Because the national 
poverty rate was estimated at 30.1 percent in 2007 (World Bank 2009a), 
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Table 1.1 Descriptive Statistics for Cambodian and Mozambican Samples

Cambodia Mozambique

  N Mean SD N Mean SD

Basic characteristics

Age (months) 4,072 47.0 6.8 2,000 46.6 7.2

Male 4,070 51.5% 2,000 50.6%

Urban 4,072 17.9% 2,000 13.9%

Caregiver education (years) 4,039 2.9 2.7 1,981 3.3 2.7

Caregiver without education 4,039 28.5% 1,981 30.3%

Number of adults in household 4,072 2.8 1.3 2,000 2.8 1.66

Number of children in household 4,072 3.0 1.4 2,000 3.8 1.84

Caregiver age 4,061 34.3 10.4 1,950 34.5 12.20

Mother in household 4,072 95.8% 2,000 86.7%

Father in household 4,072 91.5% 2,000 70.4%

Nutritional status

Height-for-age z-score 4,011 −1.96 1.0 1,944 −1.78 1.59

Stunted 4,011 47.6% 1,944 43.1%

Cognitive development

Raw TVIP score 4,015 8.6 6.4 2,000 5.7 5.99

Standardized TVIP score 4,015 82.7 10.9 1,996 78.7 11.3

Parenting indicators

Household has paper or pen 4,070 84.1% 1,990 74.9%

Household has book 4,071 14.7% 1,735 75.4%

Child plays with purchased toy 4,070 73.9% 1,980 28.4%

Child plays with homemade toy 4,068 67.2% 1,996 55.1%

Linguistic Stimulation Index (0–3) 4,071 1.40 1.0 2,000 1.50 1.1

Caregiver thinks punishment is 
necessary 4,032 48.2%   1,990 24.7%  
Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: N= number of observations; SD = standard deviation; TVIP = Test de Vocabulario en 
Imagenes Peabody.

the Cambodian dataset is best seen as containing a sample of children 
poorer than the national average.

Overall, both samples contain predominantly poor children that have 
no access to ECD interventions. The top panel of table 1.1 provides descrip-
tive statistics on basic characteristics of the Cambodian and Mozambican 
datasets: 82.1 percent of children live in rural areas in the Cambodian 
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dataset, 86.1 percent in the Mozambican dataset; 47.6 percent of children 
are stunted in the Cambodian data, 43.1 percent in Mozambique. The 
gender composition of both samples is balanced. A noteworthy feature of 
the Mozambican dataset is that a large share of parents do not live in the 
same household as their children (13.3 percent of mothers, 29.6 percent 
of fathers), refl ecting a high prevalence of HIV/AIDS as well as frequent 
migration. The indicators of cognitive development and parenting pre-
sented in table 1.1 will be discussed in the next sections.

Cognitive Development in Cambodia and Mozambique

The TVIP test was used to measure the cognitive development16 of young 
children in both the Cambodian and Mozambican datasets (see box 1.1 
for more details).17 In Mozambique, the TVIP test was translated and 
administered in Changaña (the local spoken language).18 In Cambodia, 
the TVIP test was translated and administered in Khmer. Raw TVIP test 
scores are obtained by adding the number of words correctly recognized 
by a child until the test is suspended. 

TVIP scores are best not compared across countries. Indeed, although the 
same version of the test was translated and applied in both Cambodia and 
Mozambique, the mere fact of translating the test and using it in different 
cultural settings can introduce variations in the relative diffi culty level of 
each item. Accordingly, we focus on highlighting common patterns that 
hold across datasets, without comparing the specifi c scores of children in 
Cambodia and Mozambique.

By the same token, in this chapter we prefer presenting raw TVIP scores 
(interpreted as the number of words correctly recognized by a child until 
the test is suspended) instead of externally standardized TVIP scores. Exter-
nally standardized TVIP scores would explicitly benchmark the scores of 
children in the samples to the scores obtained by children in the reference 
sample used to norm the test.19 In box 1.2 we highlight issues with the stan-
dardization and the reference sample that explain why we chose to use the 
raw TVIP score in this chapter.20 In graphical representations, we present 
raw TVIP scores for children in the Cambodian and Mozambican samples 
while displaying in parallel the average raw score for the normed popula-
tion. This allows documenting the likely exposure to cognitive delays with-
out making explicit cross-country comparisons. 

Figure 1.4 presents average raw TVIP scores in Cambodian (top panel) 
and Mozambique (bottom panel).21 The mean raw score of children in 
the reference sample used to norm the test is presented in each graph. 
The upward dashed line in fi gure 1.5 describes the trajectory of cognitive 
development for an “average” child in the reference sample, showing 
the indicative rate at which children are expected to increase their lan-
guage comprehension over time.
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Issues with Externally Standardized TVIP Scores 

Externally standardized TVIP scores are obtained by comparing raw 
TVIP scores in the study samples with the score distribution in a refer-
ence sample used to norm the test. However, the reference sample 
consists of Mexican and Puerto Rican children for whom a Spanish ver-
sion of the TVIP was conducted. Because the cross-cultural relevance 
of the test is not guaranteed and the characteristics of the populations 
may diff er, the normed sample may not be the appropriate comparison 
group to benchmark cognitive development among very disadvan-
taged children in Cambodia or Mozambique. Fernald and others (2009) 
or Cueto and others (2009) discuss the many unresolved issues related 
to measurement of cognitive development across countries. 

Figure 1.4 illustrates patterns in standardized TVIP scores for chil-
dren in the Cambodian and Mozambican samples. The normed distri-
bution has a mean of 100 and a standard deviation of 15 for each age 
group. By contrast, fi gure 1.4 shows that standardized scores in the 
Cambodian and Mozambican samples are well below the norm at age 
36 months, and that there is a signifi cant downward trend in standard-
ized scores. 

Figure 1.4 also illustrates structural issues with the standardized 
scores. First, the downward-sloping dashed line represents the lower 
bound in the reference distribution, that is, the lowest possible stan-
dardized score a child can be assigned. The structure of the test implies 
that the lowest possible standardized score a child can achieve 
decreases with age: as children grow older, the scope for delays 
increases. Second, as another sign that the structure of the TVIP test 
may not fully translate to developing country datasets, the standard 
deviation of the test remains consistently below the norm of 15 across 
studies and varies by age instead of remaining constant. Third, some 
children in the Cambodian or Mozambican samples cannot make any 
progress with the test and have a raw score of 0, which is below the 
minimum raw score that can be normed. If these children are assigned 
the lower bound of the reference distribution, their standardized score 
is censored and overestimates their level of cognitive development. 
Censoring may imply that the standardized scores of low-performing 
children are artifi cially infl ated, which can create biases when trying to 
estimate diff erences in test scores due to covariates such as socioeco-
nomic status. 

Sources: Cueto and others (2009); Fernald and others (2009); Paxson and 
Schady 2007; Schady 2010. 

BOX 1.2
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The distance between the raw TVIP score in the Cambodian or Mozam-
bican data and the mean score in the reference sample indicates the extent 
to which children in these two countries lag behind the reference sample. 
Figure 1.5 shows that there are strong signs of cognitive delays for children 
in both countries. Signs of delays are already apparent at age 36 months, 
when TVIP scores from the Khmer and Changaña tests appear signifi cantly 
below the mean score in the reference sample. The exposure to delays 

Figure 1.4 Standardized TVIP Score by Age

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: The standardized scores are standardized based on the performance of children 
in the reference population used to norm the test. The lowest possible score is the 
lowest possible score that can be achieved for each age. The test is built such that the 
lowest possible score decreases with age. This external standardization may not be fully 
appropriate because it was established based on a Spanish version of the TVIP in a sample 
of Mexican and Puerto Rican children whose characteristics may diff er (see box 1.2). 
TVIP = Test de Vocabulario en Imagenes Peabody.
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increases with age in the Cambodian and Mozambican samples, as shown 
by the widening gap between average raw scores in the samples and the 
mean score in the reference sample. In other words, although children are 
universally expected to demonstrate an increased understanding of lan-
guage between ages three and fi ve (as evidenced in the TVIP by the 

0

10

20

30

R
aw

 T
V

IP
 s

co
re

 (
m

ea
n)

36 42 48 54 60
Age (months)

a. Cambodia (Khmer)

0

10

20

30

R
aw

 T
V

IP
 s

co
re

 (
m

ea
n)

36 42 48 54 60
Age (months)

b. Mozambique (Changaña)

Raw Khmer TVIP score Mean raw score in normed sample

Raw Changaña TVIP score Mean raw score in normed sample

Figure 1.5 Raw TVIP Scores by Age

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: The “mean raw score in the normed sample” is the mean raw TVIP score achieved 
by children in the reference population used to norm the test (see box 1.2). Comparisons 
between raw TVIP scores in Cambodia and Mozambique and the norm should be 
undertaken carefully. The norm may not be fully appropriate because it was established 
based on a Spanish version of the TVIP in a sample of Mexican and Puerto Rican children 
whose characteristics may diff er. TVIP = Test de Vocabulario en Imagenes Peabody.
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increasing number of words that a child can understand), fi ve-year-old 
children in our Cambodian and Mozambican samples show only limited 
increased language understanding compared with their three-year-old 
peers.

Figure 1.5 displays average TVIP scores measured for different cohorts of 
children from a cross-sectional survey, not for a panel following the same 
cohort of children over time. As such, fi gure 1.5 illustrates cohort effects, not 
age effects. Conceptually, cohort effects may be driven by other factors that 
change over time and may explain differences in cognitive development 
between cohorts. However, the patterns in fi gure 1.5 are strikingly similar 
to those from the published literature documented earlier in this chapter, 
such as Paxson and Schady (2007) in Ecuador; Macours, Schady, and 
Vakis (2008) or Macours and Vakis (2010) in Nicaragua; or Fernald and 
others (forthcoming) in Madagascar. Taken together, these studies provide 
strong evidence that young children in developing countries show signs of 
large cognitive delays. In addition, that similar trends emerge across coun-
tries strongly suggests that observed cohort effects are not simply driven by 
other time-varying factors. Cognitive delays, indeed, appear to accumulate 
over time.

The Cambodian and Mozambican data also show that there are very 
large variations in cognitive development between children of the same 
age in each sample. Even children in the high end of the distribution in 
the Cambodian and Mozambican samples are showing substantial signs 
of delays.22 At the same time, some children perform much better than 
their peers within each sample. The next section discusses a series of 
covariates that explains part of the large observed variation in raw TVIP 
scores, hence suggesting which factors contribute to improved cognitive 
development.

Socioeconomic Status and Cognitive Development

As we have discussed above, a variety of inputs and risk factors affect chil-
dren’s cognitive development (Fernald and others 2009; Naudeau and 
others 2010). SES, taken as including a set of household characteristics 
such as wealth and caregiver education, constitutes one of these inputs or 
risk factors. A pathway from SES to cognitive development raises impor-
tant policy questions because it suggests that cognitive delays contribute 
to the intergenerational transmission of poverty from parents to their chil-
dren. This section illustrates how correlates that proxy for SES are associ-
ated with cognitive development in early childhood. This association may 
capture the effect of other inputs that are also correlated with SES but not 
explicitly accounted for. Still, this section documents the overall associa-
tion between SES and cognitive development. The next section will 
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explicitly analyze the role of parenting and nutrition, two potential medi-
ating factors that could account for part of the overall correlation between 
SES and cognitive development.

We use two proxies for SES: a wealth index and caregiver education. In 
the absence of comprehensive data on per capita household expenditures 

Figure 1.6 Raw TVIP Score by Age and Wealth Quartile

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: The “mean raw score in the normed sample” is the mean raw TVIP score achieved 
by children in the reference population used to norm the test (see box 1.2). Comparisons 
between raw TVIP scores in Cambodia and Mozambique and the norm should be 
undertaken carefully. The norm may not be fully appropriate because it was established 
based on a Spanish version of the TVIP in a sample of Mexican and Puerto Rican children 
whose characteristics may diff er. TVIP = Test de Vocabulario en Imagenes Peabody.
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in the Cambodian and Mozambican datasets, we use a wealth index to 
proxy for per capita household expenditures.23 The asset indices are derived 
from principal component analysis on ownership of household assets and 
durables.24 Filmer and Scott (2008) show that asset indices constitute a 
good proxy for per capita household expenditures. Caregiver education is 
defi ned as the number of completed years of education from primary school 
onward. The measure of caregiver education essentially captures parental 
education for the broad majority of children who live with their parents. 
However, we prefer using a measure of caregiver education instead of 
parental education, given that many parents are absent, particularly in the 
Mozambican sample.25

Figure 1.6 plots raw TVIP scores for the bottom and the top quartiles of 
the asset distribution in the Cambodian and Mozambican samples.26 Raw 
TVIP scores are, on average, higher for the top quartile of the asset index 
compared with the bottom quartile. In other words, differences in SES 
account for part of the large variation in test scores within each sample.27 
As we have discussed, similar socioeconomic gradients have been found in 
Ecuador, Madagascar, and Nicaragua. Still, it is quite remarkable to observe 
socioeconomic gradients in cognitive development in the Cambodian and 
Mozambican data, particularly because they contain rather homogeneous 
samples of mostly poor children in low-income countries. These results 
show that socioeconomic gradients in cognitive development appear even 
at very low levels of economic development.

Figure 1.7 displays raw TVIP scores by caregiver education, contrasting 
children whose caregiver has no primary education or only partial pri-
mary school education (one to four years of education) or has completed 
fi ve or more years of primary school. The evidence on the role of caregiver 
education in cognitive development is more mixed. Patterns suggest some 
association between cognitive development and caregiver education in 
Cambodia, but not in Mozambique.

Table 1.2 presents a simple multivariate regression of the raw TVIP scores 
on SES, including wealth and caregiver education. The regression is esti-
mated with the raw TVIP scores as an explanatory variable. Age fi xed effects 
are included, so that results show how socioeconomic characteristics deter-
mine average TVIP scores across age groups. We impute the mean average 
education or age for caregiver when the variable is missing. We also include 
a dummy if the education or age variable is missing, which mostly occurs if 
parents do not reside in the household. All regressions include district fi xed 
effects to account for constant differences between districts. Finally, stan-
dard errors are clustered at the village level.28

Although these regression coeffi cients cannot be interpreted causally, 
they confi rm the signifi cance of descriptive patterns in fi gures 1.6 and 1.7.29 
In Cambodia, children in the second, third, and fourth wealth quartiles 
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Figure 1.7 Raw TVIP Score by Age and Caregiver Education

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: The “mean raw score in the normed sample” is the mean raw TVIP score achieved 
by children in the reference population used to norm the test (see box 1.2). Comparisons 
between raw TVIP scores in Cambodia and Mozambique and the norm should be 
undertaken carefully. The norm may not be fully appropriate because it was established 
based on a Spanish version of the TVIP in a sample of Mexican and Puerto Rican children 
whose characteristics may diff er. TVIP = Test de Vocabulario en Imagenes Peabody.
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have signifi cantly higher average TVIP scores than children in the bottom 
quartile. In Mozambique, children in the fourth quartile have signifi cantly 
higher average TVIP scores than children in the bottom quartile. In short, 
signifi cant socioeconomic gradients in cognitive development are present 
in both samples.
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Table 1.2 Cognitive Development and Socioeconomic Status 

Raw TVIP score 
(Cambodia)

Raw TVIP score 
(Mozambique)

Socioeconomic status

Second wealth quartile 0.67***
(0.25)

0.10
(0.36)

Third wealth quartile 0.98***
(0.24)

0.78
(0.68)

Fourth wealth quartile 2.42***
(0.34)

1.29**
(0.51)

Caregiver education 
(years)

0.17***
(0.05)

–0.03
(0.06)

Control characteristics

Male child 0.19
(0.18)

0.09
(0.31)

Urban household –0.49
(0.41)

–0.02
(0.21)

Number of adults in 
household

–0.19**
(0.08)

0.04
(0.08)

Number of children in 
household

–0.19***
(0.07)

0.06
(0.04)

Caregiver age (years) 0.01
(0.01)

0.02
(0.02)

Missing mother 0.30
(0.53)

–0.89**
(0.31)

Missing father –0.39
(0.39)

–0.13
(0.27)

Age fi xed eff ects Yes Yes

District fi xed eff ects Yes Yes

Constant 5.20***
(0.61)

3.25***
(0.62)

Number of observations 4,013 2,000

Adjusted R2 0.165 0.066
Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: Numbers in italics = coeffi  cient/SE. Estimates and standard errors clustered at the 
community level in parentheses. * Signifi cant at 10%; ** signifi cant at 5%; *** signifi cant at 
1%. Regression also includes a series of dummies to account for some variables that were 
missing and had to be imputed (mother/caregiver’s education, mother/caregiver’s age, has 
paper and pen, has book, has bought toy, believes in punishment, and so on). SE = stan-
dard error; TVIP = Test de Vocabulario en Imagenes Peabody.
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Results regarding the association between caregiver education and cog-
nitive development are not robust across samples and confi rm the mixed 
evidence presented in fi gure 1.7. In Cambodia, caregiver education is pos-
itively and signifi cantly associated with TVIP scores. Caregiver education is 
not associated with TVIP scores in the Mozambican sample. However, the 
absence of the mother is statistically and negatively correlated with cogni-
tive development. This result is particularly noteworthy because it sug-
gests that the protective effect of nurturing caregivers may outweigh the 
role of caregiver education in settings with high prevalence of confl icts or 
epidemics. Chapter 3 will discuss in more details the impact of extreme 
events such as confl icts, epidemics, and orphanhood on outcomes in early 
childhood.

Socioeconomic Status, Nutrition, Parenting, and Cognitive 
Development

Despite the robust association between SES (particularly wealth) and cog-
nitive development documented in the last section, substantial unexplained 
variation in raw TVIP scores remains. In addition, the association between 
SES and cognitive development may capture the effects of mediating vari-
ables that can be explicitly accounted for. For instance, nutrition and par-
enting are two of the channels through which SES can indirectly affect 
cognitive development. In this section, we consider whether nutrition and 
parenting are also determined by SES and whether socioeconomic gradi-
ents in cognitive development remain once differences in nutrition and 
parenting between households are controlled for.

Nutrition and parenting are proxied as follows. We use height-for-age to 
measure a child’s nutritional status.30 As displayed in table 1.1, 47.6 per-
cent of children are stunted in the Cambodian sample, and 43.1 percent of 
children in the Mozambican sample.31 We use a series of indicators that 
aim to measure parenting quality. First, four indicators measure if house-
holds have (1) paper or a pen or (2) a book and whether children play with 
(3) a homemade toy or (4) a purchased toy. Second, we build an index to 
measure the intensity of language stimulation a child receives in the house-
hold. The index ranges from zero to three and aggregates three variables 
that indicate whether anyone in the household sometimes (1) reads or 
looks at pictures with the child, (2) tells stories to the child, and (3) sings 
songs to the child. Finally, we also include a variable that captures whether 
the caregiver thinks that physical punishment is necessary to raise a child 
properly. All these proxies for parenting quality are measured consistently 
in the Cambodian and Mozambican surveys. Table 1.1 reveals some differ-
ences between samples in the parenting indicators. For instance, Mozambi-
can households are much more likely to have a book in the household, and 
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Cambodian households are much more likely to have a purchased toy in 
the household.

SES is a signifi cant determinant of both nutritional status and parenting 
quality.32 For instance, the language stimulation index is signifi cantly associ-
ated with the wealth index and caregiver education in both the Cambodian 
and Mozambican samples.33 Nutritional status (as measured by height-for-
age or stunting status) is signifi cantly associated with the wealth index in 
Cambodia and Mozambique. In contrast, the correlation between nutri-
tional status and caregiver education is statistically signifi cant only in the 
Cambodian sample.34 In general, the fact that SES codetermines nutritional 
status and parenting suggests that these two mediating variables may 
explain part of the association between SES and cognitive development 
observed in the previous section.35

Figure 1.8 shows the degree of correlation between cognitive develop-
ment and stunting, and fi gure 1.9 plots cognitive development by level of 
language stimulation. Although nutrition, parenting, and cognitive devel-
opment are codetermined by SES, fi gures 1.8 and 1.9 show that the cor-
relation between those variables remains limited. There is substantial 
unexplained variation in TVIP scores even if nutritional status and parent-
ing are accounted for.

Table 1.3 presents a multivariate regression with a full specifi cation, 
including proxies for SES, nutrition, parenting, as well as a set of control 
characteristics, age, and district fi xed effects. Results show that height-for-
age is signifi cantly associated with TVIP scores in both samples. In Cambo-
dia, parenting variables such as the stimulation index and ownership of a 
book or a purchased toy are also signifi cantly associated with cognitive 
development. In contrast, ownership of a purchased toy is signifi cant and 
positive in the Mozambican sample, although a positive attitude toward 
punishment is negatively associated with cognitive development. Overall, 
the results show that parenting and nutrition account for part of the socio-
economic gradients observed in table 1.2.

Still, socioeconomic gradients in cognitive development remain, even 
accounting for the mediating effects of nutrition and parenting. The esti-
mated coeffi cients for asset quartiles and parental education are of smaller 
magnitudes in table 1.2 than in table 1.3, however. In Cambodia, the coef-
fi cient for the second quartile in table 1.3 decreases by 30 percent, the coef-
fi cient of the third quartile by 39 percent, and the coeffi cient of the fourth 
quartile by 25 percent compared with table 1.2. In parallel, the coeffi cient 
of caregiver education decreases by 18 percent. In Mozambique, the coef-
fi cient of the fourth asset quartile variable decreases by 20 percent.36 In the 
end, although nutrition and parenting account for a signifi cant share of the 
association between SES and cognitive development, SES also affects cog-
nitive development through other pathways. These results are remarkably 
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Figure 1.8 Raw TVIP Score by Age and Stunting Status

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: The “mean raw score in the normed sample” is the mean raw TVIP score achieved 
by children in the reference population used to norm the test (see box 1.2). Comparisons 
between raw TVIP scores in Cambodia and Mozambique and the norm should be 
undertaken carefully. The norm may not be fully appropriate because it was established 
based on a Spanish version of the TVIP in a sample of Mexican and Puerto Rican children 
whose characteristics may diff er. TVIP = Test de Vocabulario en Imagenes Peabody.
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consistent with the fi ndings of Paxson and Schady (2007) in Ecuador and 
suggest that the patterns found in lower-middle-income countries are 
robust in low-income countries as well. 

Finally, additional results suggest that socioeconomic gradients as proxied 
by wealth quartiles increase with age. For example, in Cambodia, children 
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Figure 1.9 Raw TVIP Score by Age and Level of Language Stimulation

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: The “mean raw score in the normed sample” is the mean raw TVIP score achieved 
by children in the reference population used to norm the test (see box 1.2). Comparisons 
between raw TVIP scores in Cambodia and Mozambique and the norm should be 
undertaken carefully. The norm may not be fully appropriate because it was established 
based on a Spanish version of the TVIP in a sample of Mexican and Puerto Rican children 
whose characteristics may diff er. TVIP = Test de Vocabulario en Imagenes Peabody.
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aged 48 to 59 months from the second and third quartiles have higher TVIP 
scores than children from the bottom quartile, but no signifi cant differences 
in TVIP scores appear for children aged 36 to 47 months in the bottom three 
quartiles. In Mozambique, only in the older age group do children in the 
top asset quartile have higher TVIP scores than children in the bottom 
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Table 1.3 Cognitive Development, Socioeconomic Status, Nutrition, and 
Parenting 

Raw TVIP score 
(Cambodia)

Raw TVIP score 
(Mozambique)

Socioeconomic status

Second wealth quartile 0.47*
(0.24)

0.04
(0.36)

Third wealth quartile 0.60**
(0.25)

0.59
(0.70)

Fourth wealth quartile 1.81***
(0.33)

1.03*
(0.51)

Caregiver’s education (years) 0.14***
(0.05)

–0.06
(0.07)

Nutrition and parenting

Height-for-age z-score 0.61***
(0.11)

0.32*
(0.14)

Stimulation index 
(0–3; reading, storytelling, singing)

 0.30***
 (0.11)

 0.20
 (0.13)

Has paper and pen 0.25
(0.20)

0.10
(0.22)

Has book 0.64**
(0.30)

–0.46
(0.32)

Plays with purchased toy 0.68***
(0.21)

0.80**
(0.26)

Plays with homemade toy –0.20
(0.22)

–0.47
(0.26)

Believes in punishment –0.25
(0.22)

–0.60**
(0.19)

Control characteristics

Male child 0.19
(0.19)

0.18
(0.35)

Urban household –0.40
(0.40)

–0.17
(0.22)

Number of adults in household –0.21***
(0.08)

0.03
(0.09)

Number of children in household –0.15**
(0.07)

0.07**
(0.03)

Caregiver’s age (years) 0.00 0.02
(0.02)(0.01)

(continued next page)
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Table 1.3 (continued)

Raw TVIP score 
(Cambodia)

Raw TVIP score 
(Mozambique)

Missing mother 0.39
(0.52)

–0.90**
(0.28)

Missing father –0.33
(0.39)

–0.17
(0.28)

Age fi xed eff ects  Yes  Yes

District fi xed eff ects  Yes  Yes

Constant 5.83***
(0.69)

4.01***
(0.50)

Number of observations  3,915  1,942

Adjusted R2 0.169 0.080
Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia).

Note: Numbers in italics = coeffi  cient/SE. Estimates and standard errors clustered at the 
community level in parentheses. * Signifi cant at 10%; ** signifi cant at 5%; *** signifi cant at 
1%. Regression also includes a series of dummies to account for some variables that were 
missing and had to be imputed (mother/caregiver’s education, mother/caregiver’s age, has 
paper and pen, has book, has bought toy, believes in punishment, and so on). SE = stan-
dard error; TVIP = Test de Vocabulario en Imagenes Peabody.

quartile.37 The evidence on age patterns in socio-economic gradients in 
Cambodia and Mozambique is not as strong as the evidence provided by 
Paxson and Schady (2007) or Fernald and others (forthcoming) based on 
a sample representative of a larger share of the national population in 
Ecuador and Madagascar. Still, the Cambodian and Mozambican samples 
contain a rather homogeneous subset of the national population and as 
such the evidence remains noteworthy in suggesting that socioeconomic 
gradients are likely to increase with age, even at a very low level of eco-
nomic development. 

Conclusion and Policy Implications

The patterns observed in the Cambodian and Mozambican samples are 
remarkably consistent with those previously discussed in the literature,38 
particularly in Ecuador, Madagascar, and Nicaragua. In all fi ve countries, 
signifi cant socioeconomic gradients appear at an early age, and the poorest 
children exhibit serious signs of developmental delays by the time they 
reach age fi ve. In the Cambodian and Mozambican samples, as in those 
from Ecuador, nutrition and parenting are also determined by SES and play 
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a mediating role between SES and cognitive development, though only to 
a small extent.

Although we cannot extrapolate universal patterns from only fi ve 
country-specifi c datasets, the fact that the fi ndings described above are so 
consistent across low-income populations in fi ve countries located in 
three different regions of the world (East Asia, Latin America, and Sub-
Saharan Africa) suggests that similar patterns also exist in a wide range of 
low-income countries, or among low-income populations within wealth-
ier countries. In other words, the external validity of these fi ndings is 
likely to be high.

The chapter highlights pathways through which shocks and ECD inter-
ventions may affect cognitive development, as subsequent chapters will 
further discuss. To the extent that the associations between SES, nutri-
tion, parenting, and cognitive development documented in this chapter 
are causal, any negative shock further affecting SES, nutrition, or parent-
ing is likely to negatively affect cognitive outcomes as well (see chapters 2 
and 3 for a review). In turn, policies and interventions that improve the 
welfare of young children in these areas (including center-based ECD 
programs, home-based programs designed to promote behavior changes 
among parents/caregivers, and cash transfers for families with young chil-
dren) are likely to improve children’s cognitive and overall development 
outcomes (see chapters 4 and 5 for a discussion). As chapter 4 further 
documents, interventions for very young children (below age three) are 
particularly critical.

As mentioned at the beginning of this chapter, early delays in chil-
dren’s cognitive and overall development lead to costly ineffi ciencies in 
the public health and education sectors because these children are more 
likely to be ill, to repeat grades, to drop out of school, and to engage in 
risky behaviors as they become older (see Naudeau and others 2010 for a 
review).

The questions of whether high-quality primary schools can counteract 
earlier delays and, if so, to what extent remain largely empirical in the 
developing world, and more research is needed in this area. Remedial inter-
ventions at older ages, such as education equivalency programs for school 
dropouts or therapeutic interventions for violent youth, can also compen-
sate for some early delays. However, the longer a society waits to intervene 
in the life cycle of a disadvantaged child, the more costly it is to remediate 
the disadvantage (Heckman 2008a).

As the broader literature has shown, ECD interventions have not only a 
high cost-benefi t ratio, but also a higher rate of return for each dollar 
invested than interventions directed at older children and adults (Heckman 
2008b; Heckman, Stixrud, and Urzua 2006). Evidence suggests a potential 
rate of 7–16 percent annually from high-quality ECD programs targeting 
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vulnerable groups (Heckman and others 2009; Rolnick and Grunewald 
2007; see Naudeau and others 2010 for a review of the literature on the 
effectiveness of various types of ECD investments for different types of 
benefi ciaries; see also chapter 5). Another economic advantage of ECD 
intervention is that it enhances both effi ciency and equity: It offers a cost-
effi cient way to produce a well-trained and capable workforce, and leads to 
better outcomes for those at a greater disadvantage (see chapter 4 for a 
review on this topic).

Accordingly, some countries have begun to invest public resources in 
ECD, with a focus on the poorest children. For instance, in Cambodia, the 
government is using part of a Fast Track Initiative Catalytic Fund awarded 
for the period 2008–12 to scale up three different types of ECD programs 
among 1,500 of the poorest communities, including (1) formal preschools, 
(2) community-based preschools, and (3) home-based parenting pro-
grams. In Mozambique, the government is currently preparing a new 
ECD project that will aim to provide services to the most vulnerable com-
munities.

In many other low-income countries, however, governments continue 
to underinvest in children’s early years.39 Although little data exist on the 
magnitude of the cognitive and overall delays that young children are likely 
to face in each of these countries, we can confi dently hypothesize that the 
trends documented in this chapter for fi ve countries across three continents 
are likely to hold there as well. In the absence of ECD interventions, poor 
children in these countries are likely to show serious signs of developmen-
tal delays by the time they enter primary school and to “play catch-up” for 
the rest of their lives.
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Annex

Figure A.1 Quintiles 1, 3, and 5 of Raw TVIP Score Distribution by Age

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia). 

Note: The “mean raw score in the normed sample” is the mean raw TVIP score achieved 
by children in the reference population used to norm the test (see box 1.2). Comparisons 
between raw TVIP scores in Cambodia and Mozambique and the norm should be under-
taken carefully. The norm may not be fully appropriate because it was established based 
on a Spanish version of the TVIP in a sample of Mexican and Puerto Rican children whose 
characteristics may diff er. TVIP = Test de Vocabulario en Imagenes Peabody.
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Figure A.2 Height-for-Age by Age and Wealth Quartile

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia). 
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Figure A.3 Height-for-Age by Age and Caregiver Education

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia). 
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Figure A.4 Language Stimulation by Age and Wealth Quartile

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia). 
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Figure A.5 Language Stimulation by Age and Caregiver Education

Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) 
and Filmer and Naudeau 2010 (Cambodia). 
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Table A.1 Correlates of Nutrition and Parenting in Cambodia and Mozambique

Cambodia Mozambique

Height-for-age 
z-Score

Parenting 
(stimulation index)

Height-for-age 
z-Score

Parenting 
(stimulation index)

Socioeconomic status

Second wealth quartile 0.07 0.12** 0.23* 0.13* 
(0.05) (0.05) (0.11) (0.05) 

Third wealth quartile 0.13*** 0.23*** 0.27** 0.19** 
(0.04) (0.05) (0.11) (0.05) 

Fourth wealth quartile 0.24*** 0.37*** 0.46** 0.24** 
(0.05) (0.05) (0.16) (0.07) 

Caregiver’s education 
(years) 

0.01* 0.07*** 0.02 0.06*** 
(0.01) (0.01) (0.02) (0.01) 

Control characteristics 

Male child 0.03 –0.02 –0.17* 0.02 
(0.03) (0.03) (0.08) (0.04) 

Urban household –0.10 –0.14* 0.17** 0.13*** 
(0.08) (0.08) (0.07) (0.02) 

Number of adults in 
household 

0.00 0.03** –0.01 0.02 
(0.01) (0.01) (0.02) (0.02) 

Number of children in 
household 

–0.05*** 0.09*** 0.02 0.02 
(0.01) (0.01) (0.02) (0.02) 

(continued next page)

4
3



Caregiver’s age (years) 0.00** 0.00 0.00 0.01** 
(0.00) (0.00) (0.00) (0.00) 

Missing mother 0.11 –0.08 –0.03 0.02 
(0.11) (0.09) (0.07) (0.07) 

Missing father –0.12 –0.07 0.24** –0.06 
(0.08) (0.07) (0.07) (0.05) 

Age fi xed eff ects Yes Yes Yes Yes 

District fi xed eff ects Yes Yes Yes Yes 

Constant –1.92*** 0.71*** –1.64*** 0.66*** 
(0.10) (0.11) (0.19) (0.12) 

Number of observations 4,010 4,069 1,944 1,997 

Adjusted R2 0.033 0.084 0.037 0.045
Source: Authors’ calculations based on data from Bruns and others 2010 (Mozambique) and Filmer and Naudeau 2010 (Cambodia). 

Note: Numbers in italics = coeffi  cient/SE. Estimates and standard errors clustered at the community level in parentheses. * Signifi cant at 10%; ** 
signifi cant at 5%; *** signifi cant at 1%. Regression also includes a series of dummies to account for some variables that were missing and had to 
be imputed (mother/caregiver’s education, mother/caregiver’s age, has paper and pen, has book, has bought toy, believes in punishment, and so 
on). SE = standard error.

Table A.1 Correlates of Nutrition and Parenting in Cambodia and Mozambique (continued)

Cambodia Mozambique

Height-for-age 
z-Score

Parenting 
(stimulation index)

Height-for-age 
z-Score

Parenting 
(stimulation index)

4
4
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Notes

 1. Evidence distinguishing between genetic and environmental factors comes pri-
marily from developed countries.

 2. Risk factors are defi ned as “Personal characteristics or environmental circum-
stances that increase the probability of negative outcomes for children” (Cole 
and Cole 2000).

 3. Executive function processes include impulse control, the ability to initiate 
action, the ability to sustain attention, and persistence, all of which are likely to 
signifi cantly infl uence an individual’s capacity to succeed in life. Executive 
function is often included in cognitive development, although both cognitive 
and socioemotional processes are typically involved. For more information, see 
Fernald and others (2009). 

 4. The Corsi test is an internationally standardized short-term memory test. The 
Tifaldi language test is designed specifi cally for Turkish language comprehen-
sion. 

 5. In this study, children are considered disadvantaged if they are stunted, living 
in poverty, or both. 

 6. Ecuador and Nicaragua are currently classifi ed as lower-middle-income coun-
tries by the World Bank, whereas Madagascar is classifi ed as a low-income 
country. 

 7. The broader literature summarized in this volume, and particularly in chapter 
4, highlights the fact that delays in cognitive and overall development can 
accumulate quickly among poor children well before they reach the age of 
three. A limitation of the TVIP is that it can be used only for children aged 30 
months and older, hence precluding the authors from presenting data for 
younger age groups. 

 8. The Home Observation for Measurement of the Environment (HOME) scale 
has been used in several countries to assess the quality of the home environ-
ment and parent-child interactions. 

 9. In this subtest, the child is scored based on his or her ability to fi nd hidden 
objects or to reproduce a sequence according to a given model. 

 10. In this subscale, the child is scored based on his or her ability to repeat words 
and sentences spoken by the enumerator and that are increasingly long and 
diffi cult. 

 11. The three districts are Manjacaze, Xai Xai, and Bilene. The 76 communities 
were chosen from a total of 252 villages in the provinces, of which 167 villages 
were deemed eligible to receive the intervention. Bruns and others (2010) dis-
cuss the site selection procedure in detail.

 12. The Cambodian datasets also include children aged 24 to 35 months old, but 
this chapter focuses on children aged 36 to 59 months for analysis for Cambodia 
and Mozambique to be consistent. 

 13. The following provinces are included: Battambang, Bantey Manchey, Kampong 
Cham, Kampong Thom, Kampot, Prey Veng, and Takeo.

 14. In this context, informal ECD services include community preschools and 
home-based programs.

 15. See Filmer and Naudeau (2010) for a detailed discussion of site selection.
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 16. As previously mentioned, scores on the TVIP are often used as a proxy for cog-
nitive development (rather than linguistic development only).

 17. The research teams decided to use the TVIP rather than the PPVT in both 
Cambodia and Mozambique because the TVIP was considered to be more 
appropriate for children in low-income settings. In both countries, steps were 
taken to translate and pilot the test. This was done in collaboration with a local 
child psychologist in Mozambique and with key informants (experts from the 
survey fi rm and teachers) in Cambodia. 

 18. In Mozambique, the TVIP test was also conducted in Portuguese after it was 
conducted in Changaña. However, Mozambican children in our sample were 
not exposed to the Portuguese language at baseline (they typically learn Portu-
guese upon primary school entry or in the context of ECD interventions). 
Therefore, we present only Changaña results in the following analyses. 

 19. One of the appealing features of externally standardized scores is that they 
can be used to compute the number of months children in the Cambodian 
and Mozambican data lag in comparison with an “average” child in the refer-
ence sample used to norm the test (see box 1.2). Such age equivalencies 
provide striking results. For instance, 59-month-old Cambodian children per-
form at the level that would be expected of 41-month-old children in the 
reference sample. This suggests that by the time Cambodian children are 59 
months old, their cognitive development exhibits an average delay of a year 
and a half (18 months). Mozambican children who are 59 months old display 
signs of an average cognitive delay of two years (24 months), meaning that 
59-month-old children perform at the level that would be expected of 
35-month-old children in the reference sample. Those fi gures are staggering. 
However, they should be interpreted very carefully, given serious issues with 
the standardized score discussed in box 1.2 and the implicit cross-country 
comparisons it relies on. 

 20. Patterns in standardized TVIP scores are fully consistent with the patterns in 
raw TVIP scores discussed below. 

 21. The fi gures presented are smoothed by locally weighted regressions.
 22. Figure A.1 shows the distribution of raw TVIP scores for each age group by 

displaying average scores for the bottom quintile, middle quintile, and top 
quintile of the score distribution. Figure A.1 shows that there are large varia-
tions in TVIP scores within the Cambodian and Mozambican samples. 

 23. Filmer and Scott (2008) discuss the degree of congruence in rankings between 
per capita expenditures and an asset index. Importantly, we do not use the 
asset indexes to compare socioeconomic gradients between countries. Rather, 
we use those indices to compare cognitive development between the most 
wealthy and the least wealthy in each sample.

 24. The construction of asset indices, following the methodology proposed in 
Filmer and Pritchett (2001), is detailed in Bruns and others (2010) and Filmer 
and Naudeau (2010).

 25. Fathers are the primary caregiver for 212 children in the Cambodian sample 
and 290 children in the Mozambican sample. 

 26. All results in the rest of this chapter are presented for raw TVIP scores. Results 
are robust if internally standardized TVIP scores are used instead.
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 27. See fi gure A.1.
 28. The Cambodian dataset pools two different samples drawn using different 

methodologies (see Filmer and Naudeau 2010), and we also include a dummy 
for the formal sample to control for any constant differences between the two 
samples.

 29. To repeat, the magnitude of coeffi cients should not be compared between 
countries, given potential cultural sensitivity of the TVIP test as well as the fact 
that the asset index varies between countries. 

 30. We use height-for-age because our measure of cognitive development is 
cumulative, so that short-term measures such as weight-for-height would not 
be appropriate. In addition, weight data are not available for the Cambodian 
sample. 

 31. A child with a height-for-age z-score below −2 is considered stunted.
 32. Evidence on the association between SES, nutritional status, and parenting is 

presented in annex fi gures A.2 to A.5, as well as table A.1.
 33. See fi gures A.4 and A.5, as well as table A.1.
 34. See fi gures A.2 and A.3, as well as table A.1.
 35. No signifi cant negative trend is seen in language stimulation or height-for-age 

over time, in contrast with the patterns observed for cognitive delays, which 
accumulate over time.

 36. Accounting for parenting only (without nutrition) leads to the following 
changes in the SES coeffi cient: In Cambodia, the coeffi cient for the second 
quartile in table 1.3 decreases by 14.9 percent, the coeffi cient of the third quar-
tile by 23.5 percent, and the coeffi cient of the fourth quartile by 16.5 percent 
compared with table 1.2. The coeffi cient of caregiver education decreases by 
17.6 percent. In Mozambique, the coeffi cient of the fourth asset quartile vari-
able decreases by 13.2 percent. The coeffi cients of the fi rst and second quar-
tiles, as well as caregiver education, are not signifi cant in table 1.2.

 37. In both countries, similar patterns are found if the internally standardized TVIP 
score is used instead of the raw TVIP score. In both samples, coeffi cients for the 
2nd asset quartile are also statistically higher for the older age group than for 
the younger age group.

 38. It is also consistent with results from the literature in developed countries.
 39. The OECD research study Starting Strong II (OECD 2006) suggests that 1.0 

percent of GDP is the minimum public investment required to ensure provision 
of quality ECD services.
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The Infl uence of Economic 
Crisis on Early Childhood 
Development: A Review 
of Pathways and Measured 
Impact
Jed Friedman and Jennifer Sturdy

Human capital, understood broadly in terms of skills, both cognitive and 
noncognitive, as well as capabilities, such as health or social functioning, is 
one of the foremost determinants of welfare. Increased attention has 
focused on the disproportionate infl uence of early life conditions in the 
production of adult human capital, and various investments in early life 
have been shown to be highly cost-effective (Bärnighausen and others 
2008; Horton, Alderman, and Rivera 2008). These investments also have 
far-reaching potential for reducing the intergenerational transmission of 
poverty. Not only do children who develop cognitive and noncognitive 
skills grow up to be more productive, but increasing evidence shows that 
improved parental education and skill are subsequently related to improved 
child survival, health, nutrition, cognition, and education (Helmers and 
Patnam 2010; Lam and Duryea 1999; Psacharopoulos 1989; Rosenzweig 
and Wolpin 1994).

One of the major risks to skill formation in children is poverty. Condi-
tions associated with poverty are in turn associated with worse physical 
health, psychosocial health, and cognitive outcomes observed in children 
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(Bradley and Corwyn 2002), and the greater cumulative exposure to 
these conditions or risk factors is associated with signifi cantly lower 
cognitive development (Sameroff and others 1993). Much recent schol-
arship has delineated and explored the various interlinkages between 
poverty and low early childhood development (ECD) outcomes, sum-
marized in chapter 1. This chapter instead focuses on the possible ECD 
consequences of one important category of impoverishing event: the 
economic crisis.

As the 2008 global fi nancial crisis has again demonstrated, economic 
crises are an unfortunate recurring event in the world and can have severe 
consequences for household livelihoods. Economic crises, defi ned as sharp, 
negative fl uctuations in aggregate income, are especially common in devel-
oping countries (Loayza and others 2007), and the frequency with which 
they occur has been increasing in recent history (Montiel and Serven 
2005). Declines in household and community resources are not the only 
risks that arise from an economic crisis because of its aggregate nature. At 
the same time as households cope with the possibility of reduced income 
from aggregate economic contractions, vital public services may also expe-
rience a decline in quality or availability, which in turn may have an 
additional impact on skill development among children. For example, the 
economic crisis that hit Latin America in 1982 led to a decrease in public 
health spending and had a disproportionate effect on the poorest groups 
(Musgrove 1987).

This chapter reviews the existing rigorous empirical evidence that links 
economic crisis to adverse ECD-related outcomes. The studies reviewed all 
involve ex post analysis that contrasts outcomes assessed with population-
representative data with equivalent data measured before the crisis period 
(more speculative studies that infer crisis impacts from previously estimated 
parameters, perhaps extrapolated from different populations, are not 
included here). The pre- and post-data bracket an arguably exogenous 
event, the economic crisis, and so differences in observed outcomes can be 
ascribed to the infl uence of crisis as long as the gap between pre- and post-
observations is of suitably short duration. Only results estimated to be 
 statistically signifi cant at conventional levels are discussed. Very few of 
these reviewed studies have directly investigated the infl uence of aggregate 
economic shocks on the cognitive and noncognitive skills of young chil-
dren. However, numerous studies have explored the relationship between 
economic crisis and intermediate outcomes, such as nutritional status, that 
play a key role in ECD. This broad literature is summarized herein.

The next section begins with a discussion that delineates the in utero and 
early life pathways that determine ECD to establish a framework to assess 
the possible effects of economic crisis on these pathways and ultimately, 
perhaps, on ECD. The following sections then review the existing evidence 
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concerning the impacts of recent economic crises on these nutritional and 
environmental pathways. The chapter concludes with a discussion of policy 
responses that may serve to mitigate the detrimental effects from aggregate 
economic shocks.

Early Childhood Development Pathways

To understand how aggregate shocks can affect ECD, we fi rst review 
the determinative mechanisms for ECD. Conservative estimates from 
Grantham-McGregor and others (2007) suggest that over 200 million chil-
dren under fi ve years of age living in developing countries fail to reach their 
cognitive development potential because of a range of factors, including 
poverty, poor health and nutrition, and lack of stimulation in home envi-
ronments. It is possible that this burden increases during times of crisis as 
poverty increases and food security is threatened. However, to investigate 
this claim more carefully it is necessary to understand the pathways through 
which poverty infl uences skill acquisition in children.

Walker and others (2007) list three functional domains in early child-
hood that affect readiness for school and subsequent school performance: 
cognitive ability, social-emotional competence, and sensory-motor devel-
opment. The authors then extensively review the existing evidence to 
identify risk factors that may inhibit these functional domains. Based on 
the consistency of evidence, as well as the magnitude of the risk factor in 
terms of both prevalence and infl uence on development outcomes, the 
authors identify four key risk factors that each affect at least 20 percent of 
children in developing countries: stunting (31 percent of children under 
age fi ve), iron defi ciency (23–33 percent of children under age four), iodine 
defi ciency (35 percent of the population worldwide), and inadequate cog-
nitive stimulation. In addition, the authors argue there is enough evidence 
to suggest additional risk factors, including intrauterine growth restriction 
(11 percent of births) and maternal depression (17 percent prevalence).

These nutritional and environmental pathways are summarized in 
table 2.1, which lists the operational measure of each risk factor and 
sources of evidence for the inclusion of each risk factor, as well as the 
measured impacts on ECD. The majority of these measures are nutri-
tional, concerning either the nutrition of the child or the in utero envi-
ronment, and an existing literature documents the impacts of economic 
crisis on nutrition; this is reviewed in a later section. Two other risk factors, 
maternal depression and inadequate cognitive stimulation in the home 
and community, have been studied far less in regard to potential impacts 
from economic crisis; the case of maternal depression is also explored in 
a later section. The next section, however, fi rst discusses the possible 



Table 2.1 Main Pathways for Early Childhood Development Outcomes

Risk factor/Indicator Summary of evidence Source (country) Impact on ECD
Nutritional

Intrauterine growth restriction/
Infants at term with low birth 
weight (<2,500 g; ≥37 weeks’ 
gestation)

Cohort studies indicate develop-
mental defi cits up to age 3 years.

Grantham-McGregor et al. 1998 
(Brazil)

Lower developmental levels

Gorman and Pollitt 1992 
(Guatemala)

Lower cognitive scores at age 
2 years

Gardner et al. 2003 (Jamaica) Poor problem-solving ability at 
7 months

Walker et al. 2004 (Jamaica) Lower developmental levels at 
15 and 24 months

Childhood undernutrition/
Stunting (height-for-age below 
�2 SD of reference values)

Prospective cohort studies show 
stunted children have poorer 
cognitive outcomes. Supplemen-
tary feeding trials all show 
concurrent benefi ts, although 
long-term benefi ts are less 
consistent.

Berkman et al. 2002 (Peru) Children with severe stunting in 
second year of life scored 
10 points lower on WISC-R test at 
9 years old

Mendez and Adair 1999 
(Philippines)

Children with stunting at age 
2 were associated with signifi cant 
defi cits (–0.14 SD) in cognitive 
test z-scores at age 8 years old

Iodine defi ciency Iodine-defi cient groups are 
consistently shown to have 
lower development.

Maternal supplementation trials 
are suffi  ciently robust to 
establish that iodine defi ciency in 
utero causes congenital 
hyperthyroidism and poor 
development in childhood.

Bleichrodt et al. 1987 
(Meta-analysis)

Meta-analysis of 18 studies 
showed IQ scores 13.5 points 
lower with iodine defi ciency

Qian et al. 2005 (China) Meta-analysis of 37 studies in 
China for children under 16 years 
found IQ scores 12.5 points lower
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Iron defi ciency/Iron defi ciency 
anemia

Iron defi ciency anemia in infancy 
is associated with short- and 
long-term development defi cits.

Supplementation trials show 
benefi ts to motor and social-
emotional development, with 
cognitive benefi ts reported in 
preschool children.

Grantham-McGregor and Ani 
2001 (Meta-analysis)

Longitudinal studies indicate 
consistently that anemic children 
(<2 years) continue to have poor 
cognitive and motor develop-
ment and school achievement 
into middle childhood

Environmental

Cognitive stimulation or learning 
opportunities

Consistent evidence from 
intervention studies shows that 
providing cognitive stimulation 
or learning opportunities to 
young children signifi cantly 
increases both cognitive and 
social-emotional competence.

Gardner et al. 2003 (Jamaica) Signifi cantly higher cognitive 
functioning in young children 
given cognitive stimulation or 
learning opportunities

Maternal depression Consistent evidence from 
associational studies shows 
signifi cantly lower cognitive and 
social-emotional competence in 
infants of depressed mothers.

Galler et al. 2000 (Barbados) Reduced levels of cognitive 
function and higher levels of 
behavior problems reported in 
young children of depressed 
mothers

Source: Adapted from Walker and others 2007.

Note: ECD = early childhood development; SD = standard deviation.
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infl uence of economic crisis on decidedly the most adverse ECD outcome: 
infant mortality.

Aggregate Shocks and Infant Mortality

The most severe condition affecting ECD is infant and early child mortality. 
Country-level investigations that examine the infl uence of aggregate eco-
nomic shocks on infant mortality reveal a mixed picture. Much of the initial 
evidence was derived from developed economies and concluded that the 
likelihood of infant survival, like many health indicators, actually improves 
during recessions. For example, Dehejia and Lleras-Muney (2004) fi nd that 
infant mortality is generally pro-cyclical in the United States. A variety of 
transmission mechanisms have been proposed to explain why economic 
recessions lead to improved child health in developed countries, including 
reductions in air pollution (Chay and Greenstone 2003), reductions in 
health-damaging behaviors such as smoking and drinking, and increases in 
the probability that mothers engage in time-intensive activities such as 
exercise and prenatal care (Ruhm 2000; Ruhm and Black 2002).

Country-level studies from the developing world have shown a less 
defi nitive pattern. Sharp economic downturns were associated with 
increases in infant mortality in Mexico (Cutler and others 2002), Peru 
(Paxson and Schady 2005), and India (Bhalotra 2010). However, when 
looking at the 1997 fi nancial crisis in Southeast Asia, little impact on mor-
tality has been identifi ed in Indonesia (Strauss and others 2004).

One recent comprehensive study of developing countries has identifi ed 
a clear link between aggregate economic contractions of suffi cient magni-
tude and increases in the likelihood of mortality in the fi rst year of life. 
Baird, Friedman, and Schady (2010) pool all available Demographic and 
Health Surveys (DHS) from 59 developing countries around the world to 
construct a dataset of 1.7 million live births over series of varying lengths, 
depending on the timing and number of surveys taken, in each country. 
The authors identify a large negative association between infant mortality 
in a given year and their measure of crisis—deviations of per capita gross 
domestic product (GDP) from trend. A 1 percent decrease in per capita GDP 
results in an increase in infant mortality of between 0.24 and 0.40 deaths 
per 1,000 children born. On average, the country-specifi c year-on-year 
decrease in infant mortality in their data is 2.5 deaths per 1,000 live births; 
thus, a 1 percent shortfall in per capita GDP from expected trends results in 
an increase in infant mortality of between 10 and 15 percent of the average 
annual mortality decline (and a crisis on the order of 7–10 percentage 
points of GDP completely erases the expected secular gain).

Furthermore, Baird, Friedman, and Schady (2010) identify important 
heterogeneity within this average relationship between infant mortality 
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and economic crisis. The mortality of children born to rural and less edu-
cated women is more sensitive to economic shocks, which suggests that the 
poor are disproportionately affected during most economic crises, and per-
haps the poor face important credit constraints that bind in tragic ways 
during large contractions.

The mortality of girls is also signifi cantly more sensitive to aggregate 
economic shocks than that of boys. This gender differential exists even in 
regions such as Sub-Saharan Africa that are not particularly known for 
son preference and indicates a behavioral dimension where households 
conserve resources to better protect young sons at the expense of daugh-
ters. Finally, the relation between economic shocks and infant mortality 
is decidedly nonlinear. Figure 2.1 reproduces a fi gure from the Baird, 
Friedman, and Schady (2007) working paper that nonparametrically relates 

–0.15

–5

0

5

10

15

20

–0.1 –0.05 0 0.05 0.1
Detrended GDP

D
et

re
nd

ed
 IM

R

Male Female

Figure 2.1  Relation between IMR (Detrended) and Log Per Capita GDP 
(Detrended)

Source: Baird, Friedman, and Schady 2007.

Note: Estimated with locally weighted least squares. GDP is measured in year 2000 inter-
national (purchasing power parity) dollars. GDP = gross domestic product; IMR = infant 
mortality rate.



58�|�Jed Friedman and Jennifer Sturdy

deviations from trend for both the infant mortality rate (IMR) and GDP. 
For small departures from trend (noncrisis years), little relation is seen 
between IMR and GDP. However, as negative departures grow in magni-
tude, that is, as the magnitude of the economic shock increases, the infl u-
ence on the mortality of female infants is particularly apparent.

Even though the gender difference in mortality response to crises 
observed in many regions suggests a behavioral dimension related to 
declines in household income, little evidence is available to illuminate the 
causal pathway by which economic shocks are translated into elevated 
mortality. Baird, Friedman, and Schady (2010) leverage birth timing to 
reveal that it is the economic conditions “around” the time of birth (a three-
month window) that appear to be most determinative of survival in the 
fi rst year of life. However, the pathways by which shocks in this vulnerable 
period translate into increased likelihood of death are still not clear.

Christian (2010) argues for the importance of maintaining adequate 
nutrition during crisis periods to avert increases in child mortality and mor-
bidity but does not present evidence that this is a dominant causal channel 
for elevated mortality. A decline in the quality or quantity of public health 
services during periods of crisis is another potential mechanism, and 
Ferreira and Schady (2009) contrast the experiences of Indonesia and Peru 
to indicate the likely importance of maintaining critical health services. 
However, the evidence does not extend beyond these two case studies.

Emerging fi ndings indicate that the negative relation between eco-
nomic crisis and infant survival is attenuated in middle- and upper-middle-
income developing countries, perhaps delineating a bridge where the 
counter-cyclicality of IMR and aggregate income in low-income countries 
switches to the pro-cyclicality observed in high-income countries. Miller 
and Urdinola (2010) observe that child mortality is positively related to 
the coffee price in coffee-growing regions of Colombia, whereas Schady 
and Smitz (2010) investigate recent economic crises in 17 middle-income 
countries and fi nd that IMR rose during only two contractions—in Armenia 
and Peru—that also happened to experience some of the most severe 
shocks. Currently, however, in much of the developing world the risks to 
infant survival are still present. Friedman and Schady (2009) estimate 
that the 2008 global fi nancial crisis led to 35,000–50,000 excess infant 
deaths in Sub-Saharan Africa the following year.

Aggregate Shocks and Nutritional Pathways

If economic crises affect the mortality of infants and young children, it is 
highly probable that crisis can also infl uence the health of surviving chil-
dren to a substantial degree. One long-standing concern that has received 
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much of the attention in the literature is the effect of crises on nutritional 
status. For example, in a speculative exercise that uses data available from 
the 1997 East Asian crisis, Bhutta and others (2009) model the plausible 
impacts of the 2008 economic crisis on various infant and child health indi-
cators for the Asia region. While noting the insuffi ciency of some data, their 
results suggest maternal anemia rates may increase 10–20 percent, the 
prevalence of low birth weight by 5–10 percent, childhood stunting by 3–7 
percent, wasting by 8–16 percent, and under-age-fi ve mortality by 3–11 
percent. The most notable potential pathway for these impacts is lower 
quantity and quality of nutritional intake resulting from increased food 
insecurity and lower household income.

If these adverse impacts have indeed occurred, the implications for ECD 
outcomes are clear, given that these affected domains are some of the criti-
cal developmental risk factors listed in table 2.1. Although the crisis impacts 
mentioned above are hypothetical based on a model calibrated with his-
torical data, a substantial body of work has investigated the ex post impacts 
of aggregate shocks on various nutritional measures, including birth weight, 
child stunting, underweight and wasting, and child anemia. This section 
reviews this empirical evidence base, and the empirical fi ndings are sum-
marized in table 2.2.

Birth Weight

Low birth weight, defi ned as less than 2,500 grams at birth, is a signifi cant 
determinant for infant mortality (McCormick 1985) and reduced develop-
mental outcomes (Gardner and others 2003; Gorman and Pollitt 1992; 
Grantham-McGregor and others 1998; Walker and others 2004). The 
importance of such a risk factor in determining ultimate ECD is clear. How-
ever, empirical evidence is limited on the causal impacts of aggregate shocks 
on birth weight.

One piece of evidence comes from Argentina, where the 1999–2001 
recession and consequent 2001–02 economic collapse resulted in a 17 per-
cent drop in GDP from 2000 to 2002. Although the economic recovery was 
relatively quick, the crisis had a potentially lasting effect on human devel-
opment levels. Cruces, Gluzmann, and Lopez Calva (2010) use data over 
the 1993–2006 period and leverage regional variation in GDP and health 
outcomes to estimate a low birth weight to GDP elasticity. For years in 
which there is contraction in regional GDP, the authors estimate an elastic-
ity of 0.25 case of low birth weight per 1,000 births for every percentage 
point decline in GDP per capita. Applying this estimate to the growth short-
fall from the 2007–09 crisis in Argentina, the authors project an increase in 
the rate of low-weight births from 68.1 to 70.1 per 1,000. Interestingly, the 
authors’ estimates fi nd no signifi cant impact from an increase in GDP on 



Table 2.2 Impacts of Aggregate Shocks on Main Pathways for Early Childhood Development Outcomes

Risk factor
indicator Summary of evidence Source

Crisis type, year, 
and country Impact on ECD

Pathway: Nutritional

Intrauterine growth 
restriction/Infants at term 
with low birth weight 
(<2,500 g; ≥37 weeks’ 
gestation)

There is limited empirical 
evidence on the eff ects of 
shocks on infant birth weight; 
however, the current available 
evidence suggests increases in 
the risk of low birth weight. 
Further empirical research is 
required.

Cruces et al. (2010) Economic, 2001–02, 
Argentina

Low-weight births to GDP 
elasticity of –0.25 per 
1,000 births during 
crisis period

Burlando (2010) Month-long blackout, 
2008, Tanzania

Reduced birth weight 
between 50–100 grams

Childhood undernutrition/
Stunting (height-for-age 
below –2 SD of reference 
values)

There is evidence of increased 
stunting from extreme shocks 
and some more moderate 
shocks. Impacts are found 
among those aged under 
24 months during the period of 
exposure, suggesting the 
youngest are the most 
vulnerable. However, there is 
little evidence on the lasting 
impacts of these increases in 
early childhood undernutrition, 
whether catch-up is possible 
and to what degree.

Strauss et al. (2004) Economic, 1997–98, 
Indonesia

No negative conse-
quences from 1997 crisis

Paxson and Schady 
(2004)

Economic, 1988–92, Peru Reduction of 0.25 z-score 
at age 4 observed for 
children born during the 
crisis 

Hoddinott and 
Kinsey (2001)

Drought, 1994–95, 
Zimbabwe

Reduction of 1.5–2 cm of 
growth for children 12–24 
months, but not older 
cohort

Alderman et al. 
(2006)

Civil war and drought, 
1982–84, Zimbabwe

Reduction of z-score 
0.58 SD

Yamano et al. (2003) Drought, insect attack, 
and crop disease, 
1995–96, Ethiopia

Reduction of 0.12–0.17 cm 
for children 6–24 months

Hidrobo (2010) Economic, 1998–2000, 
Ecuador

Reduction of z-score by 
0.1 SD

6
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Iodine defi ciency To our knowledge, there is no 
evidence on the impacts of 
crises on iodine defi ciency.

N/A N/A N/A

Iron defi ciency/
Iron defi ciency anemia

There is little direct evidence 
concerning the eff ects of 
economic crisis on child or 
mother micronutritional status, 
although it is possible that 
where macronutritional defi cits 
arise due to aggregate income 
shortfalls, micro-
nutritional defi cits may also 
occur. Further empirical 
research is required.

Block et al. (2004) Economic and drought, 
1997–98, Indonesia

Decrease of 6.1% in 
child hemoglobin 
concentration 

Frankenberg et al. 
(1999)

Economic, 1997–98, 
Indonesia

No impact on child or 
mother hemoglobin levels

Child malnutrition/
Wasting (weight-for-
height z scores –2 SD or 
more below the mean)

Although wasting is often used 
to assess the severity of 
emergencies because it is 
strongly related to mortality, 
we fi nd little empirical evidence 
on the impacts of aggregate 
shocks on wasting. Further 
empirical research is required.

Block et al. (2004) Economic and drought, 
1997–98, Indonesia

Similar to Waters et al. 
(2003), no impact on 
weight-for-age. However, 
wasting increased from 
6% to 12%.

Child malnutrition/
Underweight (weight-for-
age z scores –2 SD or 
more below the mean)

To our knowledge, there is little 
empirical evidence to suggest 
that aggregate shocks impact 
childhood underweight status, 
as measured by weight-for-age. 
Further empirical research is 
required.

Waters et al. (2003) Economic, 1997–98, 

Indonesia

No impact on weight-for-
age, although women 
(potential mothers) with 
BMI less than 18 increased 
from 14.1% to 14.7%

(continued next page)



Frankenberg et al. 
(1999)

Economic, 1997–98, 
Indonesia

No impact on weight-for-
age

Pongou et al. (2006) Economic and subsequent 
structural adjustment 
reform, 1990s, Cameroon

Increase in malnutrition 
for children 0–3 years 
from 16% to 23%

Pathway: Environmental

Cognitive stimulation To our knowledge, there is no 
evidence on the impacts of 
crises on child cognitive 
stimulation.

N/A

Maternal depression No study has yet linked a rise 
in economic crisis–induced 
adult psycho-social morbidity 
to adverse child outcomes. 
This is a clear gap in the 
literature that needs to be 
addressed before we can 
confi dently point to maternal 
depression as another relevant 
channel for economic crisis 
infl uencing ECD outcomes.

Economic, Thailand Increase in suicidal 
ideation among recently 
unemployed adults

Economic, Indonesia Increase in symptoms 
related to depression and 
anxiety among adults

Source: Authors’ compilation.

Note: BMI = body mass index; ECD = early childhood development; GDP = gross domestic product; N/A = not available; SD = standard deviation.

Table 2.2 Impacts of Aggregate Shocks on Main Pathways for Early Childhood Development Outcomes (continued)

Risk factor
indicator Summary of evidence Source

Crisis type, year, 
and country Impact on ECD
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low birth weight, suggesting an asymmetric relation between changes in 
low-birth-weight prevalence and changes in aggregate income similar to 
that observed for infant mortality referenced above.

Although not an economic crisis on a large scale, Burlando (2010) com-
bines data from a 350-household survey, as well as 20,000 birth records 
covering a multiyear period, to demonstrate that income loss associated 
with a month-long power outage in Tanzania resulted in reductions in 
birth weights of infants born seven to nine months later. For women who 
were at most seven weeks pregnant when the power outage began to those 
who became pregnant two weeks after the end of the blackout, the author 
observes a reduction in birth weight of between 50 and 100 grams. These 
birth weights were recorded in the main maternity ward in the urban area 
of Zanzibar Town, which caters mostly to the urban population hardest hit 
during the power outage. Explanations such as a change in the composition 
of hospital-seeking women, prenatal care consultations, and food shortage 
are ruled out as signifi cant determinants for the difference in birth weight. 
Although evidence was found of a change in fertility behavior due to the 
blackout, with a higher number of subsequent births in the affected cohort 
and an increase in the number of teenage mothers, higher fertility could 
not explain why low birth weights were observed for women already preg-
nant during the blackout. The author proposes reduced maternal nutri-
tional intake resulting from the temporary income shock as the main 
transmission mechanism for reduced birth weights. When compared with 
other cohorts, data suggest that women who were visibly pregnant during 
the blackout received insurance from shocks, whereas women who may 
not have known they were yet pregnant or had conceived during the 
blackout did not receive the same protection.

Stunting

Childhood stunting is primarily an indicator of chronic malnutrition, espe-
cially in utero and in early childhood, and is calculated by comparing the 
height-for-age of a child with a reference population of well-nourished and 
healthy children. Stunting (height-for-age z scores 2 standard deviations or 
more below the mean) has a demonstrated increased risk for poorer cogni-
tive outcomes, including performing poorly in school, decreased scores on 
cognitive function tests (Berkman and others 2002; Mendez and Adair 
1999). Stunted children fail to acquire skills at normal rates compared with 
nonstunted children (Grantham-McGregor and others 1997), and for this 
reason the impacts of aggregate shocks on childhood stunting may have 
severe consequences for ECD. The evidence largely, although not exclu-
sively, points to the presence of such impacts from crisis, especially for shocks 
of the very largest magnitudes.
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Paxson and Schady (2004), who use DHS data from 1992, 1996, and 
2000 to estimate the impact of the 1988–92 Peruvian crisis on child nutri-
tional status, fi nd that children born at the beginning of the crisis and 
observed at four years of age in 1992 had signifi cantly lower height (approx-
imately 0.25 z-scores lower) compared with the same aged peers in 1996 
and 2000 who exhibited no differences from each other. The lack of data 
on stunting for the precrisis period makes this fi nding suggestive but not 
defi nitive. In contrast Strauss and others (2004) fi nd no negative conse-
quences from the 1997 Indonesian crisis on stunting when comparing a 
panel of children measured in 1997 and then 2000 (consistent with the 
null fi nding for infant mortality in Indonesia cited earlier).

Using panel data from households living in rural Zimbabwe, Hoddinott 
and Kinsey (2001) estimate the impact of an extreme crisis, the 1994–95 
drought, on childhood stunting. The authors use data from households 
fi rst interviewed in 1983 to 1984, interviewed again in 1987, then annu-
ally from 1992 to 1997. This enables a comparison of height-for-age 
between children in similar age cohorts in years of average rainfall (mea-
sured in 1993 and 1994) with those in drought years (measured in 1995 
and 1996). The analysis fi nds that children aged 12–24 months lost 1.5–2.0 
centimeters of growth, with no impact on older children. The evidence 
suggests that the drought had an impact only on children residing in 
poorer households (measured in terms of livestock holdings) who are 
arguably less able to buffer income shortfalls with asset sales. The nutri-
tional effects of the drought for those affected also persisted to the end of 
the study period, indicating that growth was not able to catch up. In a 
similar analysis, using data on children’s nutritional status as preschoolers, 
the nutritional status of their siblings at a comparable age and information 
on both civil war and drought shocks, the Zimbabwe civil war resulted in 
a reduction in the child height-for-age z-score of 0.5, and the 1982–84 
drought shock resulted in a reduction of 0.6 (Alderman, Hoddinott, and 
Kinsey 2006).

Yamano, Alderman, and Christiaensen (2003) use data from three 
national surveys carried out in 1995–96 in Ethiopia to assess the impact of 
food aid programs on stunting in the presence of crop damage resulting 
from recent droughts, insect attacks, and crop disease. Through this analy-
sis, the authors fi nd that a 10 percent increase in crop damage corresponds 
to a 0.12-centimeter reduction in growth over a six-month period for chil-
dren 6–24 months old. When food aid is controlled for in the analysis, the 
crop damage corresponds to a 0.17-centimeter reduction in child height, 
indicating the partially protective effects of such aid. Similar to other fi nd-
ings, no signifi cant impact of crop damage is seen on child growth for 
children 25–50 months old, highlighting the vulnerability of this younger 
critical age group (under 24 months) to shocks.
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In summary, evidence has been found of increased stunting from 
extreme shocks, such as drought and perhaps the very large economic con-
tractions witnessed in Peru over the 1988–92 period, although impacts 
from more moderate crises are somewhat mixed. In addition, little is known 
about the lasting impacts of these increases in childhood stunting, if catch-
up is possible, and if so to what degree.

Other Nutritional Outcomes

Pongou, Salomon, and Ezzati (2006) use pooled cross-sectional Cameroon 
DHS data from 1991 and 1998 to estimate the combined effect of economic 
crisis and subsequent government adjustment programs (which reduced 
public expenditures) on child malnutrition. Child malnutrition is defi ned in 
this analysis as underweight (weight-for-age z-scores 2 standard deviations 
or more below the mean) for children under age three. The data cover a 
period of increasing poverty at least in part due to economic crisis and 
related reductions in public expenditures, and so the authors are able to test 
how malnutrition may be affected by an aggregate shock, as well as how 
this impact may be mediated by economic status and accessibility to formal 
health care.

The authors fi nd that underweight status for children under age three 
increased from 16 percent in 1991 to 23 percent in 1998. Declines in eco-
nomic status and health care accessibility were both correlated with an 
increase in malnutrition in urban areas, with the children of educated 
mothers the most protected from adverse changes. In rural areas, reduc-
tions in health access, but not economic status, were correlated with an 
increase in malnutrition, and children born either to low-educated mothers 
or into poor households experienced the largest increases in underweight 
status. However, what is not clear from the analysis is whether this change 
in health access was due to a reduced ability to pay on the part of house-
holds or a reduced ability of the health system to provide care.

A handful of studies have documented the impact of the 1997 Indonesia 
crisis on other health outcomes that can be ultimately linked to child devel-
opment, including micronutritional defi ciencies and general access to 
health care. Waters, Saadah, and Pradhan (2003) examine the impact of 
the 1997–98 East Asian crisis on health utilization and outcomes in 
Indonesia. During the crisis, infl ation was at an annual rate of 58 percent, 
food prices increased an estimated 80 percent, and the overall poverty 
level increased from 11 to 20 percent. Utilization of public facilities declined 
8 percent, while private facility utilization declined 4 percent from 1997 
to 1998. The authors found no impact of the crisis on child nutritional 
status, as measured by weight-for-age. However, evidence for the same 
period was found for slight decreases in women’s body mass index (BMI) 
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(Frankenberg, Thomas, and Beegle 1999). This suggests that women and 
perhaps other adults served as a buffer for children during the shock period.

Using nutritional surveillance data from rural Central Java, Block and 
others (2004) also estimate the impact of Indonesia’s 1997–98 drought and 
fi nancial crisis on child health outcomes. The authors decompose data 
trends into time, age, and cohort effects using 14 rounds of data from 
December 1995 to January 2001. The authors argue that failure to control 
for age and cohort effects will substantially underestimate the impact of the 
crisis on nutritional outcomes. Similar to Waters, Saadah, and Pradhan 
(2003), the authors fi nd no impact on child underweight status (weight-
for-age). However, they fi nd large and long-lasting impacts on other mea-
sures of nutritional status, including wasting (weight-for-height z-scores 2 
standard deviations or more below the mean) and micronutrient status. The 
analysis shows that prevalence of wasting doubled from 6 to 12 percent, 
with limited recovery by 2001. The effects on mean hemoglobin concentra-
tion from December 1996 to July 1998 show a decrease of 6.1 percent. With 
larger impacts on hemoglobin concentration in children born or conceived 
during the crisis, it appears that maternal malnutrition was an additional 
pathway for increased risk of iron defi ciency anemia in children. This con-
clusion is validated through observed decreases in egg, dark green leafy 
vegetable, and cooking oil consumption at the household level.

Micronutritional defi cits such as iron or iodine defi ciency are two of the 
six ECD risk factors in table 2.1; however, little further direct evidence has 
been identifi ed concerning the effects of economic crisis on child or mother 
micronutritional status, although it is possible that where macronutritional 
defi cits arise because of aggregate income shortfalls (see above), micronu-
tritional defi cits may also occur. The only other evidence on child anemia 
and crisis also derives from the 1997 crisis in Indonesia. Strauss and others 
(2004) and Frankenberg, Thomas, and Beegle (1999) fi nd no change in 
hemoglobin levels of children or mothers, although the relatively limited 
frequency of data collection may not have been able to identify the impacts 
observed in Block and others (2004). This is an area for further inquiry.

Aggregate Shocks and Environmental Pathways

Psychosocial morbidity, especially maternal depression, is yet another risk 
factor for ECD (Sohr-Preston and Scaramella 2006). Factors associated with 
poverty such as unemployment and increased material risk are also associ-
ated with poorer adult psychosocial health, at least in developed countries, 
thus highlighting another causal channel linking poverty with potentially 
lower ECD measures. In the United States, low-income respondents have 
lower odds of having no psychosocial disorder relative to high-income 
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respondents (odds ratio [OR] = 0.6), as do respondents with less than a 
high school education relative to college graduates (OR = 0.3) (Kessler 
and others 2005). In a series of studies sponsored by the International 
Consortium in Psychiatric Epidemiology, the odds of experiencing two 
or more (comorbid) disorders in the past 12 months increase with declin-
ing income and education in Canada, the Netherlands, and the United 
States, but not in Mexico (WHO International Consortium in Psychiatric 
Epidemiology 2000).

Researchers have taken an interest in investigating the causal mecha-
nisms and direction of this observed association. Competing theories 
include the social causation hypothesis, whereby low socioeconomic status 
leads to mental disorders through pathways such as stress and relative 
deprivation, and the drift or selection hypothesis, in which mental ill-health 
leads to declines in socioeconomic status via reduced educational and occu-
pational attainment. This distinction is relevant for understanding the pos-
sible impacts of economic crisis on ultimate ECD outcomes, because the 
selection hypothesis would preclude strong effects of crisis on parental psy-
chosocial well-being whereas the social causation hypothesis would allow 
for it.

Several tests of these theories, all based on data from developed coun-
tries, suggest that both mechanisms are probably relevant. A New Zealand–
based study (Miech and others 1999) fi nds that internalizing disorders 
(anxiety and depression) do not affect subsequent educational attainment, 
whereas externalizing disorders (conduct and attention defi cit disorders) 
do. Social causation effects explain the relationship between anxiety disor-
ders and educational attainment, whereas both causation and selection 
effects apply to conduct disorder. Johnson and others (1999), following a 
cohort of young children in New York State for almost 20 years, fi nd sup-
port for the social causation hypothesis for anxiety, depressive, disruptive, 
and personality disorders, whereas disruptive and substance use disorders 
appeared to select respondents into lower educational attainment. The root 
cause behind social causation may very well be stressors related to percep-
tions of loss of autonomy rather than low income per se; for example, 
indebtedness is a greater predictor of depression and anxiety than low 
income levels in the United Kingdom (Jenkins and others 2008). This is a 
suggestive fi nding that may be salient for understanding the psychosocial 
impacts of economic crisis on adult caretakers of young children.

Turning to the relatively sparse evidence from developing countries, the 
linkages between poverty and poor psychosocial health in the developing 
world are less clear. Patel and Kleinman (2003) fi nd signifi cant associations 
between socioeconomic status (broadly interpreted) and common mental 
disorders in 10 out of 11 developing-country studies, and Das and others 
(2007) review population-representative samples from fi ve developing 
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countries and fi nd no association between consumption-based poverty 
measures and psychosocial health. Nevertheless, the emerging evidence 
base suggests that negative (or positive) life shocks are linked to worse (or 
improved) psychosocial health among adults in developing countries (Das 
and Das 2006; Stillman, McKenzie, and Gibson 2009), which indicates that 
it may not be poverty per se that is linked to an increased likelihood of poor 
mental health, but rather transitions into poverty and the conditions asso-
ciated with transition.

The handful of studies looking at the psychosocial impact of economic 
crises in developing countries fi nd them to be severe. In Thailand after the 
1997 fi nancial crisis, rates of suicidal ideation rose dramatically among the 
recently unemployed (Tangcharoensathien and others 2000), and panel 
data from Indonesia fi nd a dramatic rise in symptoms related to depression 
and anxiety, particularly among the groups most adversely affected, such as 
the less educated, urban, and landless populations (Friedman and Thomas 
2009). Figure 2.2 reports the prevalence of anxiety and depressive symp-
toms in a population-representative panel of adult individuals taken at 
three points in time: 1993, before the crisis; 1998, immediately after the 
crisis; and 2000. The rise in psychosocial morbidity is apparent in all ages 
over the crisis period, and this increase appears to be sustained even as 
other measures of economic welfare such as household income and con-
sumption have largely recovered by the year 2000.

The Friedman and Thomas (2009) study may be the most directly appli-
cable to establishing some link between economic crisis and worsened 
parental depression and other psychosocial morbidity. However, no study 
has yet attempted to link a rise in economic crisis–induced adult psychoso-
cial morbidity to adverse child outcomes of any sort. This is a clear gap in 
the literature that needs to be addressed before we can confi dently point to 
maternal depression as another relevant channel for economic crisis infl u-
encing ECD outcomes. In one suggestive study, Costello and others (2003) 
exploit a natural experiment in the form of an income supplement to 
American Indian families from a new casino to test the social causation 
hypothesis. The casino opened in the middle of a longitudinal study on 
child and adolescent psychiatric morbidity in North Carolina, lifting a siz-
able proportion of American Indian families out of poverty during the 
study. Before the casino’s opening, psychiatric morbidity was more com-
mon among children of persistently poor families and of families who 
would later exit poverty relative to children of families that were never 
poor. After the casino opened, symptoms in children of previously poor 
households fell to levels matching those of the never-poor, whereas symp-
toms of the persistently poor children remained high. The effect was spe-
cifi c to conduct and oppositional/defi ant disorders; no effects were observed 
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Figure 2.2  Incidence of Sadness or Anxiety in Each of the Three Survey 
Years among Indonesian Adults, by Age of Respondent

Source: Friedman and Thomas 2009.
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for anxiety and depression. Unfortunately, measures of cognitive skills of 
the children were not included in the study.

A similar result was also identifi ed in Mexico among benefi ciaries of the 
conditional cash transfer program Oportunidades (Opportunities). Ozer 
and others (2009) investigate the effect of program participation on child 
behavior by exploiting the randomized rollout of the pilot program and 
fi nd a 10 percent decrease in oppositional or defi ant disorders among 
benefi ciaries but no change in symptoms related to anxiety and depression. 
Aizer, Stroud, and Buka (2009) fi nd a robust negative link between mater-
nal stress during pregnancy, as measured through cortisol levels in the 
blood, and subsequent educational attainment of those infants exposed to 
elevated levels of cortisol. This last fi nding is particularly relevant because it 
suggests that even transitory crisis impacts on the psychosocial health of 
pregnant mothers can have long-lasting impacts on children. Further work 
is necessary in a variety of settings to defi nitively establish and quantify the 
ECD impacts of crisis that operate through the psychosocial health of the 
mother; however, the variety of work cited here suggests that this pathway 
may indeed be an important one by which economic crisis affects ECD.

Long-Term Consequences of Economic Crisis

An important question related to any possible ECD consequence of eco-
nomic crisis is that of duration of impact. Duncan, Brooks-Gunn, and 
Klebanov (1994) and McLoyd (1998) argue that it is the conditions associ-
ated with persistent rather than transitory poverty that result in low levels 
of child development and subsequent adult functioning, at least for U.S. 
populations. Because crises are by defi nition transitory events (although 
severe ones can last several years), do any of the infl uences on risk factors 
discussed in previous sections have an impact on the individual that lasts 
into later childhood, adolescence, and, ultimately, on into adulthood?

That conditions in early life can have long-term consequences for health 
(Barker 1992; 1995), education, and socioeconomic outcomes for individu-
als is well established. Case and Paxson (2010), using a within-family esti-
mator, fi nd that children who are born heavier and longer score higher on 
cognitive tests later in life, attain more education, are more likely to be 
employed, and earn more, conditional on employment. Grantham-
McGregor, and others (2007) look at the effect of stunting and poverty on 
both school attainment and learning and come to a similar conclusion: 
Stunted children have poorer performance in school, with an estimated 
reduction of 0.7–0.8 standard deviation on test scores (a reduction equiva-
lent to two years of schooling). With the assumption that every year of 
schooling is equivalent to an increase of 9 percent in adult annual income, 
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the authors estimate a loss in adult income from being stunted of between 
22 and 30 percent. If an economic crisis leads to lower birth weight or 
stunting among children during the critical period of in utero development 
and the fi rst two years of life, as suggested by the material reviewed previ-
ously, then crisis will likely lead to lower cognitive skills or earnings for that 
same cohort later in life.

Direct observations of long-term impacts of crisis, however, are rare. 
One recent study provides evidence on the medium-term impacts of eco-
nomic crisis on child nutritional status, as measured by height-for-age, as 
well as one direct measure of early childhood cognitive development, a 
vocabulary test score—indeed, this is the fi rst study to our knowledge that 
directly investigates impacts of economic crisis on cognitive measures. 
Hidrobo (2010) observes children who were three years old or younger 
during the 1998–2000 economic crisis in Ecuador fi rst in 2003 (when they 
were three to fi ve years old) and then again in 2005 (at between fi ve and 
seven years of age). The author identifi es the impact of the crisis by com-
paring sibling differences in outcomes across households exposed to the 
crisis with other sibling sets observed at similar ages but not exposed to the 
crisis, where crisis exposure is determined by birth month and province. 
The author proposes three major pathways through which the crisis can 
affect child health and cognitive development: (1) reductions in household 
real income, (2) reductions in the amount of time parents spent at home, 
and (3) decreases in the health environment. The author fi nds that one 
year of crisis exposure resulted in a signifi cant decrease in height-for-age by 
0.1 standard deviation, as well as a reduction in vocabulary test scores of 
2.4 points (corresponding to a 3 percent reduction). The author also exam-
ines how exposure to the crisis may vary by age and fi nds that the largest 
negative impact on height is found for children 12–17 months old during 
the crisis period, whereas the impact on the cognitive development mea-
sure is largest for those 18–29 months old over the crisis period.

Hidrobo (2010) investigates possible heterogeneous impacts of the cri-
sis and fi nds that rural farming households were able to better protect 
their children as measured by height-for-age, but not by the vocabulary 
score. This suggests that although farm households were somewhat 
insured from a reduction in food consumption experienced by other 
households, they may not have been as protected from the deterioration 
in the general health environment and may also have experienced 
reduced parental time at home. Similarly, households with access to 
health centers, and presumably free health services and food supplements 
for children, were signifi cantly more protected from the impacts of the 
crisis on child height-for-age, but not for the vocabulary score. This fi nd-
ing emphasizes that multiple causal pathways are determinative of ECD 
(table 2.1), and economic crises can adversely affect several pathways 
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simultaneously. Effective protection policies implemented in the wake of 
an economic crisis would need to consider all of these transmission chan-
nels to be most effective.

Although Hidrobo (2010) provides evidence that the negative impacts of 
a crisis may persist three to fi ve years after recovery, do the consequences 
of crisis during early childhood extend far into adulthood? The relative lack 
of long-run longitudinal studies in developing countries has limited this 
area of inquiry. However, numerous studies identify important long-term 
impacts of climatic shocks and extreme disruptive events, such as famine, 
that link impacts measured in adulthood to event exposure on the basis of 
date and location of birth. These studies may shed light on the long-term 
impacts of at least the most severe crises that can result in dramatic nutri-
tional declines. Maccini and Yang (2009) demonstrate that positive weather 
conditions around the time of birth for the 1953–74 birth cohorts in 
Indonesia decreased the likelihood of female self-reported poverty and 
poor health, increased female height, and completed years of schooling, as 
well as improved economic status. Negative shocks early in life can also 
have long-term negative consequences for adult outcomes. Alderman, 
Hoddinott, and Kinsey (2006) use aggregate shocks, such as civil war and 
drought, as an instrument for preschool nutritional status. The authors 
estimate that preschool malnutrition results in loss of stature, schooling, 
and potential work experience for a total estimated loss of lifetime earn-
ings of around 14 percent.

Two studies of famine reveal particularly detailed fi ndings. In Almond 
and others (2007), the authors explore the long-term economic, health, and 
marital outcomes for individuals affected by the 1959–62 Chinese famine. 
The authors use month and year of birth, as measured in the 2000 Chinese 
census, as the base measure of exposure to famine, which is then supple-
mented with a measure of famine intensity as identifi ed by geographic vari-
ation in overall death rates. Focusing on cohorts born in 1956–64, the 
authors fi nd that greater famine intensity is associated with a higher likeli-
hood of being illiterate (8 percent more likely for women and 9 percent for 
men), not currently working (3 percent for women and 6 percent for men), 
and disability (13 percent for women) in 2000. Additionally, men exposed 
to the famine period as young children were 9 percent more likely to be 
fi nancially dependent on other household members and experienced 
higher rates of mortality, as defi ned by survival to age 40.

One challenge for the Almond and others (2007) analysis is that the 
three-year duration of the Chinese famine makes it impossible to distin-
guish between the consequences of exposure to the famine in utero sepa-
rated from exposure during the fi rst years of life. However, Neelsen and 
Stratmann (2010) are able to use the eight-month Greek famine of late 
1941 to early 1942 to distinguish the long-term effects of undernourishment 
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at specifi c ages: in utero and fi rst and second year of life. Using data from the 
Greek National Population Housing Census, the authors include 11 cohorts 
born between 1936 and 1946. For these cohorts, the authors observed them 
when 25–36 years old in 1971 and then again at 10-year intervals for the 
next three decades. Using a regression discontinuity analysis, the exposed 
groups are the 1940 birth cohort (exposed during the second year of life), 
1941 birth cohort (fi rst year of life), and 1942 birth cohort (in utero), with 
1936–39 and 1943–46 cohorts included for comparison purposes.

The fi ndings are similar to those from Almond and others (2007), as the 
authors estimate that being exposed to famine conditions at a young age 
lowers the likelihood of being literate, likelihood of completing upper sec-
ondary schooling, and total number of years of education. For those exposed 
in the second year of life, the authors fi nd a reduction of 0.5 percentage 
point in literacy, as well as reductions in upper secondary and technical 
schooling of between 1.3 and 1.8 percentage points. For this cohort, a 
reduced total attainment in education between 1.2 to 1.4 months is also 
seen, as well as reduced occupational prestige.

The cohort most affected by the famine appears to be those in the fi rst 
year of life when the famine struck. Reductions in literacy range from 0.4 
to 1.1 percentage points and are signifi cant for all rounds of census data. 
The negative impact on upper secondary and technical schooling comple-
tion is 1.8–2.4 percentage points, with years of education reduced 1.4–2.4 
months. A signifi cant reduction is also found in the occupational prestige of 
adults from this birth cohort. The cohort least affected by the famine was 
the exposed in utero 1942 cohort, which shows no signifi cant reductions in 
literacy, although years of education are reduced 1.3–1.7 months, with 
similar reductions in occupational prestige. The authors suspect that posi-
tive selection through fertility as well as mortality may explain the mitigated 
negative impacts for this cohort; however, this requires further study.

In summary, clear long-lasting adult life consequences are found from 
extreme temporal events such as famine and drought, but as yet little evi-
dence from more moderate (and arguably typical) economic crises exist. 
The results from the relatively milder Ecuador crisis fi nd impacts lasting 
up to fi ve years into late childhood, and future longitudinal studies may 
be able to trace out these impacts further into young adulthood. The clear-
est pathway through which these lifelong effects occur is again nutrition, 
especially nutrition during the critical period of very early childhood. The 
studies cited here have found evidence for stunting and low-birth-weight 
impacts, at least in the Latin American crises experienced by Argentina, 
Ecuador, and Peru, and these same nutritional defi cits have been linked 
to lower subsequent cognitive outcomes in a variety of settings. It is thus 
probable that crises can have long-term ECD-related outcomes operating 
through these channels. The Ecuadoran study also suggests the importance 
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of nonnutritional pathways that can also be affected by crisis. Future work 
is needed to robustly identify the impacts of crisis on these pathways and 
the subsequent shorter- and longer-run consequences for affected children.

Discussion and Policy Responses

This chapter has reviewed the pathways through which ECD outcomes 
can, in principle, be impacted by economic crisis. These pathways include 
elevated mortality, reduced nutritional intake, and degradations to the 
home, school, and health environment. The chapter then reviewed exist-
ing rigorous empirical evidence, where rigor is defi ned as contrasting 
population-representative outcomes taken from points measured both 
before and after the plausibly exogenous crisis event. These studies are 
summarized in table 2.2. Empirical evidence suggests that infant mortality 
and poor nutritional status, measured through low birth weight, stunting, 
underweight, and wasting, increase in times of economic crisis in a variety 
of settings. This suggests salient short-run risks for ECD in the face of aggre-
gate shocks. When reviewing the evidence on longer-run outcomes, the 
picture is not as defi nitive, except in the case of the most extreme shocks 
such as famine. However, suffi cient evidence is available on the importance 
of nutrition at critical ages to suggest that any crisis-induced malnutrition 
will also have long-run consequences.

Many questions remain unanswered. The fi ndings on mortality suggest 
an important gender component, with female infants being more vulnera-
ble. Infants born to rural and less-educated mothers are also more likely to 
die during crisis. Does this same heterogeneity arise when looking at the 
nutritional and other ECD-related infl uences of crisis? Evidence from Ecua-
dor suggests that food-producing rural households may be able to buffer 
much of the nutritional consequences of a fi nancial crisis, so heterogeneity 
may very well exist along a variety of dimensions that are important to the 
design of protective policies. This possible heterogeneity in crisis impacts 
needs to be carefully explored in multiple settings. Even less is known 
about how crisis affects nonnutritional pathways. Although nutritional 
defi cits at critical ages appear to have long-lasting consequences, what 
about consequences from a transitory deterioration in the stimulative envi-
ronment or the psychosocial health of caregivers? The evidence for these 
questions is in a very nascent stage. Understanding how, and in what con-
text, crisis affects each individual risk factor is a research priority if countries 
wish to design effective policy responses to the apparently inevitable future 
macroeconomic shocks.

During crisis periods in developing countries one often fi nds calls for 
donors and governments to maintain public health expenditures to protect 
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maternal and child health. Although in many countries civil service salaries 
in the health sector are protected, nonsalary expenditures, such as drugs 
and infrastructure investment, are the most likely to decline during a crisis. 
While richer countries tend to exhibit counter-cyclical government spend-
ing, low-income countries often curtail government spending in a crisis 
(Lewis and Verhoeven 2010). This has implications for the ability of facili-
ties, particularly at the primary health level, to maintain quality service 
delivery. Maintaining the pre-crisis levels of government health expendi-
tures is therefore desirable; however, health spending by itself does not 
guarantee that pro-poor services will be protected (World Bank 2009).

Evidence addressing the potential protective effect of maintaining or 
increasing supply-side activities during a crisis is severely limited. How-
ever, Indonesia is one example where the supply-side response to the 1997 
crisis appears to have been a critical factor in the protection of child health. 
The Indonesian government instituted several health-related policies in 
the crisis aftermath, including a supplementary feeding program aimed at 
maintaining the nutritional status of children under fi ve years old, with a 
particular emphasis on children under two. Giles and Satriawan (2010) 
fi nd that this program had a signifi cant protective effect on the height-for-
age of children aged 12–24 months during the crisis period and that longer 
exposure to the program, because the program start date varied by region, 
resulted in ever greater protective effects. They fi nd no impact for children 
of other ages.

Another protective effort by the Indonesian government was a health 
card program that served as both a supply- and demand-side policy aimed 
at mitigating the observed decrease in utilization of key health services. The 
health card was distributed to households identifi ed as those most vulner-
able to the disruptions from the fi nancial crisis and provided household 
members free services at public health facilities, including outpatient and 
inpatient care, prenatal care, and assistance at birth. Those facilities that 
provided subsidized care received additional fi nancing to compensate for 
the increase in demand. Pradhan, Saadah, and Sparrow (2007) fi nd that 
utilization of outpatient facilities would have fallen further in 1999 if the 
program had not been introduced. The authors argue that a considerable 
portion of the program impacts are a result of the increased facility fi nanc-
ing, rather than the demand-side aspects of the health cards. In addition, 
although the distribution of health cards was pro-poor, the actual benefi ts 
of the program (for example, increased utilization) were stronger for the 
wealthier quintiles, suggesting these households were more likely to ben-
efi t from the increased fi nancing in the public health facilities.

In a similar vein, evidence from Thailand shows that the government was 
able to counteract decreased demand for health services during the 1997–98 
crisis through an expansion of the social insurance program. During this 
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time, health care utilization in Thailand actually increased (Waters, Saadah, 
and Pradhan 2003). Besides the two examples of Indonesia and Thailand, 
though, little additional evidence links maintenance of public sector spend-
ing to protected health and development outcomes. Future research on this 
issue will be especially benefi cial to the global community’s efforts to design 
effective supply-side-oriented protection policies.

By contrast, a more substantial body of evidence suggests that policy 
interventions directed at the demand side can be useful in mitigating the 
effects of economic crisis, especially if they are already in place at the out-
set of a crisis or can be rapidly established. Fafchamps and Minton (2007) 
use data from Madagascar to demonstrate how an unanticipated macro-
shock can result in an immediate decrease in health service utilization 
due primarily to reduced real incomes. The authors fi nd that a removal of 
user fees resulted in a 22 percent increase in health service utilization. 
Although this is not an argument for universal removal of user fees, it 
suggests that removal of user fees for a limited period of time maintains 
utilization when household poverty is the main driver behind a decline in 
access to services.

For the purposes of mitigating adverse impacts of economic crisis on 
ECD outcomes, health care utilization is, of course, just one concern. As 
detailed in previous sections, nutritional status is a primary pathway for 
ECD outcomes. For this reason, policy makers need also look toward inter-
ventions that directly target household consumption, especially food con-
sumption, during times of economic crisis. Food for Work (FFW) or Cash 
for Work programs may provide immediate relief to households during 
crisis periods. As discussed in Gentilini (2007), the transfer selection, 
whether cash or food, should be based on a thorough and comprehensive 
assessment of local capacities, including careful analysis of market condi-
tions. However, little evidence is available on which mechanism, or 
whether a combination of the two, may be the best to mitigate adverse 
effects during crisis on child nutritional outcomes. Although evidence sug-
gests that FFW programs in Ethiopia improved food security, improved 
targeting is required to maximize program benefi ts (Gedamu 2006; Gilligan 
and Hoddinott 2007).

In terms of ECD pathways, limited evidence is available concerning the 
impact of FFW programs on child nutritional status. The Ethiopian FFW 
program did have a positive impact on child weight-for-height (Quisumbing 
2003). In Indonesia, a pilot FFW program introduced to mitigate the 
adverse effects of the 1997–98 crisis transferred rice, cooking oil, and 
legumes to participant households. However, a program evaluation found 
no impact on the principal outcome of interest, child and maternal anemia 
rates, suggesting that to affect micronutrient status the FFW program 
should have provided foods linked to iron intake (Moench-Pfanner and 
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others 2005). This underscores the argument that food transfers not only 
need to be well targeted but also well constituted to address the wide range 
of ECD pathways.

Another widespread protective policy tool is the conditional cash 
transfer (CCT) program. A large body of evidence is at hand on the posi-
tive impacts of CCT programs on health and education in a variety of 
contexts (Fiszbein and Schady 2009; Gertler 2004; Schady and Araujo 
2008). Although the evidence base is not as extensive, CCT programs 
have also demonstrated positive impacts on child height (Fernald, Gertler, 
and Neufeld 2008, 2009). Macours, Schady, and Vakis (2008) provide 
evidence on the potential for CCT programs to yield improvements in 
ECD outcomes through several diverse pathways. In Nicaragua, the con-
ditional cash transfer program Atencion a Crisis (Attention to Crisis) 
provided payments conditional on school-aged child enrollment and 
attendance as well as preventive care visits for preschool-aged children. 
Parents were also exposed to informational campaigns concerning the 
importance of nutrition in household food choices. The CCT program 
resulted in signifi cant gains for a variety of cognitive and noncognitive 
outcomes. Child recipients of the program experienced increases of 0.13 
and 0.17 standard deviation in social-personal and language measures, as 
well as a gain of 0.22 standard deviation in receptive vocabulary. In terms 
of the causal pathways infl uenced that explain these gains, the program 
shifted household expenditures toward more diversifi ed diets and more 
nutrient-rich food for young children, as well as stimulation materials 
such as books, paper, and pencils. In addition, benefi ciary children were 
found to be more likely to have had a self-reported growth check-up and 
to have received vitamins, iron, and deworming medicine. Thus, the pro-
vision of additional directed resources can propel households to invest 
more in the early development of their children. Presumably if programs 
of this nature are already in place before the onset of crisis, they should 
serve to mitigate the most deleterious effects of crisis on child health, 
nutrition, and cognition. In addition, these programs can serve as a plat-
form to deliver well-targeted enhanced services deemed necessary in a 
crisis aftermath.
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Confl icts, Epidemics, and 
Orphanhood: The Impact 
of Extreme Events on the 
Health and Educational 
Achievements of Children
Damien de Walque

Confl icts and epidemics, in particular the HIV/AIDS epidemic, have plagued 
many developing countries in the last few decades. This situation is espe-
cially true in Africa. This chapter will review the existing evidence for the 
impact of such extreme events on the well-being of young children; it will 
focus on mental and physical health as well as education outcomes. The 
impact of confl ict and epidemics on children could be direct when their 
health is directly impacted or if access to school is denied. It might also be 
indirect as a consequence of the death or morbidity of their parents, depriv-
ing them of the presence of one or more caregivers.

The literature on the mental health of children has documented how 
childhood trauma has a profound impact on the emotional, behavioral, 
cognitive, social, and physical functioning of children (Perry and others 
1995). Developmental experiences determine the organizational and func-
tional status of the mature brain. Various adaptive mental and physical 
responses are found to trauma, including physiological hyper-arousal and 
dissociation. Because the developing brain organizes and internalizes new 
information in a use-dependent fashion, the more a child is in a state of 
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hyper-arousal or dissociation, the more likely he or she is to have neuro-
psychiatric symptoms following trauma. The acute adaptive states, when 
they persist, can become maladaptive traits and have long-term implica-
tions for brain development. The intensity and duration of a response to 
trauma in children are dependent on a wide variety of factors.

The National Scientifi c Council on the Developing Child defi nes the 
concept of toxic stress (National Scientifi c Council on the Developing 
Child 2005), which provides an overview of biological reactions to stress-
ful environments and how these reactions can have a lasting effect on 
child development. By “toxic stress” they mean experiences of severe, 
uncontrollable, and chronic adversity.

Stress responses include activation of a va riety of hormone and neuro-
chemical systems throughout the body, and sustained or frequent activa-
tion of the hor monal systems that respond to stress can have serious 
developmental consequences, some of which may last well past the time 
of stress ex posure. Increases in the level of cortisol interfere with gene 
expression: High, sustained levels of cortisol or corticotro pin-releasing 
hormone result in damage to the hippocampus. Stressful events can be 
harmful, tolerable, or benefi cial, depending on how much of a bodily stress 
response they provoke and how long the response lasts. These responses, in 
turn, depend on wheth er the stressful experience is controllable, the fre-
quency and duration of the periods that the body’s stress system has been 
activated in the past, and the support systems available to the child. Con-
sensus is emerging that the origins of adult disease are often found among 
developmental and biological disruptions occurring during the early years 
of life. These early disruptions can affect adult health in two ways—either 
by cumulative damage over time or because the adversities occurred dur-
ing sensitive developmental periods. With both channels, a lag of many 
years, even decades, may be seen before early adverse experiences are 
expressed in the form of disease (Shonkoff and others 2009). The extent 
to which stressful events have lasting adverse effects is determined 
more by the individual’s response to the stress, based in part on past 
ex periences and the availability of support systems, rather than by the 
nature of the stressor itself.

The physiology of toxic stress should be universal, even if triggers and 
responses are more cultural. For example, a set of studies investigated the 
effect of severe deprivation in Romanian institutions on child development 
and cognitive function by comparing the outcomes of Romanian adoptees 
subsequently adopted in the United Kingdom with other children adopted 
in the United Kingdom but who had not experienced deprivation in institu-
tions (Kreppner and others 2007; Stevens and others 2008). They found 
persistent impairment following early institutional deprivation of six 
months or more, which suggests a possible pathway to impairment through 
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some form of neuro-developmental programming during critical periods of 
early development.

Research on confl icts, epidemics, and disasters, given their unpredict-
ability and disruptive nature, and their impact on child development is a 
challenging fi eld: Very often data are available only post-disaster, obtaining 
a representative sample is diffi cult, and longitudinal studies are hard to 
conduct (Masten and Osofsky 2010; Norris and others 2002a). Generally, it 
is also rare to have data immediately after the events. Most researchers use 
datasets collected several years after the shocks and try to measure their 
consequences based on the status and the welfare of the child at the time of 
data collection. This makes it diffi cult to obtain direct evidence about the 
traumas experienced by young children. The review of the literature con-
ducted found only a very limited number of studies that collected outcome 
data from children under age six. This is an important limitation of the cur-
rent literature that needs to be acknowledged upfront. This chapter will 
highlight the studies that included such measures taken during early child-
hood (Akresh and others 2007; Baillieu and Potterton 2008; Ferguson and 
Jelsma 2009; Kithakye and others 2010; Potterton and others 2010; Van 
Rie and others 2008). It will also rely, however, on many studies measuring 
outcomes for older children who have been affected by confl icts or epidem-
ics earlier in life. Even if in those analyses it is more diffi cult to ascertain the 
timing of the trauma or to pinpoint its causes, such studies have the benefi t 
of documenting the long-term impacts of those events.

In addition to the direct impact of confl icts and disasters on children, 
the trauma might also indirectly affect the inputs that parents or caregiv-
ers can contribute to early child development (ECD). A very important 
factor in how children respond to stress is the presence of a caregiver, 
because a caregiver can mitigate the alarm and dissociative response to 
trauma (Perry and others 1995; Shonkoff and Phillips 2000). Analyses 
using data from Indonesia and Mexico show that controlling for changes 
in household economic status (consumption) does not reduce the nega-
tive effect of parental death on children’s health and educational status 
(Gertler and others 2003). This suggests that the loss of a parent has con-
sequences that go well beyond the economic shock associated with the 
death of the breadwinner.

An important question is: What are the policy implications of docu-
menting the negative consequences of violence and epidemics on ECD? 
A consensus is found that every effort should be made to prevent con-
fl icts, disasters, and epidemics. Nevertheless, it is important to point out 
that lasting consequences are seen even after the school buildings have 
been restored and reopened. It is also crucial to realize that these lasting 
impacts have implications in terms of equity and in the intergenerational 
transmission of human capital. Further, documenting the long-term impact 
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of trauma does highlight the importance of trying to understand which 
steps in the classroom or in psychological services could help traumatized 
children progress normally through school, which strategies can help stim-
ulate HIV-infected children, and which programs could give a second 
chance to youth who have dropped out of school because of traumas expe-
rienced early in their childhood.

The next section reviews the evidence for the impact of violence on 
ECD, looks at mediating and mitigating factors, and investigates resilience 
to trauma. The next sections focus on the impact of violence on children’s 
nutrition and education, respectively. This chapter then reviews studies 
documenting how the HIV/AIDS epidemic directly affects children. The 
following section looks into the consequences of orphanhood, indepen-
dent of the cause of the parental death. After reviewing the evidence for 
the impact of orphanhood on early childhood, the section contrasts the 
results obtained by cross-sectional and longitudinal studies on measuring 
how orphan status affects educational outcomes, and it ends by investigat-
ing how living arrangements for orphans affect their schooling. The fi nal 
section concludes.

Violence and Early Childhood Development

An overview focused on the prevalence of psychological morbidities in 
children who have been exposed to war-related traumas or terrorism 
outlines the psychological responses to war-related stressors in three cat-
egories: (1) little or no reaction, (2) acute emotional and behavioral effects, 
and (3) long-term effects (Shaw 2003). This synthesis documents that 
children exposed to war-related stressors experience a spectrum of psy-
chological morbidities, including posttraumatic stress symptoms, mood 
disorders, externalizing and disruptive behaviors, and somatic symptoms 
determined by exposure dose effect.

Several studies of individual confl icts or disasters document the con-
sequences of such events on a child’s psychosocial development. Very 
few studies include young children under the age of fi ve. One study in 
Kenya (Kithakye and others 2010) examined pre- and post-confl ict data 
from 84 children, between three and seven years of age, living in Kibera, 
Kenya, during the December 2007 political confl ict. The results indicate 
that children’s experiences during the confl ict (destruction of their 
home, death of a parent, harm to parent and child) are associated with 
adjustment diffi culties. Specifi cally, the severity of the traumatic experi-
ence was associated with increased aggression and decreased pro-social 
behavior.
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More studies interview older children and adolescents, but in many 
cases the traumatic events took place, at least for part of the sample, during 
early childhood. The interval between the traumatic event and the inter-
view generally has an impact on the magnitude of the measured trauma. 
For example, a study interviewed a group of 94 children in Iraq who had 
been exposed to the bombing of a shelter where more than 750 people were 
killed in the 1991 Gulf war (Dyregrov and others 2002). The interviews 
took place six months, one year, and two years after the war. Measurement 
scales summarized the impact of trauma on two dimensions: intrusion and 
avoidance. Intrusion is characterized by distressing thoughts, feelings, and 
nightmares, whereas avoidant thinking and behavior as well as psychic 
numbing characterize avoidance. Findings show no signifi cant decline in 
intrusive and avoidance reactions as measured six months to one year fol-
lowing the war. Reactions were reduced two years after the war, although 
the scores were still high, indicating that symptoms persist, with somewhat 
diminished intensity over time.

In a follow-up study of Cambodian refugee adolescents who had 
endured as children the horrors of the Khmer Rouge regime in Cambodia 
from 1975 to 1979, the diagnosis of posttraumatic stress disorder (PTSD) 
was found to persist, but the symptoms appeared less intense over time 
(Sack and others 1993). The prevalence of depression dropped markedly 
between a 1987 survey and a similar survey in 1990. The follow-up 
sample appeared to be functioning well despite their PTSD profi les. In 
two comparative groups of nondisplaced (N = 64) and displaced children 
(N = 70) from Croatia (Kuterovac, Dyregrove, and Stuvland 1994), a 
majority of the children had been exposed to armed combat, with dis-
placed children signifi cantly more exposed to destruction of home and 
school as well as to acts of violence, and loss of family members, than 
the nondisplaced children. Results from the Impact of Event Scale (IES) 
indicated that displaced children had been more exposed (higher total 
score) and experienced higher scores for the intrusion and avoidance 
subscales. For girls, the total score and intrusion score were signifi cantly 
higher than for boys.

In Rwanda, a total of 3,030 children 8 to 19 years of age were inter-
viewed about their war experiences and reactions approximately 13 months 
after the genocide that started in April 1994 (Dyregrov and others 2000). 
The results from the interviews demonstrate that Rwandan children had 
been exposed to extreme levels of violence in the form of witnessing the 
death of close family members and others in massacres, as well as other 
violent acts. A majority of these children (90 percent) believed that they 
would die; most had to hide to survive, and 15 percent had to hide under 
dead bodies to survive. A shortened form of the IES used for a group of 
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1,830 of these children documented high levels of intrusion and avoidance. 
In another study focusing on Lebanon (Macksoud and Aber 1996), a sam-
ple of 224, 10- to 16-year-old children were interviewed using measures of 
war exposure, mental health symptoms, adaptational outcomes, and PTSD. 
The number and type of the children’s war traumas varied meaningfully by 
their age, gender, father’s occupational status, and mother’s educational 
level. As predicted, the number of war traumas experienced by a child was 
positively related to PTSD symptoms, and various types of war traumas 
were differentially related to PTSD, mental health symptoms, and adapta-
tional outcomes. For example, children who were exposed to multiple war 
traumas, were bereaved, became victims of violent acts, witnessed violent 
acts, and/or were exposed to shelling or combat exhibited more PTSD 
symptoms.

A prospective study to investigate psychosocial adjustment in male and 
female former child soldiers (ages 10–18; N = 156, 12 percent female; 
Betancourt and others 2010) that began in Sierra Leone in 2002 found that 
over the two-year period of follow-up, youth who had wounded or killed 
others during the war demonstrated increases in hostility. Youth who sur-
vived rape had higher levels of anxiety and hostility.

Several studies also analyzed the consequence of natural disasters on the 
psychosocial development of young children. For example, Kronenberg 
and others (2010) assessed trauma symptoms, recovery patterns, and life 
stressors of children between the ages of 9 and 18 (n = 387) following 
Hurricane Katrina. Based on assessments two and three years after the 
hurricane, most children showed a decrease in posttraumatic stress and 
symptoms of depression over time. In a study of the consequences of earth-
quakes in Turkey (Celebi Oncu and Metindogan Wise 2010), the authors 
compared two groups of children. The fi rst group (n = 53; 26 females, 
27 males) experienced two major earthquakes at age seven, three months 
apart, in Turkey, whereas a similarly matched control group (n = 50; 25 
females, 25 males) did not. The results indicated that the traumatized group 
evinced a range of trauma-related symptoms two years after experiencing 
the earthquakes.

Similarly, a study from Sri Lanka after the 2004 tsunami (Catani and 
others 2010) examines the impact of children’s exposure to a natural 
disaster against the backdrop of exposure to other traumatic events and 
psychosocial risks. Here 1,398 Sri Lankan children 9–15 years old were 
interviewed in four cross-sectional studies about exposure to traumatic life 
events related to the war, the tsunami experience, and family violence. 
Symptoms of PTSD, somatic complaints, psychosocial functioning, and 
teacher reports of school grades served as outcome measures. The results 
showed extensive exposure to adversity and traumatic events among chil-
dren in Sri Lanka. Findings of regression analyses indicated that all three 
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event types—tsunami and disaster, war, and family violence—signifi cantly 
contributed to poorer child adaptation.

Mediating or Mitigating Factors

Many studies attempt to identify factors that mitigate or that, on the con-
trary, might exacerbate the reaction to the violence. For example, still in 
the context of Sri Lanka after the tsunami and during the war, one study 
documents that daily stressors may mediate the relation between exposure 
to disaster-related stressors and psychological and psychosocial distress 
among youth in disaster-affected countries (Fernando and others 2010). A 
sample of 427 Sri Lankan youth (mean age 14.5) completed a survey with 
measures of exposure to disaster-related stressors and daily stressors, psy-
chological distress (posttraumatic stress, depression, and anxiety), and psy-
chosocial distress. The results indicated that daily stressors signifi cantly 
mediated relations between war- and tsunami-related stressors and psy-
chological and psychosocial distress. These results point to the need for 
policies and interventions that focus on reducing proximal daily stressors 
that are salient to Sri Lankan youth exposed to disasters. In their study 
of the aftermath of Hurricane Katrina, Kronenberg and others (2010) 
found that age, gender, and life stressors were related to the recovery 
patterns. Their fi ndings highlight the importance of building and main-
taining supportive relationships following disasters.

A general fi nding is indeed that children who are not protected at the 
time of a disaster by effective caregivers are more vulnerable (Masten and 
Osofsky 2010). For example, in Lebanon, children who were separated 
from parents reported more depressive symptoms. However, some of these 
same traumas—namely, separation from parents and loss of someone close 
to the child—in addition to witnessing violent acts and remaining in one’s 
own community during shelling and combat also seem to impose adaptive 
adjustments on children in the form of pro-social and intentional behavior 
(Macksoud and Aber 1996). In their studies of soldier children in Sierra 
Leone, Betancourt and others (2010) found that of the potential protective 
resources examined, improved community acceptance was associated with 
reduced depression at follow-up and improved confi dence and pro-social 
attitudes regardless of levels of violence exposure. Retention in school was 
also associated with greater pro-social attitudes.

However, a study from Rwanda found that although children living in 
shelters were exposed to more trauma, they demonstrated less posttrau-
matic reactions (Dyregrov and others 2000). Children living in the com-
munity evidenced higher intrusion and arousal scores than those living 
at centers. The authors argued that this initially surprising fi nding could 
be explained by the unique circumstances in Rwandan society in the 
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aftermath of the genocide. Indeed, the UNICEF Trauma Recovery Program 
initially targeted the centers for training caregivers who worked with chil-
dren on basic methods of trauma healing, whereas very few schools and 
family members received this training in the fi rst 6–10 months after the 
genocide. The higher distress level in the community is even more compel-
ling, as children living at centers initially experienced more losses and 
greater violence exposures than children in the community, although com-
munity children did report more threats to their life. In general, one of the 
primary goals of emergency programming for children involves initial sup-
port for the speedy return of children to the community, preferably with 
their families. Often, as in Rwandan society, a tradition is found of caring 
for parentless children where no blood ties exist. This study suggests that 
we should not adopt such strategies indiscriminately. Some situations, such 
as the Rwanda genocide, may render communities less able to care for chil-
dren in the immediate aftermath of a widespread disaster such as this. Nev-
ertheless, in the same context of Rwanda after the 1994 genocide, other 
results suggest that over the longer term orphans obtained better schooling 
outcomes when placed with relatives (de Walque 2009).

Resilience

Several studies also document cases of resilience among children exposed 
to traumatic stress and the factors associated with it. Youth who survived 
rape had higher levels of anxiety and hostility. Nevertheless, they also 
demonstrated greater confi dence and pro-social attitudes at follow-up. 
Based on interviews with 330 former Ugandan child soldiers (age = 11–17, 
female = 48.5 percent), one study examines posttraumatic resilience in 
children and adolescents who have been extensively exposed to violence 
(Klasen and others 2010). Despite severe trauma exposure, 27.6 percent 
showed posttraumatic resilience, as indicated by the absence of PTSD, 
depression, and clinically signifi cant behavioral and emotional problems. 
Among these former child soldiers, posttraumatic resilience was associated 
with lower exposure to domestic violence, lower guilt cognitions, less moti-
vation to seek revenge, a better socioeconomic situation in the family, and 
more perceived spiritual support. In a similar study population, former 
combatants in Uganda, both children and adults, the analysis (Blattman 
and Annan 2010) also provides a nuanced view of the impact of violence 
on psychosocial outcomes, emphasizing resilience more than permanent 
social exclusion. Most of the former combatants showed moderate signs of 
emotional distress, with serious and debilitating distress concentrated in a 
minority of them who experienced extreme violence. The majority of them 
recover over time without psychological interventions, depending on the 
environment (families and communities) to which they return.
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In the study of young children in Kenya, results indicated that emo-
tion regulation was associated with less aggression and more pro-social 
behavior post-confl ict (Kithakye and others 2010). Emotion regulation 
involves components of temperament (such as affect, activity, and atten-
tion) typically defi ned in terms of the effortful processes that afford young 
children the ability to inhibit dominant responses and activate subdomi-
nant responses in times of stress (Eisenberg, Hofer, and Vaughan 2007; 
Rothbart and Bates 2006).

Such cases of resilience highlight the importance of having policy rec-
ommendations tailored to the different groups of victims, those who have 
been deeply impacted by the violence experienced, and those who have, 
for multiple reasons, demonstrated more resilience. Understanding the fac-
tors and interventions that favor the emergence of resilience is also key 
from a policy perspective.

More generally and from a policy perspective (Ager and others 2010; 
Masten and Osofsky 2010), the research suggests that after a confl ict or 
a disaster, it is important to protect and restore as quickly as possible the 
children’s relationship with their caregivers. For children who have lost 
their parents, it is crucial to provide nurturing caregivers. Children’s 
traumas are also mitigated when routines and opportunities to learn and 
play are maintained and supported and school activities are restored.

Violence and Nutrition

Few studies directly look at the impact of confl icts on the physical 
health of children. One important and relatively easy-to-measure indi-
cator of health is the nutritional status of children. One study (Akresh 
and others 2007) focuses on stunting and examines the effect of civil 
confl icts and crop failures on the health of Rwandan children born 
between 1987 and 1991. They use an integrated household survey, 
combining health and agricultural data with event data from reports by 
nongovernmental organizations, and exploit the local nature of the 
crop failure (confi ned to provinces in southern Rwanda) and the civil 
war (confi ned to provinces in northern Rwanda) to identify the causal 
effect of these exogenous shocks on child health by calculating height-
for-age z-scores for a birth cohort of children under age fi ve who expe-
rienced the shock, and then they compare measurements several years 
later. Their results demonstrate that boys and girls born after the shock 
in regions experiencing civil confl ict are both negatively impacted with 
lower height-for-age z-scores. Conversely, only girls are negatively 
impacted by crop failure, and this is amplifi ed for girls in poor house-
holds. Those results are robust to using sibling difference estimators, 
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household-level production, and rainfall shocks as alternative measures 
of crop failure.

These results potentially go beyond physical health and suggest a long-
term effect on education, given the general fi nding that stunted children 
are less likely to be enrolled in school, more likely to enroll late, and more 
likely to attain lower achievement levels of grades for their age (Beasley 
and others 2000; Daniels and Adair 2004; Hall 2001; Hutchinson and 
Powell 1997; Jamison 1986; Moock and Leslie 1986; Sharrif and others 
2009; Sigman and others 1989). Analyses of panel data (Glewwe and  others 
2001; Yamauchi 2008) indicate that the effect of stunting in decreasing 
schooling outcomes is at least partially causal. A study in Zimbabwe used 
civil wars and drought shocks as instrumental variables to identify differ-
ences in the nutritional status of children before entering school and con-
fi rm that the effect of poor nutrition on schooling is causal (Alderman, 
Hoddinott, and Kinsey 2006). The authors found that improvements in 
height-for-age in preschoolers are associated with increased height as a 
young adult and the number of grades of schooling completed.

Violence and Educational Outcomes

Using data from Cambodia, Rwanda, and Tadjikistan, a body of literature is 
emerging that documents the negative educational shocks endured by chil-
dren in the aftermath of violent confl icts (Akresh and de Walque 2008; de 
Walque 2006; Shemyakina forthcoming) .

In his study of the long-term consequences of the Khmer Rouge period 
in Cambodia, de Walque (2006) documents that individuals, especially 
men, who were of secondary school age at the end of the 1970s had less 
secondary education than the preceding and subsequent birth cohorts. The 
analysis suggests, however, that the educational defi cit is more due to a col-
lapse of the school system under the Khmer Rouge than to long-lasting 
effects of childhood traumas because the birth cohorts who were young 
children in the 1975–79 period enjoyed substantially higher schooling 
 outcomes.

Shemyakina (forthcoming) examines the effect of confl ict on schooling 
outcome enrollment and the probability of completion of mandatory 
schooling through grade 9 by adults in Tajikistan. Her results demonstrate 
that exposure to the confl ict, as measured by past damage to household 
dwellings, had a large signifi cant negative effect on the enrollment of girls 
and little, or no, effect on the enrollment of boys. Furthermore, girls who 
were of school age during the confl ict and lived in confl ict-affected regions 
were 12.3 percent less likely to complete mandatory schooling as compared 
with girls who had the opportunity to complete their schooling before the 
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confl ict started, and 7 percent less likely to complete school than girls of the 
same age who lived in regions relatively unaffected by confl ict. Interest-
ingly, these negative impacts were not completely explained by the 
unavailability or the destruction of schools and other education-related 
infrastructure in the regions affected by confl ict.

Akresh and de Walque (2008) combine two nationally representative 
cross-sectional household surveys, one collected in 2000 (six years after the 
genocide ended) and one collected in 1992 (two years before the genocide), 
to examine the impact of Rwanda’s 1994 genocide on primary school 
enrollment and the probability of completing a particular grade for those 
exposed children. The identifi cation strategy uses prewar data to control for 
an age group’s baseline schooling and exploits variation across provinces in 
the intensity of killings and which children’s cohorts were school-aged 
when exposed to the war. The fi ndings show a strong negative impact of 
the genocide on schooling, with exposed children completing half a year 
less education, representing an 18.3 percent decline.

Understanding the specifi c mechanisms by which the genocide impacted 
children’s schooling is critical for developing adequate policy responses to 
protect children from the negative confl ict effects. Although the data do not 
allow defi nitive conclusions, the results do offer indications as to the likely 
mechanism. One possible mechanism is orphanhood. The large proportion 
of orphans in post-1994 Rwanda suggests that the absence of one or both 
parents could be the principal driving factor. However, the results of Akresh 
and de Walque (2008) do not confi rm this intuition. It is true that orphans 
do slightly worse than non-orphans in terms of schooling outcomes in 
2000, but it is striking that non-orphans in 2000 are doing worse than 
orphans in 1992.

Another possible mechanism is that households were made poorer 
because of the confl ict (loss of crops and assets and disruption of business 
activities) and, given the more diffi cult economic circumstances, might 
further discriminate against the schooling of girls. However, the results 
indicate that the negative impact on education was actually larger for boys 
and for children from nonpoor families, which suggests that the genocide 
had a leveling-off effect that brought boys and the nonpoor to the same 
lower level of schooling as girls and poor children. Finally, another poten-
tial explanation is the destruction of schools or lack of teachers because of 
the genocide and the subsequent impact on children’s schooling. How-
ever, the authors do not fi nd evidence that infrastructure problems are 
driving the decline in educational attainment because they fi nd almost no 
impact for grade 1 completion rates, and the largest impact is not seen until 
grades 3 and 4. This seems to indicate that the most likely mechanism link-
ing the genocide to reduced educational attainment is through grade pro-
gression, as opposed to not entering the school system. Such a mechanism 
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is consistent with early childhood traumas that would impair the children’s 
ability to progress normally through the school system.

Another study (Blattman and Annan 2010) investigates the long-term 
consequences of being a child soldier. They used a survey of former child 
soldiers who had been forcefully enrolled by a rebel group in Uganda to 
avoid the problem of self-selection. They conclude that the economic and 
educational effects are widespread and persistent: Schooling falls by nearly 
a year, skilled employment is cut in half, and earnings drop by a third.

Documenting the long-term impact of trauma on schooling outcomes 
and education highlights the importance of trying to understand which 
steps in the classroom or in psychological services—for example, remedia-
tion services for children with learning diffi culties—could help traumatized 
children progress normally through school and which programs could give 
a second chance to youth who have dropped out of school because of trau-
mas experienced early in their childhood.

So far, most of the studies reviewed document the consequences of 
covariate shocks, wars, violence, and disasters that affect the entire com-
munities in which the children live. Being enrolled as a child soldier is 
more of an idiosyncratic shock that affects the child individually ( Betancourt 
and others 2010; Blattman and Annan 2010; Klasen and others 2010). 
Similarly, HIV/AIDS infection and orphanhood, covered below, are 
 idiosyncratic shocks, except when they overwhelm communities so that 
traditional fostering breaks down. Although the distinction between covari-
ate and idiosyncratic shocks is useful from a methodological point of view, 
in practice great variation is also seen in individual exposure to covariate 
shocks so that it might be more helpful to consider the shocks as multilevel 
phenomena rather than maintain a strict dichotomy.

HIV/AIDS and Early Childhood Development

The HIV/AIDS epidemic affects directly and indirectly a very large number 
of children. UNAIDS estimates that in 2008, worldwide, 2.1 million chil-
dren under age 15 were living with HIV, 430,000 became newly infected, 
and 280,000 died from AIDS (UNAIDS 2009). It was estimated that only 
28 percent of children in resource-poor countries who need pediatric anti-
retroviral treatments are receiving them (WHO/UNAIDS/UNICEF 2010). 
In 2008, more than 14.1 million children in Sub-Saharan Africa were 
estimated to have lost one or both parents to AIDS (UNAIDS 2009).

Reviews conclude that HIV infection is associated with cognitive impair-
ments in children, a result of direct and indirect effects of the virus on the 
developing brain, and that, in addition to damage to the central nervous 
system, HIV-infected children face developmental delays secondary to 
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associated illnesses, poor nutritional status, and adverse living conditions, 
such as due to caretaker illness and death, abandonment, and poverty 
(Sherr and others 2009; Van Rie and others 2007). A study from 
 Johannesburg, South Africa, determines the extent of delay in acquisition 
of language, cognitive, and motor skills of children infected with HIV 
( Baillieu and Potterton 2008). Forty HIV-positive, anti-retrovirus-naive 
children aged 18 to 30 months were assessed using the Bayley Scales of 
Infant Development II (BSID II). The facet-scoring section was used to 
descriptively analyze cognitive, language, and motor development. The 
Mental and Psychomotor Developmental Indices of the BSID II were used 
to  determine the extent of mental and motor delays. The results indicate 
that mean cognitive development was 7.63 months delayed and mean 
motor development was 9.65 months delayed, with 97.5 percent of the 
sample functioning below expected motor and cognitive age. Eighty-fi ve 
percent of the sample demonstrated gross motor delay, which was the most 
adversely affected skill. They report global language delay in 82.5 percent 
of the children. The authors suggest that gross motor delay may be attrib-
uted to decreased strength or to HIV encephalopathy (global brain dysfunc-
tion). Additionally, cognitive delay may be because of disease progression 
and structural damage to the brain, and language delay may be attributed 
to neurological impairment, cognitive delay, or environmental deprivation.

Comparing HIV-positive children with other children allows a better 
measure of the impact caused by the disease. A study in Cape Town, South 
Africa, assesses the effect of pediatric HIV/AIDS on cognitive development 
and motor performance in a group of HIV-infected children (Ferguson and 
Jelsma 2009). The BSID II was administered to 51 HIV-infected children, of 
whom 34 were receiving antiretroviral therapy. Their performance was 
compared with an age-matched reference sample (N = 35), whose HIV 
status was unknown. The HIV-infected sample and the age-matched sam-
ple were comparable with regard to the caregiver’s level of education, 
employment status, and income. However, the HIV-infected sample had 
signifi cantly more hospital admissions, and their caregivers were mostly 
single. The prevalence of signifi cant motor delay was 66.7 percent in the 
HIV-infected sample compared with 5.7 percent in the age-matched sam-
ple. The performance of the HIV-infected sample was signifi cantly poorer 
than the age-matched sample, even if a signifi cant number of healthy chil-
dren also displayed delayed performance.

It is also interesting to extend the comparison to children who are not 
directly infected by HIV but are affected because their parents either died 
from AIDS or are suffering from it. Recent literature reviews have come to 
different conclusions about the situation of HIV-exposed, uninfected chil-
dren. One concludes that little evidence is available for a difference in the 
early growth of HIV-exposed but uninfected children compared with 
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healthy controls (Isanaka and others 2009), whereas the other assesses that 
those children are at increased risk of mortality, morbidity, and slowed 
growth. A study in Kinshasa, Democratic Republic of Congo, compared the 
neurodevelopment of preschool-aged HIV-infected, HIV-affected (HIV-
uninfected AIDS orphans and HIV-uninfected children whose mother had 
symptomatic AIDS), and healthy control children (Van Rie and others 2008). 
Thirty-fi ve HIV-infected, 35 HIV-affected, and 90 control children aged 18 
to 72 months were assessed using the BSID II, Peabody Developmental 
Motor Scales, Snijders-Oomen Nonverbal Intelligence Test, and Rossetti 
Infant-Toddler Language Scale, as appropriate for age. Sixty percent of HIV-
infected children had severe delays in cognitive function, 29 percent had 
severe delays in motor skills, 85 percent had delays in language expression, 
and 77 percent had delays in language comprehension, all signifi cantly 
higher rates as compared with control children. Young HIV-infected chil-
dren (aged 18–29 months) performed worse, with 91 and 82 percent dem-
onstrating severe mental and motor delay, respectively, compared with 46 
and 4 percent in older HIV-infected children (aged 30–72 months). HIV-
affected children had signifi cantly more motor and language expression 
delays than control children. The impact of the HIV pandemic on children’s 
neurodevelopment extends beyond the direct effect of the HIV virus on the 
central nervous system. AIDS orphans and HIV-negative children whose 
mothers had AIDS demonstrated signifi cant delays in their neurodevelop-
ment, although to a lesser degree and in fewer developmental domains 
than HIV-infected children. Young HIV-infected children were the most 
severely affl icted group, indicating the need for early interventions. Older 
children performed better as a result of a “survival effect,” with only those 
children with less aggressive disease surviving.

A recent review assessed the different strategies used to support young 
children and families affected by HIV/AIDS, including home visits, cash 
transfers, ECD programs, and legal protection (Engle and others 2010). The 
review singled out a home stimulation program taught to caregivers in 
South Africa that was rigorously evaluated and signifi cantly improved cog-
nitive and motor development in young children infected with HIV 
( Potterton and others 2010). Otherwise, the review concludes that research 
and evidence are insuffi cient on which strategies have an impact.

Orphanhood

For many children one of the most immediate consequences of confl icts, 
disasters, and epidemics is the loss of their parents. However, not all orphans 
lost their parents in the wake of such events, and it is often diffi cult, in 
standard datasets, to identify the cause of orphanhood. This section will 
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fi rst review the evidence for the impact of orphanhood on ECD and health 
outcomes. Then the longer-term impact of losing one or two parents on 
educational achievement will be investigated. Finally, the evidence for 
which living arrangements present the best options for the welfare of 
orphans will be summarized.

Orphanhood and Early Childhood Development

In a study investigating the effect of severe deprivation on child develop-
ment and cognitive function by comparing the cognitive outcomes of 131 
Romanian adoptees from institutions to 50 children adopted in the United 
Kingdom (Beckett and others 2006), the authors examine the links 
between duration and timing of deprivation and IQ scores as measured on 
the WISC III test when the children were 6 and 11 years old. The fi ndings 
indicate persistent effects of deprivation on cognitive development at age 
11, but signifi cant improvement over time for the children with the lowest 
IQ scores at age 6. A dose-response relationship was observed between age 
at entry (length of deprivation) and IQ at age 6, but this did not extend to 
age 11.

One study uses data comparing 41 orphans whose fathers or mothers, or 
both, had died from AIDS with 41 matched non-orphans from the same 
poor urban areas in Tanzania to assess the psychological well-being of 
orphans (Makame and Grantham-McGregor 2002). Participants were 
given an arithmetic test and a semistructured questionnaire concerning 
any internalizing problems, their attendance at school, and their experi-
ences of punishment, reward, and hunger. They found that most orphans 
were signifi cantly less likely to be in school, but those who did attend school 
attended regularly and had similar arithmetic scores. The orphans not cur-
rently attending school had markedly poorer arithmetic scores. Signifi -
cantly more orphans went to bed hungry in the previous week compared 
with non-orphans. Comparing them on an “internalizing problem scale” 
designed to capture problems related to mood, pessimism, somatic symp-
toms, sense of failure, anxiety, positive affect, and emotional ties, orphans 
had markedly more problems compared with non-orphans, and 34 percent 
reported they had contemplated suicide in the past year.

Another study assessed the psychological effects of maternal death on 
1,000 children who had lost their mothers due to AIDS and from other 
causes using the data from a survey in Ethiopia (Bhargava 2005). The anal-
ysis measured scores from the Minnesota Multiphasic Personality 
 Inventory-2 (MMPI) and school participation. The scores on MMPI items 
refl ect emotional and social adjustment. The main fi ndings were that 
although AIDS orphans scored lower on MMPI items, variables such as 
presence of the father, household income, feeding, clothing conditions, and 
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attitude of the fostering family were also signifi cant predictors of scores. 
Girls scored lower in terms of the scores on MMPI items.

One study using data from Tanzania examines the impact of adult mor-
tality on three measures of health among children under fi ve (Ainsworth 
and Semali 2000): morbidity, height-for-age, and weight-for-height. Stunt-
ing is signifi cantly higher among orphans than other children, even if 
other factors are controlled for. Although nonpoor families are reported to 
be able to cope with this risk, loss of a parent raises the incidence of stunt-
ing to levels found among the poor; the impact is particularly severe for 
poor households. Ainsworth and Semali (2000) also show how much 
three important health interventions—immunization against measles, 
oral rehydration salts, and access to health care—can mitigate the impact 
of adult mortality. These programs disproportionately improve health out-
comes among the poorest children and, within that group, among chil-
dren affected by adult mortality. Another analysis, using data from 
Burundi, documents that a higher percentage of double and maternal 
orphans are malnourished compared with children who have both par-
ents living (Subbarao, Mattimore, and Plangemann 2001).

Orphanhood and Educational Achievement: Cross-Sectional 
Studies

Cross-sectional studies of the educational outcomes of orphans have the 
advantage of highlighting the diversity of circumstances and heterogeneity 
in the link between orphanhood and schooling across countries and their 
interaction with poverty. However, typically, cross-sectional data have the 
ability only to identify who is an orphan and not the timing of parental 
death, making it diffi cult to know whether the measured outcomes are 
transitory or permanent. The cross-sectional data can examine the enroll-
ment outcomes only after a parental death; they cannot assess the dynamic 
impacts of morbidity and mortality on children’s school attendance both 
before and after death of an adult, the impact on the hours at school, or the 
ultimate impact on learning outcomes. For example, if orphans are placed 
in relatively better-off households that have a higher demand for school-
ing, the cross-sectional estimates may underestimate the true impact of 
school enrollment.

One study estimated multivariate models that relate enrollment to the 
survival status of each parent, as well as socioeconomic household charac-
teristics in seven Sub-Saharan African countries using cross-sectional 
Demographic and Health Survey (DHS) data from the early 1990s (Lloyd 
and Blanc 1996). These authors conclude that the death of a parent appears 
to make relatively little difference to children’s educational chances, which 
implies that strong family support networks continue to cushion the impact 
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of orphanhood on children. Furthermore, the survival of parents seems to 
be even less important to children’s likelihood of advancing at an appropri-
ate pace through school than to their current enrollment status. In most 
cases, enrollment rates are only slightly higher for children with living par-
ents, and these effects are rarely sizable (fi ve percentage points or greater), 
statistically signifi cant, or both.

Pooling DHS data from several countries to create an East African sample 
(Kenya, Tanzania, and Zimbabwe) and a West African sample (Ghana and 
Nigeria), one analysis estimated multivariate models explaining whether or 
not a child is at or above his or her appropriate grade level and adjusted for 
residence, child’s age, household economic status, and head of household’s 
characteristics (Bicego and others 2003). The fi ndings indicate that orphans 
are less likely than non-orphans to be at the appropriate educational level, 
with the effect stronger at younger ages (ages 6–10) than older ages (11–14). 
Loss of both parents places a child at a particular disadvantage, and loss of 
a mother appears more detrimental than loss of a father with regard to 
educational attainment. Using school and student surveys to analyze the 
effects of orphanhood on education outcomes in Botswana, Malawi, and 
Uganda, one study fi nds that absenteeism rates were not consistently 
higher among orphans than non-orphans, and repetition rates were some-
times higher, but often lower, than among non-orphans (Bennell 2005). In 
almost all cases, student orphans were more likely to have stopped attend-
ing school at some point than non-orphans.

To explore the extent to which orphans are under-enrolled, and to 
assess the magnitude of this potential under-enrollment relative to other 
selected factors, another study examines the relation between parental sur-
vival, poverty, gender, and school enrollment using 102 large and nation-
ally representative datasets from 51 developing countries and four regions 
(Africa, Asia, the Caribbean, and Latin America) (Ainsworth and Filmer 
2006). The authors fi nd considerable diversity in the orphan/non-orphan 
differential across countries and conclude that it is diffi cult to draw gener-
alizations about the extent to which orphans are disadvantaged. Although 
examples are found of large differentials in enrollment by orphan status, in 
the majority of cases the orphan enrollment gap is dwarfed by the gap 
between children from richer and poorer households. In some cases, even 
children from the top of the wealth distribution have low enrollments, a 
result that points to fundamental issues in the supply or demand for school-
ing that are a constraint to higher enrollments of all children. The gap in 
enrollment between female and male orphans is not much different from 
the gap between girls and boys with living parents, which suggests that 
female orphans are not disproportionately affected in terms of their enroll-
ment in most countries. These diverse fi ndings demonstrate that the extent 
to which orphans are under-enrolled relative to other children is country 
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specifi c, at least in part because the correlation between orphan status and 
poverty is not consistent across countries. The authors further acknowledge 
that the enrollment rate captures only one dimension of schooling and 
does not provide information about attendance, repetition rates, comple-
tion rates, dropout rates, or the ultimate variables of interest: learning and 
achievement (Ainsworth and Filmer 2006; Yamano and Jayne 2005).

Using data from 10 Sub-Saharan African countries between 1992 and 
2000 to estimate the impact of parental death on school enrollment, a dif-
ferent study analyzes 19 DHS datasets from Sub-Saharan Africa from the 
1990s (Case and others 2004). As opposed to the other cross-sectional 
studies, the authors used a household fi xed-effects estimation strategy, 
which compares orphans and non-orphans in the households that take in 
orphans. Using household fi xed effects, they fi nd that orphans are disad-
vantaged relative to other children within the same household. In eight of 
the 19 surveys they fi nd that children who have lost their father have sta-
tistically signifi cantly lower enrollment; in eight of the 19 surveys they fi nd 
that children who have lost their mother have statistically signifi cantly 
lower enrollment, and in 13 of the 19 surveys they fi nd that two-parent 
orphans have statistically signifi cantly lower enrollment. The household 
fi xed-effects approach is useful for comparing orphans with non-orphans 
in the same household, controlling for household characteristics. How-
ever, if orphans are strategically placed in better-off households within the 
extended family, by assuming that before orphanhood those children had 
the same characteristics as the non-orphans in the fostering household, 
the household fi xed-effects approach might overestimate the differences 
between them.

Another study isolates the impact of the death of a parent on schooling 
by comparing single-parent children whose other parent died within the 
12 months before the survey with a matched sample of non-orphans in a 
pooled dataset from three years of Indonesia’s National Sample Survey 
(Gertler and others 2004). They fi nd that the enrollment of orphans is sta-
tistically signifi cantly lower than non-orphans and that the difference 
increases with the expected grade level, ranging from two to fi ve percent-
age points at the primary level (grades 1–6) and fi ve to seven percentage 
points at the lower secondary level (grades 7–9). Overall primary school 
enrollment (ages 7–12) was 95 percent, and overall lower secondary school 
enrollment (ages 13–15) was 79 percent.

Orphanhood and Educational Achievement: Longitudinal 
Studies

Longitudinal studies allow assessing the dynamic impacts of morbidity and 
mortality on children’s school attendance both before and after death of an 
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adult and therefore allow a richer assessment of the impact of orphanhood 
on schooling outcomes.

Using panel data from the Kagera region of northwestern Tanzania, one 
study measures the impact of adult deaths and orphan status on a house-
hold’s decision to send children to primary school and, conditioned on that 
decision, on the number of hours that children spend at school (Ainsworth 
and others 2005). Their analysis is done using a three-year panel dataset 
(1991–94) that allows relating the timing of adult deaths to school atten-
dance. The overall attendance rate in their sample of children ages 7–14 
was only 59 percent. They fi nd no evidence that children dropped out of 
school because of orphan status or a recent adult death in the household, 
although they do fi nd that attendance was delayed for maternal orphans 
or poor children who experienced an adult death. Among children 
already attending school, school hours were signifi cantly lower in the 
months before an adult death in the household and recovered following 
the death. Girls sharply reduced their school hours immediately after the 
death of a parent.

Using a difference-in-differences identifi cation strategy with a three-
year panel dataset of rural Kenyan households implemented in 1997, 2000, 
and 2002, another analysis found that children’s school attendance is 
adversely affected by the death of working-age adults among the bottom 
half of households ranked by initial asset levels in 1997, but no signifi cant 
effects are detected among households in the top half of the asset distribu-
tion (Yamano and Jayne 2005). Working-age adult mortality negatively 
affects school attendance even before the death in poor households. The 
negative impact is greater among girls than boys. These results suggest 
that children, particularly girls, are sharing the burden of caring for sick 
 working-age adults, that school fees tend to be among the fi rst expendi-
tures curtailed in relatively poor households after one of their adult mem-
bers becomes chronically ill, or both. By contrast, school attendance among 
boys, but not girls, in relatively poor households drops sharply after the 
adult member dies. These results indicate the importance of differentiating 
among gender, impacts before as well as after the occurrence of mortality, 
and initial wealth conditions of the household in empirical assessments of 
the effects of adult mortality.

One study uses a longitudinal dataset from a district under demographic 
surveillance in the KwaZulu-Natal Province of South Africa and fi nds that 
the death of a father is not associated with lower enrollment, grade attain-
ment, or expenditures on schooling, once the fact that paternal deaths occur 
in poorer households is taken into account (father’s survival status was 
missing for 41 percent of the sample; Case and Ardington 2006). Enroll-
ment is about three percentage points lower for maternal orphans (relative 
to an average of 96 percent for children whose mothers are alive), and they 
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have about one-third of a year less schooling (relative to 4.2 years of school-
ing for children whose mothers are alive).

The impact of parental deaths on school participation has also been stud-
ied in a fi ve-year panel dataset of 17,000 children in Busia District in 
 western Kenya (Evans and Miguel 2007). Baseline school participation 
among non-orphans in their sample was 87 percent. The authors fi nd that 
participation declines for children who will become orphans up to two 
years before the parent’s death, consistent with a period of AIDS-related 
morbidity. They fi nd that school participation among maternal orphans 
after the death of a parent is about 10 percentage points lower than that of 
non-orphans, whereas that of paternal orphans is about 4 percentage points 
lower (although this estimate is not statistically signifi cant). They do not 
fi nd a statistically signifi cant additional impact of being a two-parent 
orphan, although a few observations in their data allow identifying such an 
impact with precision. A striking result is that children with lower baseline 
pre-death academic test scores experience signifi cantly larger decreases in 
school participation after a parent’s death than children with high test 
scores, which suggests that households decide to focus their resources on 
more promising students. The tendency of parents to invest more in high-
ability children within a family has been confi rmed beyond orphan studies, 
for example, in data recently collected in Burkina Faso using objective 
measures of a child’s ability (Akresh and others 2010).

An analysis of a sample of initially non-orphaned children in 1991–94 
estimates the impact of observed orphanhood shocks on height and educa-
tional attainment in 2004, controlling for a wide range of household and 
child conditions before orphanhood and for community fi xed effects 
(Beegle and others 2006). By further restricting the sample to those already 
reaching adulthood in 2004, the study provides evidence on the persistent 
impacts of becoming orphaned from ages 7 to 15, from which little or no 
recovery is possible. The sample was split into those aged 11–18 in 2004 
and 19–28 in 2004. The latter sample focused on fi nal adult height as well 
as years of education at an age where there is unlikely to be catch-up in 
schooling attainment. Because of the time frame of the panel (10–13 years), 
this second sample by design includes only children orphaned by age seven 
or older. Thus, the second sample refl ects permanent orphanhood effects 
for those orphaned after age six, whereas the 11- to 18-year-olds are those 
orphaned at young ages, on average, with possibility of recovery. Twenty-
three percent of children in the full sample lost at least one parent between 
the baseline survey and reinterview in 2004. The most common shock was 
losing a father, experienced by about 18 percent; few lost both parents in 
this period. The loss of a parent at very young ages (under three) is very 
rare in the data. The analysis fi nds strong effects of maternal and paternal 
orphanhood on education. Maternal orphans permanently lose on average 
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close to one year of schooling. Maternal orphanhood is associated with 
height defi ciencies for those 11–18 years old in 2004. Children not enrolled 
at the time of the loss of a parent lose signifi cantly more schooling com-
pared with non-orphans or orphans already in school when their parent 
dies. The authors fi nd some evidence that schooling is protected for orphans 
from wealthier households.

Although the results from cross-sectional studies point to a large hetero-
geneity in the orphan/non-orphan differential across countries, longitudi-
nal studies that can contrast the situation of the child before and after the 
death of the adult generally conclude that orphans are at a disadvantage in 
terms of schooling outcomes, even if it is not always in terms of enrollment. 
Interventions targeted at facilitating grade progression, for example, by 
offering remediation services for children struggling in school, might be 
benefi cial for orphans’ schooling achievements. It also appears that the loss 
of a mother has a stronger negative impact and that children from poorer 
households are more affected if they lose one of their parents.

Living Arrangements of Orphans and School Enrollment 
Outcomes

The literature has shown how the presence of parents or caregivers is a very 
important factor in ECD and in the way children respond to trauma (Gertler 
and others 2003; Perry and others 1995; Shonkoff and Phillips 2000) An 
important question is therefore, in the event of the loss of one or both par-
ents, what is the best living arrangement to attempt, as far as possible, to 
replace the lost caregiver?

Using household survey data from 21 countries in Africa, one study 
investigates the extent to which rising orphan rates are placing pressure on 
the extended family (Beegle and others 2009). The authors examine trends 
in orphanhood and living arrangements and systematically document dif-
ferences in the distribution of living arrangements across countries and 
time. They explore broad patterns in living arrangements for orphans and 
non-orphans, and changes in care-giving patterns are explored. Their fi nd-
ings confi rm that orphanhood is increasing, although not all countries are 
experiencing rapid rises. In many countries, a shift has been toward grand-
parents taking on increased child care responsibility, especially where orphan 
rates are growing rapidly. This suggests some merit to the claim that the 
extended network is narrowing, focusing on grandparents who are older 
and may be less able to fi nancially support orphans than working-age adults. 
However, changes are also seen in child care patterns in countries with sta-
ble orphan rates or low HIV prevalence. This suggests that future work on 
living arrangements should not exclude low-HIV/AIDS-prevalence coun-
tries, and explanations for changes should include a broader set of factors.
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An analysis of the schooling outcomes of orphans in Rwanda suggests 
that the education of the adoptive parents, especially mothers, has a strong 
effect on the adopted children’s schooling outcomes (de Walque 2009). 
Even after controlling for nonrandom placement by including the school-
ing of the biological parents and the type of relationship linking the child 
and the head of his or her new household, the education of the most 
educated female adult in the new household has a positive and signifi -
cant effect on the schooling of the child fostered in the household. The 
magnitude of the effect is similar to the effect in a biological mother-
child relationship. The effect of the education of the most educated male 
in the relationship is smaller than in a biological father-child relation-
ship but remains positive and signifi cant. When boys and girls are ana-
lyzed separately, it appears that the mother’s education matters more for 
girls, whereas the father’s education has a stronger effect on boys’ edu-
cational achievement. The analysis of interaction terms indicates that the 
positive effects of the education of the adoptive parents are present only 
for children related to the head of their new household (grandchildren 
and other relatives). The study suggests that placing orphans in house-
holds where they have relatives minimizes their educational losses and 
favors the intergenerational transmission of human capital. Another 
study in Lesotho assesses the association between living arrangement 
and school achievement among orphans (Corno and de Walque 2010). 
Their analysis shows that 46 percent of orphans do not live with either 
parent. Among these, 27 percent live with grandparents, 11 percent live 
with other relatives, and 2 percent are not living with relatives. Data on 
orphans show that 13 percent have lost their mother, 69 percent have 
lost their father, and 18 percent have lost both biological parents. At ages 
14–17, orphans have a 3 percent lower chance of being enrolled than 
non-orphans. Losing both parents has a major negative impact on years 
of education; losing a mother seems to have a greater impact on girls than 
losing a father. Orphans who lived with a surviving parent or close rela-
tive (such as grandparents) were able to complete more years of school 
in 2004 than otherwise, so there is some evidence of a protective effect. 
This protective effect of being placed with close relatives is also found in 
KwaZulu-Natal, where orphans in households headed by more distant 
relatives had lower educational outcomes relative to children of the head 
of household (Case and others 2004).

The study of the long-term impact of orphanhood in Tanzania shows 
that fostering arrangements have mixed effects in terms of mitigating the 
negative impact of the death of a parent. Children who are not fostered 
out before their mother or father passes have lower schooling attainment, 
but those orphaned at younger ages grow to a taller height (Beegle and 
others 2006).
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Although the conclusion that orphans are likely to be better off if they 
are placed with close relatives is common to many studies using household 
survey data, that type of data is unlikely to allow a comparison with 
 placement in institutions because institutions are usually not included in 
household surveys. In the study of Romanian adoptees, results indicated no 
measurable effect of institutional deprivation that did not extend beyond 
six months of age, but a substantial decrement in IQ is associated with any 
duration of institutional deprivation above that age (Beckett and others 
2006). It is interesting to contrast these fi ndings with results from Rwanda 
immediately after the 1994 genocide showing that although children living 
in shelters were exposed to more traumas, they demonstrated fewer post-
traumatic reactions. The authors argued that this initially surprising fi nding 
could be explained by the unique circumstances in Rwandan society in the 
aftermath of the genocide, when communities might have been less able 
than institutions to care for children in the immediate aftermath of a wide-
spread disaster (Dyregrov and others 2000).

Conclusion

Research on the consequences of confl icts and epidemics is an emerging 
and active fi eld, with diverse contributions from psychology, medicine, 
demography, and economics, which is remarkable because this is also a 
challenging fi eld. Confl icts and disasters are disruptive and generally 
unpredictable. As a consequence, very often data are available only after 
a disaster, sometimes several years after the events, and longitudinal 
studies are hard to conduct. Large and representative samples are diffi -
cult to assemble (Masten and Osofsky 2010). However, the evidence 
points to severe consequences for the long-term well-being of children in 
terms of their psychological development and their health and educa-
tional outcomes. This suggests that, as soon as possible after the trau-
matic events, instruments specifi cally designed to measure ECD be 
included in the surveys conducted by statistical agencies at the national 
level and by international agencies. The studies reviewed in this chapter 
offer several examples of instruments well designed to capture the shocks 
experienced by children. Both to cover a larger spectrum of traumas and to 
allow a better understanding of the mechanism by which children are 
affected, it would be useful if researchers could go beyond years of school-
ing and anthropometric measurements, even if those are useful indicators. 
In this respect, the use of biological indicators of stress, for example, mea-
sures of cortisol levels in saliva, as was done in one study in the aftermath 
of Hurricane Katrina in the United States (Vigil and others 2010), would 
offer an additional objective level of analysis.
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The fi ndings from the literature on the impact of confl icts and epidemics 
highlight the severe impacts on children’s well-being. The consequences of 
these shocks are likely to persist even into adulthood (Beegle and others 
2006) and will have a long-run welfare impact on individuals as well as on 
society, through an adverse effect on future adult wages and productivity. 
The research also points to wide variety in the range of negative impacts, 
with some groups displaying strong resilience to the shocks tested ( Blattman 
and Annan 2010; Klasen and others 2010). Understanding the specifi c 
mechanisms by which violence and disasters impact children’s lives and 
welfare, as well as understanding the factors that facilitate resilience, is crit-
ical for developing adequate policy responses to protect children from neg-
ative confl ict effects. Several fi ndings also suggest that the same shocks 
have a stronger and more durable impact on children from initially poorer 
economic or educational backgrounds (Evans and Miguel 2007; Yamano 
and Jayne 2005).

From a policy perspective, the obvious recommendation would be to 
avoid confl icts and epidemics. Such a recommendation, although  obvious, 
is unfortunately beyond the power of specialists on childhood develop-
ment. Nevertheless, the fi ndings from the literature offer more concrete 
and practical recommendations (Norris and others 2002, Norris, Friedman, 
and Watson 2002). Best practices for the care and protection of children 
affected by confl icts and other disasters have been assembled and defi ned 
by practitioners from humanitarian agencies (Ager and others 2010). 
Despite the specifi cities of each confl ict or disaster, some consistency is 
seen in the fi ndings that can help to improve preparedness in the event 
of futures crises (Masten and Osofsky 2010). The recommendations can 
be summarized as follows: First, it is important to protect and restore as 
quickly as possible children’s relationship with their caregivers. For chil-
dren who have lost their parents, it is crucial to provide nurturing care-
givers. Orphans usually fare better if placed with close family members. 
Second, training fi rst responders in the range of traumas that can be 
experienced by children and including, when possible, parents and 
teachers among the fi rst responders help to give an appropriate response 
to children in the wake of disasters and confl icts. Finally, children’s 
traumas are also mitigated when routines and opportunities to learn 
and play are maintained and supported. The restoration of school activ-
ities is a priority, as well as other activities that strengthen communities. 
Although school reopenings should be a priority, efforts to mitigate the 
impact of extreme events on children should go further; for example, 
offering remediation services could help traumatized children progress 
normally through school. Non–school-based programs could give a sec-
ond chance to youth who have dropped out of school because of trau-
mas experienced early in their childhood.
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It is important to stress, however, that few of these practical recommen-
dations have been rigorously tested and evaluated. Although in the case of 
sudden confl icts or disasters such rigorous impact evaluations might be 
unpractical, interventions supporting orphans or HIV-affected children 
should be more frequently evaluated for their effi ciency and effectiveness 
(Schenk 2009).
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Early childhood is a critical period for development, and early experiences 
can have long-term effects on brain function and cognitive and psychosocial 
functioning. Brain development is affected by the quality of the environ-
ment, including nutrition, infection, and stimulation. Synapse formation is 
experience dependent, and lack of stimulation and social interaction can 
have lasting cognitive and emotional effects (National Research Council and 
Institute of Medicine 2000; Thompson and Nelson 2001).

Lack of appropriate early experiences places children at a disadvantage 
on school entry and at risk of poor school progress and lower educational 
attainment. Longitudinal studies in low- and middle-income (LAMI) coun-
tries have shown that children with lower ability on school entry have 
poorer scores on achievement tests, are more likely to repeat grades and 
drop out of school, and leave school at a lower grade level (Grantham-
McGregor and others 2007). Lower educational attainment is associated 
with subsequent lower adult earning. In addition, lower levels of parental 
education affect child care and are associated with poorer parenting prac-
tices (Ertem and others 2007; Paxson and Schady 2007). The impact of 
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early child development (ECD) on adult cognition, behavior, and earnings 
continues the poverty cycle. Thus, early childhood interventions to pro-
mote cognitive and social-emotional development will facilitate later gains 
from educational and societal opportunities and are a critical strategy to 
promote equity.

Several long-term studies of early childhood intervention for disadvan-
taged children in the United States have shown benefi ts for adult educa-
tional outcomes, behavior, and employment. Some of the key studies are 
summarized in table 4.1 (Campbell and others 2002; Eckenrode and others 
2010; McCormick and others 2006; Reynolds and others 2007;  Schweinhart 
and others 2005). The interventions have provided high-quality preschool 
experiences (Reynolds and others 2007; Schweinhart and others 2005), 
center-based care from infancy to fi ve years of age (Campbell and others 
2002), home visits during pregnancy and up to age two (Eckenrode and 
others 2010), and a comprehensive strategy of home- and center-based 
services up to age three (McCormick and others 2006). The most consistent 
benefi ts are for educational outcomes, whereas fi ndings for employment 
and earnings, antisocial behavior, and other risk behaviors are more varied. 
Although these studies demonstrate the potential of early childhood inter-
ventions to modify outcomes over a lifetime, the interventions have gener-
ally been high intensity and high quality and involved human and fi nancial 
resources not typical of large-scale programs in the United States and well 
beyond the reach of most LAMI countries.

In developing countries expansion of ECD programs has focused on chil-
dren three years of age and older through expansion of access to preschools 
and efforts to improve the quality of preschools (EFA Global Monitoring 
Report Team 2006). Attention to this age group is facilitated by consensus 
on preschool attendance as the most appropriate strategy to promote young 
child development in this age range.

The focus of this chapter is on the newborn to three years of age group, 
for whom less information is available to guide policy on effective large-
scale programs. ECD programs for this group have primarily concerned 
nutrition and health. This age is a critical period for nutrition (Lozoff and 
others 2006; Martorell and others 2010), and recent attention has been 
given to the potential impact of improvements in health and nutrition, not 
just for physical growth and development, but for gains in human capital as 
well (Hoddinott and others 2008; Victora and others 2008). However, sub-
stantial gains in cognitive and social-emotional development are unlikely 
without attention to ensuring quality interaction and stimulation, which is 
essential for optimal brain and behavioral development (M. M. Black and 
others 2008). The fi rst part of this chapter reviews the evidence for the 
impact of interventions aimed at improving early stimulation for children 
from birth to age three in LAMI countries comparing various strategies 



 Table 4.1 Summary of Long-Term Eff ects of U.S. ECD Programs

Study and follow-up 
age and sample Intervention

Cognitive/
Educational Employment Violence Risk behaviors

Abcedarian: 111 
high-risk infants 
randomly assigned 
to experimental or 
control groups, 104 
measured at age 21

Campbell and others 
2002

Full-day educational 
day care infancy 
to age 5

Signifi cant benefi ts 
to IQ (4.4 points). 
Benefi ts to reading 
and math (1.8 and 1.3 
grade-level 
equivalent). More 
likely to be in college

No diff erence in 
whether employed 
but higher level of 
employment

No diff erence in 
self-reported 
weapon-carrying, 
violent behavior, 
convictions

Decline in teen 
pregnancy and 
marijuana, cigarettes, 
and alcohol not 
signifi cant

Perry Preschool: 123 
low-income African 
American children 
randomly assigned to 
preschool or no 
preschool, follow-up 
at ages 19, 27, and 40

Schweinhart and 
others 2005

High-quality 
preschool from 
ages 3–4

More high school 
graduation. Higher 
literacy at age 27, 
better attitudes 
toward school at 
age 19

More likely to be 
employed, higher 
earnings at age 40

Fewer arrests, less 
time in prison

Decline in drug use 
(marijuana, pills)

Chicago Child Parent 
Centre: Matched 
comparison of 
children attending 
intervention 
preschools and 
kindergarten 
with alternative 
kindergarten (no 
preschool), 1,389 
of 1,539 followed 
up at age 24

Reynolds and others 
2007

High-quality 
preschool and 
kindergarten 
compared with no 
preschool and 
regular 
kindergarten 

Higher grade level, 
more school 
completion. More 
likely to attend 4-year 
college

No eff ects on 
employment, 
income, welfare

Fewer incarcerations, 
felony arrests, and 
convictions

No diff erence in 
drug use, smoking, 
teenage pregnancy

(continued next page)
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Nurse Home Visitation 
Program: 400 pregnant 
women enrolled, 
randomly assigned to 
comparison, visits in 
pregnancy, or visits in 
pregnancy and up to 
age 2, 310 followed 
up at age 19

Eckenrode and others 
2010

Average of 9 
home visits during 
pregnancy and 23 
up to age 2 aimed 
at improving health-
related behaviors 
and child health and 
development 
through better care 
and maternal life 
choices

No eff ect on high 
school graduation

No eff ect on 
economic 
productivity 
(currently 
employed, or in 
school or job 
training). No eff ect 
on reliance on 
welfare.

Girls only, fewer 
arrests and 
convictions. No eff ect 
on self-reported 
criminal behavior. 

No eff ect on drug use, 
use of family planning, 
or teen pregnancy

Infant Health and 
Development 
Program: 985 LBW 
preterm infants in 8 
sites randomized to 
intervention or 
follow-up only, 636 
measured at age 18

McCormick and others 
2006

Educational 
program through 
weekly home visits 
in fi rst year and 
fortnightly in years 2 
and 3. Daily center-
based education 
began at 12 months 
as well as parent 
support groups 
every other month

No benefi ts for 
birth weight � 2,000 
grams, benefi ts to 
receptive vocabulary 
(PPVT) and 
mathematics in high 
LBW group ( 2,001–
2,499 grams). No 
diff erences in school 
dropout rate

Not measured No diff erence in 
arrests or 
incarcerations

Fewer self-reported 
risk behaviors in 
HLBW. No diff erence in 
general behavior 
problems by youth or 
caregiver report

Source: Author’s compilation.

Note: Participants in the Abcedarian and Chicago studies also reported fewer depressive symptoms. HLBW = high low birth weight (2,001–2,499 
grams); LBW = low birth weight; PPVT = Peabody Picture Vocabulary Test. 

 Table 4.1 Summary of Long-Term Eff ects of U.S. ECD Programs (continued)

Study and follow-up 
age and sample Intervention

Cognitive/
Educational Employment Violence Risk behaviors
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used to either enrich parenting practices or provide services directly to the 
child. Family, child, and program characteristics that infl uence benefi ts are 
then discussed, and opportunities for integration with health and nutrition 
services are identifi ed. Finally the necessary program investments in terms 
of human and material resources are outlined, as well as research needs to 
inform expansion of programs to reach the large numbers of children 
affected. The focus on this age group rather than the wider age range of 
previous reviews (Engle and others 2007; Nores and Barnett 2009) is an 
attempt to draw attention to the need to fi nd strategies to enhance learning 
opportunities for younger children and to begin to synthesize the existing 
evidence, which can inform policy development for these children.

Concurrent Benefi ts of ECD Interventions 
for Child Development

Children from birth to age three are primarily cared for in the home, although 
use of formal and informal day care is likely to increase with increased 
urbanization, fewer extended families, and increased maternal employment. 
Efforts to enrich environments for children in this age group have employed 
a variety of approaches aimed at enhancing the capacity of the mother or 
primary caregiver to provide stimulation and interactions. The evaluations 
of parent-focused interventions have mainly been effi cacy trials with the 
interventions implemented by the research teams, although in some cases 
they were linked to existing programs or health services and may have 
involved training health service staff (Hamadani and others 2006; Potterton 
and others 2009; Powell and Grantham-McGregor 1989; Powell and others 
2004). A few evaluations were of ongoing community or nongovernmental 
organization (NGO) programs (Peairson and others 2008; Powell 2004).

Parent-focused interventions are reviewed fi rst and then provision of 
nonparental care through day care centers, of which there are fewer evalu-
ations. Studies were identifi ed by a PubMed search using several terms (for 
example, child development, language, and emotional development linked 
with terms such as early intervention, and stimulation). Citation lists in the 
articles retrieved were also reviewed to identify additional studies. Only 
evaluations that had appropriate comparison groups were included.

Promotion of Better Parenting and Mother-Child Interaction 
through Home Visits

Nine studies of the benefi ts for child development of home visits with par-
ents to enhance their ability to facilitate their child’s development were 
evaluated (details are summarized in table 4.2). Two studies were conducted 



Table 4.2 Promotion of Better Parenting and Mother-Child Interaction through Home Visits 

Authors, 
country Sample and design Intervention

Intensity: Average 
no. of contacts/

montha

Type of visitor, 
training, and 
supervision

Impact on child 
developmentb

Hamadani and 
others 2006, 
Bangladesh

20 community 
nutrition centers 
randomized to 
intervention (n = 10) or 
control (n = 10). 
Undernourished 
children (less than −2 
z-scores WAZ) aged 
6–24 months were 
enrolled, intervention 
n = 104, control 
n = 102

Weekly group 
meetings at nutrition 
centers for 10 months, 
then fortnightly for 
2 months. Topics 
included child 
development and play. 
Home visits twice 
weekly for 8 months, 
then weekly for 
4 months. Aimed 
at promoting positive 
mother-child 
interaction and 
demonstrating play 
activities

Average number of 
home visits achieved: 
68; duration of visits 
not stated. Average 
number of group 
sessions attended: 23. 
Average contacts per 
month: 7.6

Literate women 
from intervention 
villages, given 2 
weeks’ training. 
Supervisors 
observed visits, no 
information on 
frequency

Signifi cant benefi t 
for Bayley mental 
development index 
(d = 0.32) but not motor 
development (d = 0.17). 
During test session 
intervention children were 
happier, more cooperative 
and responsive, and 
vocalized more (d ranged 
from 0.17, responsive, to 
0.45, cooperative)

Nahar and 
others 2009, 
Bangladesh

Severely malnourished 
children aged 6–24 
months. Control group 
studied year before 
intervention group; 
33/77 intervention 
children and 37/ 56 
control children 
followed up

Daily half-hour group 
and individual sessions 
for mothers and 
children for 2 weeks 
in hospital. 
11 home visits over a 
6-month period after 
discharge and 7 visits 
to center. Using play 
sessions, mothers 
shown activities to 
promote child 
development

Duration of home 
visits not stated. Daily 
contact in hospital. 
Average of 3 contacts/
month after discharge

Visitors had 8 years 
schooling, given 2 
weeks’ training. 
Supervisors 
observed visits, no 
information on 
frequency

Signifi cant benefi ts for 
Bayley mental score 
(d = 0.85) and motor 
(d = 0.50) development. 
No benefi ts for behavior 
during test session
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Eickmann and 
others 2003, 
Brazil

Quasi-experimental 
pre- and posttest. 
78 infants tested at 
age 12 months in 
intervention town, 
78 controls from 3 
smaller towns. 66 
and 70 tested at 
18 months

Intervention after 
12-month test. 
Three workshops 
(about 8 mothers per 
workshop) involving 
demonstration and 
practice to improve 
interaction through 
play. 10 home visit play 
sessions 

Home visits 3–45 
minutes’ duration. 
Approximately 2 
contacts per month

Workshop trainers 
were occupational 
therapists with child 
development 
specialization. No 
information on home 
visitors

Signifi cant benefi t for 
Bayley MDI (d = 0.82) 
and PDI (d = 0.66) at 
18 months

Grantham-
McGregor, 
Schofi eld, and 
Powell 1987, 
Jamaica

Severely malnourished 
children aged 6–24 
months on enrollment. 
16 children given 
medical care only. 18 in 
subsequent year also 
received stimulation

Daily play sessions in 
hospital. After 
discharge weekly 
visits for 2 years and 
fortnightly visits in 
third year. Focused on 
mothers and helping 
them promote child’s 
development. Visitors 
demonstrated play 
techniques using 
homemade toys 

Duration of visits 1 hour. 
4 visits/month planned 
for fi rst 2 years. No 
information on number 
of contacts achieved 

CHWs with primary 
education. 
No information on 
supervision

At end of intervention 
(3 years after leaving 
hospital) large benefi ts 
for DQ (d = 0.94) and 
PPVT (d = 0.96)

Powell and 
Grantham-
McGregor 
1989, Jamaica

Study 1: children aged 
6–30 months from 
poor neighborhoods 
randomly assigned to 
control, monthly, and 
fortnightly home visits. 
Study 2: children aged 
16–30 months 

Visits by CHWs. 
Objective to improve 
maternal-child 
interaction and 
promote development 
through play. Visits 
included combinations 
of language activities, 

Visits lasted about 
1 hour. Each CHW 
visited maximum of 
13 families. Objective of 
study was to examine 
impact of visit 
frequency (weekly, 
fortnightly, monthly).

Most CHWs had 
incomplete 
secondary 
education, given 
8 weeks’ training in 
child development 
and intervention. 
Supervised by clinic

Study 1: No signifi cant 
benefi ts from monthly 
visits. Moderate benefi ts 
from fortnightly visits 
(d = 0.43 after 1 year). 
Comparing children in 
the same age range from 
Study 1 and Study 2:

(continued next page)
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randomly assigned 
to control or weekly 
visits

games, songs, paper 
and crayon activities. 
Emphasis on praise 
and ensuring mother 
and child experienced 
success. Toys left in 
home and exchanged 
at next visit 

No information on 
actual visit frequency 
achieved

nurse who observed 
5% of visits using 
evaluation checklist. 
CHWs kept record 
book of visits for 
each child. Nurse met 
weekly with CHWs to 
discuss visits

Large benefi ts from 
weekly visits, d = 1.11; 
fortnightly, d = 0.36

Grantham-
McGregor 
and others 
1991, Jamaica

129 stunted children 
aged 9–24 months 
randomized to 
4 groups: 
supplementation, 
stimulation, 
supplement and 
stimulation, control

Weekly home visits for 
2 years to encourage 
positive interaction 
and demonstrate play 
activities. Homemade 
toys and simple 
picture books were 
provided. Mothers 
encouraged to play 
with child between 
visits. Supplementation: 
1 kilogram milk-based 
formula/week. Control 
group weekly visits to 
obtain morbidity 
information

Home visits 1 hour 
duration. 4 visits/ 
month planned; no 
information on 
amount achieved

CHWs conducted 
visits. Supervisor 
monitored 10% of 
visits

Signifi cant benefi t from 
stimulation to DQ (d = 
0.86) and for all sub-
scales. Signifi cant benefi t 
from supplementation 
with additive benefi ts for 
group receiving both 
interventions. In a subset 
of children, no impact of 
either intervention on 
behavior after 6 months
 of intervention (Meeks 
Gardner and others 2003)

Table 4.2 Promotion of Better Parenting and Mother-Child Interaction through Home Visits (continued)

Authors, 
country Sample and design Intervention

Intensity: Average 
no. of contacts/

montha

Type of visitor, 
training, and 
supervision

Impact on child 
developmentb
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Powell and 
others 2004, 
Jamaica

Undernourished children 
aged 9–30 months 
attending nutrition 
clinics. 18 clinics 
randomly assigned to 
intervention children 
(n = 65) or control 
(n = 64)

Weekly half-hour 
visits for 1 year involving 
mother and child. Play 
activities demonstrated

Median number of 
visits achieved was 32.5 
(of planned 50), about 
2.7/month

CHWs given 
2 weeks’ training on 
child development 
and intervention. 
Supervisor (child 
development 
specialist) observed 
each CHW once/
month and visited 
clinics fortnightly to 
review and discuss 
visits

Signifi cant benefi ts for 
DQ (d = 0.91) and for 
mothers’ child-rearing 
knowledge (d = 1.25) and 
practices (d = 0.65)

Powell 2004, 
Jamaica

Matched design 
78/90 intervention 
and 53/70 control 
children aged 12–30 
months on enrollment 
followed up after 
1 year

Weekly visits included 
songs, action rhymes, 
and play activities 
conducted with child. 
Discussed what child 
could learn from play 
activities with mothers. 
Monthly meeting for 
parents at a center to 
discuss child-rearing 
practices and other 
topics. Parents also 
made toys at these 
meetings

No information on 
duration of visits or 
frequency of visits 
achieved

“Roving caregivers,” 
recently completed 
secondary school, 
given 2 weeks’ 
preservice training. 
1-day workshops held 
fortnightly to discuss 
visits and prepare 
weekly work plans 
and toy kits. 1-week 
courses run every 
3 months

Signifi cant eff ects for DQ 
(d = 0.70), benefi ts for 
hand and eye and 
performance subscales, 
not for hearing and 
speech

(continued next page)
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Meeks Gardner 
and others 
2003; Walker 
and 
others 2004, 
Jamaica

140 term LBW infants 
randomly assigned to 
intervention or control

Weekly 1-hour visits 
from birth for 
8 weeks, focused on 
improving maternal 
responsiveness. Weekly 
half-hour visits from 
age 7 to 24 months 
similar to previous 
Jamaican interventions. 
Control group visited 
to obtain morbidity 
and infant feeding 
information

Median of 75% of 
scheduled visits 
achieved, 3 visits/month

CHWs received 
2 weeks’ training 
before each phase 
on child development 
and conduct of 
intervention. 
Supervisor observed 
visits once/month 
and met with CHWs 
weekly to review visits 

Benefi ts of early 
intervention at 7 months 
for problem solving 
(d = 0.30) and behavior in 
test session (more 
cooperative and happy). 
At 24 months signifi cant 
benefi ts of intervention 
for performance (d = 
0.42) and hand and eye 
(d = 0.36) subscales of 
Griffi  ths test. Overall DQ 
d = 0.27

Source: Author’s compilation.

Note: May also involve group sessions. CHW = community health worker; DQ = developmental quotient; LBW = low birth weight; MDI = mental 
development index; PDI = psychomotor development index; PPVT = Peabody Picture Vocabulary Test; WAZ = weight-for-age z-score.

a. Contacts include group sessions where used and are averaged per month; intensity may have varied during specifi c periods.

b.  Eff ect size (Cohen’s d) was calculated using unadjusted posttest values (Thalheimer and Cook 2002) to enable comparison among  studies. 
Calculation of eff ect size using change, for those studies where information was available, showed eff ect sizes within the same range (small, 
medium, large).

Table 4.2 Promotion of Better Parenting and Mother-Child Interaction through Home Visits (continued) 

Authors, 
country Sample and design Intervention

Intensity: Average 
no. of contacts/

montha

Type of visitor, 
training, and 
supervision

Impact on child 
developmentb
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in Bangladesh, one in Brazil, and the remaining six in Jamaica. In all studies 
the objective of the home visits was to help the parent become more effec-
tive at promoting development.

Interventions
In Jamaica, fi ve intervention studies were led by the same research group. 
The studies targeted different risk groups—severely malnourished  children 
(Grantham-McGregor, Schofi eld, and Powell 1987), stunted children 
(Grantham-McGregor and others 1991), and term low-birth-weight 
infants (Walker and others 2004)—and evaluated the impact of visit fre-
quency (Powell and Grantham-McGregor 1989) and the feasibility of 
integrating with nutrition services (Powell and others 2004). Visits 
included demonstration of play activities and involving the mother, or 
primary caregiver if not the mother, in a play session with her child. Visits 
comprised various combinations of language activities, games, songs, sim-
ple jigsaw puzzles, and crayon and paper activities. Homemade toys and 
simple picture books were used in the play sessions and left in the home 
and exchanged at the next visit. Emphasis was placed on enriching verbal 
interaction between the mother and child; mothers were encouraged to 
chat with their children and to name things and actions in the house and 
yard. Mothers were also encouraged to use positive feedback and praise 
and to avoid physical punishment.

The visits were conducted by community health workers (CHWs). In 
Jamaica, at the time the studies were conducted, CHWs generally had 
between primary and incomplete secondary-level education, although in 
the later studies some had complete secondary education. All received eight 
weeks of training provided by the Ministry of Health in nutrition and health 
care. They were given between two and eight weeks of additional training 
in (1) child development; (2) the intervention program, including teaching 
techniques; (3) the conduct of the visits, which emphasized a friendly, sup-
portive relationship with the mother; and (4) toy making.

A curriculum manual was developed with suggested activities by stage of 
development and was provided to the CHWs. Together with the supervisor 
the appropriate stage in the curriculum for each child was determined. The 
CHWs were trained to ensure that the child and the mother experienced 
success during the visit. Supervision was provided by a member of the 
research team or in one study by health clinic nurses. CHWs met with the 
supervisor to discuss the visits, and the supervisor also observed between 
5 and 10 percent of the visits.

A further Jamaican study was an evaluation of an ongoing program 
implemented by an NGO (Powell 2004). Although the objectives were sim-
ilar, in this case visitors were young women who had just completed sec-
ondary school. They were given two weeks of training before beginning the 
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visits, and one-day workshops were held fortnightly to discuss the visits 
and prepare weekly work plans and toy kits. Observations and feedback 
from the mothers suggested that less emphasis was placed on including the 
mother in the play session. However, the program included monthly meet-
ings for the parents at which child development, parenting, and other top-
ics were discussed.

The two studies in Bangladesh adapted the intervention used in Jamaica 
for that culture, incorporating traditional games and songs. Visits were con-
ducted by literate village women in one study and female health workers 
in the other. In addition to the home visits, in both studies mothers attended 
centers where individual play sessions (Nahar and others 2009) or group 
sessions on topics concerning child development and the importance of 
play (Hamadani and others 2006) were conducted.

The fi nal study was implemented in Brazil (Eickmann and others 2003) 
and began with an initial home visit by one of the trainers (occupational 
therapists with specialization in child development) to introduce the pro-
gram and discuss the importance of play for child development. Three half-
day workshops were held for groups of about eight mothers, and 10 visits 
were made over six months by home visitors to reinforce the workshops 
through a play session with the mother and child. Workshops were con-
ducted by the trainers and involved demonstration and practice of play 
activities to promote different aspects of development, toy making, interac-
tion through everyday activities, and review and discussion of what was 
learned.

Benefi ts for Child Development
All studies of home visits demonstrated signifi cant benefi ts of intervention 
for child development. A few had small effect sizes, but typically effects 
were medium to large (table 4.2).

Two studies showed large benefi ts for mental development for children 
recovering from severe malnutrition (Grantham-McGregor, Schofi eld, and 
Powell 1987; Nahar and others 2009). These both involved daily play ses-
sions while, children were in the hospital followed by home visits for six 
months (Nahar and others 2009) or three years (Grantham-McGregor, 
Schofi eld, and Powell 1987). Thus, the potential for benefi ts for extremely 
disadvantaged children is clear. Three other studies focused on undernour-
ished children. The Jamaican study of stunted children (height-for-age less 
than −2 standard deviations [SD] of reference values) showed a large effect 
on the developmental level (Grantham-McGregor and others 1991), as did 
another study in which children were somewhat less undernourished on 
enrollment (weight-for-age less than −1.5 SD, with weight-for-age less 
than −2 SD in the last three months; Powell and others 2004). Surprisingly, 
the study in Bangladesh with undernourished children (weight-for-age less 
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than −2 SD) in the community demonstrated a relatively small although 
signifi cant benefi t to scores on the Bayley mental development index 
(MDI) and no signifi cant benefi ts for motor development (Hamadani and 
others 2006). Another study of the benefi ts of psychosocial stimulation for 
term low-birth-weight infants who have experienced undernutrition in 
utero also had modest benefi ts (Walker and others 2004).

The remaining three studies did not focus specifi cally on undernour-
ished children but targeted children in poor communities. All showed 
medium-to-large effects on developmental levels (Eickmann and others 
2003; Powell 2004; Powell and Grantham-McGregor 1989).

Only three of the studies described attempted to measure effects on chil-
dren’s behavior. In all three this was by rating of behavior while the devel-
opmental tests were being conducted. Results were inconsistent. One study 
showed no benefi ts for behavior (Nahar and others 2009), two showed 
benefi ts for the children’s cooperation with the tester and to their emo-
tional tone (children were happier), and in one of these studies children 
vocalized more (Hamadani and others 2006; Meeks Gardner and others 
2003).

Lessons from Home Visiting Interventions
One clear conclusion from the evaluations of home visit interventions is 
that they can be successfully implemented by women who have completed 
only their primary education or partially completed their secondary educa-
tion. Visitors included CHWs, literate village women, and young women 
who had just completed secondary education. Some important caveats 
must be made to this. Although the CHWs (Jamaica) and female health 
workers (Bangladesh) generally had no more than incomplete secondary 
education, they had successfully gained employment in a context of high 
unemployment and may well have had important noncognitive skills that 
facilitated their effectiveness. In one study that did not use paraprofession-
als as visitors but recruited literate village women, the impact of the inter-
vention was modest, particularly given the intensity of contacts (Hamadani 
and others 2006). It is not clear from the study how these women were 
identifi ed or what, if any, prior work experience they had.

In most studies visitors have been mature women of similar age or older 
than the mothers being visited. In contrast, the program of “roving caregiv-
ers” in Jamaica used young women in the National Youth Service, for many 
of whom this was their fi rst working experience. Although the interven-
tion had a signifi cant benefi t for child development, some concern was 
expressed that these young women were less able to engage the mothers 
and to ensure they participated fully in the visits and sometimes conducted 
the play sessions with the child alone (Christine Powell, personal commu-
nication). This may have implications for the sustainability of benefi ts.
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Although accepting that visits can be conducted by paraprofessionals, an 
additional issue that needs to be considered is the important role of supervi-
sion. Supervision was usually conducted by a professional with training 
in child development, although in one study this role was accomplished 
by the clinic nurse (Powell and Grantham-McGregor 1989). Supervision 
involved observation of visits and regular meetings with the visitors to dis-
cuss the visits and plan for subsequent ones. This enabled the supervisor to 
provide guidance on the content of the visits to ensure the activities were 
at appropriate levels for individual children and to give feedback on both 
the content of the visits and the manner in which they were conducted. For 
example, in addition to the actual activities engaged in, a focus of the 
Jamaican interventions has been the empathy of the visitor and her role in 
supporting the mother in becoming more effective at promoting develop-
ment. Supervision is an essential component of the programs that have 
been evaluated and is an important consideration in planning for scaling up 
of interventions.

The frequency of visits necessary to achieve benefi ts to child develop-
ment is also important in determining the feasibility of implementing similar 
interventions on a larger scale. The study by Powell and Grantham-McGregor 
(1989) is the only one to formally evaluate the impact of visit frequency on 
the level of benefi t achieved and concluded that monthly visits did not ben-
efi t development and that a minimum of fortnightly visits was necessary. 
However, the size of the benefi ts from fortnightly visits was less than half 
that of weekly visits (see table 4.2 for details). The frequency of contacts 
(home visits plus group sessions where used) in most of the interventions 
was two to four times per month. Thus, it is reasonable to conclude that 
benefi ts to child development can be anticipated from programs where at 
least two visits are achieved per month. It is interesting to note that the 
intervention with the highest frequency of contacts (7.6 a month) achieved 
only a modest impact on development. This may suggest that a visit 
 frequency greater than weekly does not lead to additional benefi ts;  however, 
other aspects of the intervention, families, and children may have contrib-
uted to the relatively small impact.

Another characteristic of the programs important for expansion is the 
duration of the visits. Information on this is not available for all studies but 
where reported has been a half hour (Powell and others 2004; Walker and 
others 2004), half to three-quarters of an hour (Eickmann and others 2003), 
or one hour (Grantham-McGregor, Schofi eld, and Powell 1987; Grantham-
McGregor and others 1991; Powell and Grantham-McGregor 1989). The 
Jamaican intervention with low-birth-weight (LBW) infants (Walker and 
others 2004) that used a half hour visit duration had smaller benefi ts than 
other similar interventions in Jamaica where the visit duration was longer, 
but it is unclear whether this or other aspects of the intervention or target 
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group led to the difference in benefi ts. Information is currently insuffi cient 
to determine whether visit duration could be reduced to facilitate program 
expansion.

Evaluations of the interventions were conducted after they had been 
implemented for periods ranging from six months to three years. The results 
suggest that benefi ts begin to emerge within six months of intervention. In 
the Jamaican study of stunted children, development was assessed after six 
months of intervention and then every six months thereafter up to two 
years, when the intervention ended. Benefi ts of intervention were evident 
at the fi rst six-month assessment, and further gains occurred throughout 
the two years of intervention (Grantham-McGregor and others 1991). 
What remains to be answered is how the duration of intervention affects 
the sustainability of benefi ts.

In addition to intervention characteristics, it is possible that characteris-
tics of the child or caregiver may affect the impact of the intervention. As 
mentioned in the preceding section, large benefi ts have been seen in inter-
ventions targeted to severely malnourished and to stunted and undernour-
ished children, although in one study benefi ts were less. The single study 
with term LBW infants had smaller benefi ts (Walker and others 2004). 
Three interventions were implemented more generally with children from 
poor families that also demonstrated benefi ts (Eickmann and others 2003; 
Powell 2004; Powell and Grantham-McGregor 1989). Thus, it seems rea-
sonable to conclude that the loss of developmental potential in children 
disadvantaged through poverty, undernutrition, or both, can be reduced or 
prevented through home visits that help parents learn how to promote 
child development.

The age at which intervention begins might also be hypothesized to 
affect impact, but little evidence is available from the studies reviewed to 
address this. In many of the evaluations children’s ages on enrollment 
spanned an age interval of 12 to 24 months (for example, in separate stud-
ies, age on enrollment 6 to 24 months and 9 to 30 months), and no 
 investigation has looked at whether children who were enrolled in infancy 
benefi ted more or less than those who were older on enrollment. The age 
at which intervention ends may have implications for sustainability.

Characteristics such as maternal education and family resources may 
also infl uence the impact of the interventions, but these have rarely been 
investigated as potential moderators. Mothers in the studies reviewed usu-
ally had no more than an incomplete secondary education (Eickmann and 
others 2003; Hamadani and others 2006; Powell and others 2004; Walker 
and others 2004), with many having an incomplete primary education. 
Although some of the analyses of intervention impact have controlled for 
the level of maternal education (Eickmann and others 2003; Powell and 
others 2004), no evaluation has been done of whether the interventions 
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were more effective in mothers with higher or lower education levels. This 
is important to ensure that mothers of varying education levels are able to 
gain from the interventions.

Individual Counseling of Mothers at Clinics

Despite the consistent evidence that providing parenting education through 
home visits benefi ts child development and that these visits can be effec-
tively conducted by paraprofessionals, the model remains a high-intensity 
one in terms of human resources. Alternate strategies to reach greater 
numbers of children are needed, but evidence of their impact on child 
development is limited. One approach has been to provide parents with 
counseling and training when they access health services. This model has 
been developed by the World Health Organization (WHO) and UNICEF as 
the Care for Development module to be part of the Integrated Management 
of Childhood Illnesses. The module provides guidelines for health profes-
sionals to counsel parents on how to promote development and includes 
counseling cards with age-specifi c messages and illustrations of activities. 
Counseling is done with individual mothers and can be done whenever the 
mother and child attend the health service for well child or sick visits. Sur-
prisingly, given the efforts to develop the program and materials, only one 
published evaluation of the impact on child development was identifi ed. 
This study conducted in a rural county in China demonstrated signifi cant 
benefi ts for child development in those randomized to intervention com-
pared with controls (Jin and others 2007; see table 4.3). Although the fi nd-
ings have to be interpreted with caution because the person who conducted 
the developmental assessments was aware of the children’s group assign-
ment, they suggest that this approach has the potential to benefi t develop-
ment. Differences were also seen in how this intervention was implemented 
and how Care for Development is likely to be implemented at scale. Coun-
seling sessions lasted 30 to 60 minutes, which is unlikely to be achieved in 
routine child health clinics, and in addition to the clinic session an addi-
tional session was conducted within six months to relate the advice to the 
home environment using materials in the home. Sessions involved both 
demonstration of activities and practice by mothers. Potential obstacles to 
implementation were also discussed with the mothers and solutions to 
these suggested.

Two other studies provided intervention by training mothers of high-risk 
children at a clinic or hospital. One involved HIV-infected children whose 
mothers or caregivers were given individualized stimulation programs when 
they attended the clinic for the child’s regular three-month visit (Potterton 
and others 2009). Activities centered on developmentally appropriate play 
that could be part of the family’s usual daily routine (see table 4.3 for more 



Table 4.3 Studies on Individual Counseling of Mothers at Clinics 

Study authors and year, country

Jin and others 2007, China Potterton and others 2010, South Africa Nair and others 2009, India
Sample and 
design

100 families with a child younger 
than 2 years from 7 randomly 
selected villages. Families 
randomly allocated to intervention 
(n = 50) or control condition 
(n = 50)

122 HIV-positive children aged less than 
30 months randomly assigned to 
intervention or control groups 
(institutionalized children excluded)

800 infants (27% preterm, 50% 
LBW) admitted to special care 
nursery randomized to intervention 
or control groups. 665 infants 
tested at age 1 and 735 at age 2

Intervention Two 30–60-minute counseling 
sessions using the WHO “Care 
for Development” guidelines, one 
on enrollment and one within 
6 months. Mothers were given a 
card depicting age-specifi c 
messages. The card was discussed 
in the counseling sessions using 
demonstration and practice of play 
activities, discussion of obstacles to 
implementation, and help with 
problem solving

Caregivers given home stimulation 
programs individualized for children 
when they attended for usual clinic visit 
every 3 months. Structured around daily 
activities and developmentally appropriate 
play. Caregivers given a picture book and 
asked to spend time with child looking at and 
talking about pictures daily

Control group routine postnatal 
checkup. Intervention mothers 
trained individually and in groups 
to give stimulation and to continue 
at home. Compliance assessed at 
monthly home visits for 1 year

Type of trainer Health professionals conducted 
counseling. Not clear where 
counseling was done. Likely that 
counseling at fi rst visit was done at 
clinic, second at home

Intervention done by physiotherapist Training of mothers conducted by 
occupational therapist. Number of 
training sessions and duration not 
given. Unclear whether training 
also given during home visits or 
just monitored compliance

(continued next page)131



Impact on child 
developmenta

Signifi cant benefi ts at end of 
6 months to Gesell quotients in 
adaptive (d = 0.49), language 
(d = 0.52), and social (d = 0.17) 
development. No signifi cant 
benefi ts for motor development.

Signifi cant improvement after 12 months 
in intervention group compared with 
control in Bayley MDI (d = 0.27) and PDI 
(d = 0.19)

Intervention infants had higher 
Bayley MDI (d = 0.38) and PDI (d = 
0.40) scores. Benefi ts for VLBW, 
LBW, and NBW infants.

Comments Tester not blind to children’s group Severe developmental delay in both 
groups. Despite improvement in 
intervention group, children remained 
severely delayed. Moderate to severe 
growth retardation. 16% on HAART at 
baseline, 86% at end of year

Benefi ts at age 2, half that at end 
of intervention 

Source: Author’s compilation.

Note: HAART = highly active antiretroviral treatment; LBW = low birth weight; MDI = mental development index; NBW = normal birth weight; 
PDI = psychomotor development index; VLBW = very low birth weight; WHO = World Health Organization.

a.  Eff ect size (Cohen’s d) was calculated using unadjusted posttest values (Thalheimer and Cook 2002) to enable comparison among  studies. 
Calculation of eff ect size using change, for those studies where information was available, showed eff ect sizes within the same range (small, 
medium, large).

Table 4.3 Studies on Individual Counseling of Mothers at Clinics (continued)

Study authors and year, country

Jin and others 2007, China Potterton and others 2010, South Africa Nair and others 2009, India
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intervention details). After one year, signifi cant benefi ts to mental and 
motor development were seen from intervention, although both interven-
tion and control groups remained severely delayed. In the other study 
mothers of high-risk neonates received individual and group training in a 
hospital in early stimulation, which they were to continue at home (Nair 
and others 2009). Monthly home visits were made for one year to assess 
whether mothers were implementing the program; it is unclear whether 
these visits were also used for further training. Benefi ts at the end of the 
intervention year were small to moderate, and one year later the size of the 
benefi ts was cut in half, suggesting benefi ts may not be sustained.

These studies are insuffi cient to reach conclusions on the benefi ts of 
strategies using counseling attached to health services but suggest that the 
approach has potential and needs further evaluation. In these studies inter-
ventions were conducted by health professionals and in two of the three 
studies were individualized for the mother and child. It is also likely that 
counseling sessions need to be long enough to allow time for demonstra-
tion of activities and for mothers to practice.

Parent Training at Group Sessions

The numbers of parents and children reached by interventions to improve 
parenting behaviors could also be increased by delivering interventions 
through group sessions. Again, relatively few evaluations of this approach 
have been done (table 4.4). In India, mothers and children who attended a 
village crèche (nursery) were compared with those in a village without a 
crèche (Sharma and Nagar 2009). At the crèche, age-appropriate toys and 
play materials and activities to promote development were provided. Infor-
mation on providing a good home environment such as stimulation, paren-
tal involvement, and play materials was given to mothers and discussed. 
After 18 months a large benefi t for motor development was seen; mental 
development was not reported. It is unclear from the report of the study 
who was responsible for implementing the crèche, how often mothers and 
children attended, the duration of the sessions, and the extent of child-
directed activities.

In a parenting program in Bangladesh, groups of about 20 mothers 
attended 90-minute educational sessions on health, nutrition, and pro-
motion of child development (Aboud 2007). Sessions were conducted by 
women with some secondary education who were given training and 
supervision. Mothers attended an average of 16 sessions. No benefi ts 
were seen for children’s receptive vocabulary, which was the only mea-
sure of child development, or mother-child verbal interaction. Small-to-
moderate effects on mothers’ knowledge and stimulation in the home 
were seen. Within the sessions emphasis was placed on encouraging 



Table 4.4 Parent Training at Group Sessions 

Study authors and date, country

Aboud 2007, 
Bangladesh

Sharma and Nagar 
2009, India

Peairson and others 2008, 
Paraguay

Sample and 
design

Mothers recruited from 22 
villages that had received a 
parenting intervention in the 
previous year (n = 170) and 22 
villages with no intervention 
(n = 159). Children aged 2–3 years 
during intervention. Post-test 
comparison of intervention and 
control

Infants <18 months, 69 infants from 
intervention village and 76 infants 
from a control village

Infants 0–24 months. From remote 
rural areas. 46 no intervention and 
60 had participated in Pastoral del 
Niňo. Intervention and no 
intervention families from same 
areas but diff erent communities. No 
signifi cant diff erences between 
intervention and no intervention in 
parental education, employment and 
income

Intervention 90-minute weekly education 
sessions to groups of about 
20 mothers. Topics included 
nutrition and health as well as 
child development. Mothers 
attended an average of 16 
sessions over the year. Emphasis 
was on positive behaviors, but 
only 20% were demonstrated 
and few materials used

Mothers and infants attended crèche 
in village for 18 months and were 
given age appropriate toys and 
activities to enhance development and 
information on child development 
and providing  a good home 
environment

Monthly meetings at community 
centre. Parents encouraged to 
promote development through play 
and to converse with child. Interven-
tion also focused on health and 
nutrition. Attendance at meetings 
from pregnancy to age 5 years
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Type of trainer 
and supervision

Facilitators had some secondary 
education and received 17 days’ 
training and a manual of topics. 
Supervision was done on 4 
days/month – not clear what 
this involved or by whom

No information on how often mothers 
attended crèche or who conducted 
the sessions or duration of sessions.

Meetings conducted by volunteer 
community leaders who served 
10–20 families and received training 
from regional leaders (no details). 
Volunteers also did home visits but 
not stated how often. No informa-
tion on how often mothers attended 
meetings

Impact on child 
developmenta

Signifi cant benefi ts to mothers 
child-rearing knowledge (eff ect 
size d = 0.31) and stimulation in 
the home (d = 0.34). No benefi ts 
to verbal interaction or child 
receptive vocabulary

No diff erences between villages on 
pre-test. At post-test infants in 
intervention village had signifi cantly 
higher Bayley motor score (d = 1.72) 
and HOME score.

Intervention signifi cantly higher 
Bayley MDI (d = 0.62) PDI not done. 
Signifi cantly higher HOME (d = 1.16). 
Mothers more likely to report setting 
aside time to teach child (p = 0.009) 
and playing with child daily 
(p = 0.051)

Comments Benefi ts to stimulation greater if 
mothers had at least some 
education (one year or more)

Bayley MDI not reported. No 
investigation of any village level 
diff erences which may have aff ected 
results

No information on why some 
communities had program and 
others did not or on community level 
diff erences that might aff ect 
outcome

Source: Author’s compilation.

Note: HAART = highly active antiretroviral treatment; LBW = low birth weight; MDI = mental development index; NBW = normal birth weight; 
PDI = psychomotor development index; VLBW = very low birth weight; WHO = World Health.

a.  Eff ect size (Cohen’s d) was calculated using unadjusted posttest values (Thalheimer and Cook 2002) to enable comparison among studies. 
Calculation of eff ect size using change, for those studies where information was available, showed eff ect sizes within the same range (small, 
medium, large).
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positive behaviors and attempts were made to engage the mothers in 
discussion and problem solving, but use of demonstration was limited and 
very few materials were used.

A community-based group parenting program in Paraguay, run as an 
outreach program of the Roman Catholic Church, using volunteer leaders, 
had signifi cant benefi ts on children’s mental development (Peairson and 
others 2008). Parents attended monthly meetings at which they were 
encouraged to promote development by playing and chatting with their 
children. Volunteers also conducted home visits, but little information is 
available on what these involved or their frequency.

The conclusions that can be reached from these studies are limited. 
Again, evidence seems to suggest the need for demonstration and prac-
tice, given the lack of child benefi ts in the Bangladesh program. The choice 
of trainers may also be important. In the Paraguay study the volunteer 
leaders were from the same communities, which may have facilitated 
understanding and rapport with the parents and contributed to program 
benefi ts.

In these, and in the individual parenting sessions described in the previ-
ous section, mothers’ education ranged from an average of two to three 
years in Bangladesh to fi ve to eight years in Paraguay. About one-third of 
the mothers in the study in China were described as illiterate, whereas in 
the South African study about 25 percent of the mothers had completed 
secondary school. Mothers with limited education, therefore, seem to ben-
efi t from these interventions. Only the study by Aboud (2007) specifi cally 
examined whether maternal education moderated benefi ts and found that 
benefi ts for stimulation were less in mothers who did not have at least a 
minimum of exposure to formal education (one year).

Center-Based Strategies

Provision of early childhood stimulation for children less than three years 
of age at centers has not been a frequent strategy in LAMI countries, where 
most of the attention for this age group has been on working through par-
ents. However, as increasing numbers of mothers work, and in urban areas 
do not always have the support of family members, use of informal day 
care arrangements is likely to increase. Low-income women are unlikely to 
be able to afford formal day care; therefore, attention to the quality of care 
provided in these informal settings will be an essential component in ensur-
ing adequate care for young children.

Two large-scale examples of community-based day care from Latin 
America have been evaluated. In Bolivia, the Proyecto Integral de Desar-
rollo Infantil (PIDI: Integrated Child Development program) provided care 
for children aged six months to six years in homes of women within the 
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community. Children were cared for in groups of up to 15 children by two 
to three caregivers. Caregivers were from a social background similar to 
that of the children’s parents and received training in child development. 
The goal of the program was to provide an integrated program of health, 
nutrition, and education. Meals were provided, and caregivers were trained 
to provide a stimulating environment. The program served poor children 
mainly in urban areas.

An evaluation of the program used two rounds of survey data collected 
in 1995–96 and 1997–98 (Behrman, Cheng, and Todd 2004). Comparisons 
were made with children from areas without the program and with chil-
dren from areas with the program who had not been enrolled in day care, 
and these comparisons indicated benefi ts from the program for motor, lan-
guage, and psychosocial development. We focus on the results for younger 
children and on the comparison that used only children enrolled in the 
program, comparing those who had been enrolled for one month or less 
with those enrolled for 13–18 months. For children aged 6–24 months, 
those who had been in the program for 13–18 months had benefi ts in all 
areas of development; children aged 25–36 months showed benefi ts for 
gross motor but not fi ne motor development and benefi ts for language and 
psychosocial skills. Finally, children aged 37–41 months (who would have 
been younger than age three for the majority of their time in the program) 
showed improved psychosocial skills but not signifi cant benefi ts for motor 
or language development. The size of the increases in scores ranged from 
3 to 10 percent. Based on assumptions of the link between improved cogni-
tive skills and nutrition and adult earnings, the benefi t-to-cost ratio of the 
program was estimated at 1.4–3.7.

The Colombia Programa Hogares Communitarios de Bienestar (Program 
for Home-Based Community Day Care) uses a similar approach to that of 
PIDI. Begun in 1987, it targets children up to age six from families in the 
lowest income groups. Although delivered throughout the country, it has 
been reported to be best suited for urban areas. Up to 15 children are cared 
for by a mother from the community and an assistant. Both attend a 
40-hour training workshop and are supervised by staff from the Colombia 
Family Welfare Institute, an agency of the Ministry of Health. Parent asso-
ciations are also involved in organization and supervision of centers, and 
parents pay 25–37 percent of a daily minimum wage per month. Children 
are provided with meals and snacks to provide 50–70 percent of daily 
requirements, and activities to foster social maturity and development are 
conducted, such as supervised free play, creative activities, language activi-
ties, and a variety of new experiences. In later years, concerns that children 
under age two were not adequately cared for when mixed with older chil-
dren led to a similar but separate program for younger children, the Child 
and Family Care program.
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The Colombia program was evaluated in 2007 (Bernal and others 2009), 
at which time over 61,000 day care centers were serving approximately 
780,000 children. We again focus on the results for younger children that 
compare those exposed to the program for 16 months or more with those 
enrolled for less than two months. Children aged 36–48 months (the 
youngest age group evaluated) who had been in the program for at least 
16 months had better verbal comprehension and better scores in verbal 
ability, mathematical reasoning, and general knowledge than those recently 
enrolled, although no signifi cant differences were seen in overall intellec-
tual ability. Effect sizes were generally small but probably important at the 
population level. Benefi ts were also seen for children’s social development 
with better interaction and fewer problems with social isolation in those 
with greater exposure to the program. However, exposure to the program 
was associated with higher levels of aggression.

The longer-term benefi ts of the program were also investigated in chil-
dren who were eligible for the program from birth to six years of age, 
comparing 943 children who had participated with 947 nonparticipants 
by means of their scores on a national test administered in grade 5 of pri-
mary school. Controlling for potential confounders such as parental edu-
cation and home characteristics, children who had been exposed to the 
program had higher scores. The gain in scores was mainly due to benefi ts 
to language.

An integrated program was conducted in the Philippines that included 
provision of health and nutrition services as well as parent education and 
home-based day care. Parent education seminars were implemented in all 
the program areas, and 44 percent had day care compared with none in the 
nonprogram areas. However, day care was predominantly for children 
three to fi ve years of age because there was little uptake of the “Day Care 
Mom” program for those under age three. Although it is not possible to 
identify the impact of the individual components of the program, among 
children less than age three at the fi nal survey those with at least 12 months 
of exposure to the program had better motor, cognitive, language, and 
socioemotional skills than those with less than four months’ exposure 
(Armecin and others 2006).

Impact of Parental Enrichment on Parenting Knowledge 
and Behavior

The objective of the parental enrichment programs (and, to a lesser extent, 
center-based programs, which have outreach for parents or involve them 
in the running of the centers) is to enhance parents’ knowledge of child 
development and enable them to provide the stimulation and experiences 
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in the home necessary to promote their children’s development. These 
changes in parental behavior are then expected to be part of the mecha-
nism through which the child’s development and behavior benefi t (for 
home-visits programs, more direct benefi ts from the visits themselves may 
also be seen). Thus, benefi ts to parental outcomes have also been used as 
indicators of the success of interventions (table 4.5). Several home-visits 
interventions have demonstrated benefi ts for mothers’ knowledge ( Hamadani 
and others 2006; Powell 2004; Powell and others 2004; Rahman and 
 others 2008), and, more important, some have shown benefi ts for the level 
of stimulation provided in the home (Powell and others 2004; Walker and 
others 2004), although where measured, this has not always been found 
(for example, roving caregivers in Jamaica; Powell 2004). Improvements in 
maternal sensitivity and responsiveness have also been shown (Cooper and 
others 2009). Parent training using group sessions has also benefi ted home 
stimulation, with effects varying from small to large (Aboud 2007; Peairson 
and others 2008; Sharma and Nagar 2009). Only one study using individ-
ual counseling of the mother measured effects on stimulation and showed 
modest benefi ts (Ertem and others 2006).

Whether change in parental behavior mediates the benefi ts for child 
development from early intervention programs has been examined on only 
a few occasions. In the intervention with term LBW infants in Jamaica, 
improvements in the level of stimulation in the home mediated some of the 
intervention benefi ts for developmental quotient (DQ; Walker and others 
2004); however, recent analysis of the trial with stunted Jamaican children 
showed that change in home stimulation contributed to a relatively small 
proportion of intervention benefi ts for development (unpublished results).

Only three studies were identifi ed that have examined whether 
changes to parental behavior from early childhood programs are sus-
tained. In one, with follow-up conducted when children were aged 9 to 
11, home stimulation and provision of play materials were not different, 
but mothers in the intervention group provided more school books and 
had sent the children to preschool earlier (children in the intervention 
group attended preschool for approximately twice as long as control 
 children; Grantham-McGregor and others 1994). In the study of stunted 
children, follow-up when children were seven years of age showed no 
intervention differences in parental behavior (Grantham-McGregor and 
others 1997); however, at age 11 mothers who participated in the stimu-
lation intervention provided their children with more reading materials 
but not more toys and games than mothers in nonstimulation groups. 
They were also more likely to support the child in homework and provide 
a variety of activities (trips, visits to public library). Among mothers of term 
LBW infants, no intervention benefi ts for stimulation were seen at age six 
years, measured with the Middle Childhood Home Observation for 
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Table 4.5 Impact of Interventions on Parenting Knowledge and 
Stimulation

Study Parenting outcomes
Home visits

Hamadani and others 2006, Bangladesha Knowledge of child rearing, d = 1.02

Grantham-McGregor and others 1991, Jamaicaa Stimulation (HOME), d = 0.49 

Powell and others 2004, Jamaicaa Child-rearing knowledge (d = 1.25) and 
practices (d = 0.65)

Powell 2004, Jamaicaa Benefi ts for child-rearing knowledge 
(d = 0.64), no benefi ts for HOME

Walker and others 2004, Jamaicaa Stimulation (HOME), d = 0.37

Cooper and others 2009, South Africa

Intervention to promote sensitive and 
responsive parenting. Visits by local women 
given 4 months of training. Mothers 
randomized to intervention or control. 
Intervention comprised 16 visits beginning 
antenatally to age 5 months. Control routine 
fortnightly visits to monitor health and growth

Mother-child interactions at 6 and 12 
months more sensitive (d = 0.24, 0.26) 
and less intrusive (d = 0.26, 0.24)

Rahman and others 2008, Pakistan

Cluster randomized trial of “learning through 
play” program with focus on mother-child 
interaction. Mothers enrolled in third trimester. 
Community health workers conducted half-day 
workshop for groups of about 8 mothers on 
age 2-month developmental stage. During 
routine fortnightly visits, spent 15–20 minutes 
discussing infants’ development

At 3 months, knowledge of early infant 
development increased, d = 2.23

Group training

Sharma and Nagar 2009, Indiab Stimulation (HOME), d = 3.51

Aboud 2007, Bangladeshb Stimulation (HOME) (d = 0.34), 
knowledge (d = 0.31), no benefi ts for 
verbal interaction

Peairson and others 2008, Paraguay Signifi cantly higher HOME, d = 1.16

Clinic-based counseling

Ertem and others 2006, Turkey

Children aged 24 months or less. Controls 
provided standard care. Subsequently, after 
training of pediatricians, intervention group 
counseled during sick child visits using Care for 
Development intervention

Stimulation (HOME) 1 month after visit, 
median scores not diff erent, but greater 
proportion of intervention group had 
“optimal” scores (equal to 38 or above)

Source: Author’s compilation.

Note: HOME = Home Observation for Measurement of the Environment.

a. See table 4.2 for details.

b. See table 4.4 for details.
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 Measurement of the Environment (HOME; Walker and others 2010). 
The limited information available suggests that any long-term benefi ts to 
parental behavior may be mainly related to decisions about schooling and 
provision of support for schooling. It is possible that intervention alters 
parents’ perception of their child’s potential, with subsequent changes to 
decisions related to investments in education. More evidence is needed in 
this area because this could be a signifi cant additional benefi t from early 
intervention, which would in turn increase the long-term gains for chil-
dren’s educational outcomes.

Evidence for Long-Term Benefi ts for Child Cognition 
and Behavior

The studies reviewed in this chapter provide consistent evidence that inter-
ventions to provide stimulation and learning opportunities for children 
from birth to age three through a variety of approaches can be successful in 
preventing the loss of developmental potential in children from poor 
 families in LAMI countries. The evidence base is strongest for home-visits 
programs where trained paraprofessionals work with the mother and child. 
Children who receive early intervention are therefore likely to benefi t 
more from preschool and then from formal schooling. Findings from at 
least fi ve LAMI countries demonstrate that early cognitive ability predicts 
school outcomes such as achievement levels and grade level attained 
(Grantham-McGregor and others 2007). It is therefore reasonable to antic-
ipate that gains in early development will be associated with long-term 
gains in education to the benefi t of both the individual and society.

Medium- and long-term follow-up has been performed for children who 
received early intervention. In Jamaica, a home-visits program to improve 
mother-child interaction benefi ted development of term LBW infants at 
age two when the intervention ended. Children were reassessed at age six 
when the majority of them had just started primary school. Signifi cant ben-
efi ts were seen from the intervention for their performance IQ and mem-
ory, and they had signifi cantly fewer behavioral diffi culties (Walker and 
others 2010). No benefi ts for language were found. The effect sizes for ben-
efi ts to cognition at age six were moderate and similar to those seen in early 
childhood and slightly greater (0.58 SD) for behavior. The reduction in 
behavior diffi culties may be particularly important for these children at a 
time when they are making the transition to primary school.

Sustained benefi ts in primary-school–aged children were also reported 
in an evaluation of the Colombian home day care program, where benefi ts 
were found for achievement in language (described earlier; Bernal and oth-
ers 2009), and in an earlier Colombian study home visits up to age three 
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were associated with better reading readiness at age seven in boys only 
(Super and Herrera 1991).

Two small groups of children, severely malnourished between 6 and 
24 months of age, were followed up to late adolescence. One group received 
stimulation in the hospital followed by home visits to help mothers pro-
mote development through play and better interaction. Visits were weekly 
for two years and then fortnightly for the third year. The stimulation group 
had higher scores on the Wechsler Intelligence Scales for Children than 
children who had not had intervention 14 years after they left the hospital 
(11 years after intervention ended; Grantham-McGregor and others 1994). 
The effect size was large (0.92 SD) and comparable to that seen when IQ 
was fi rst measured, two years after intervention ended. The participants 
who had received stimulation also had higher scores in reading and overall 
school achievement (p < 0.1).

The most comprehensive evidence of long-term benefi ts from early 
intervention comes from the Jamaican study of stunted children, aged 
9–24 months on enrollment, who participated in a two-year randomized 
trial of supplementation and/or psychosocial stimulation (for details of the 
original study and fi ndings, see table 4.2). The children were reassessed at 
ages 7, 11, and 17 (table 4.6; Grantham-McGregor and others 1997; Walker 
and others 2000, 2005). Benefi ts to cognition were seen at each follow-up, 
whereas benefi ts in tests of educational achievement started to emerge at 
age 11 (p < 0.1) and were signifi cant for reading at age 17 years. Similarly, 
behavior differences were not seen when fi rst assessed by teacher and par-
ent report at age 11 (Chang and others 2002), but by age 17 parents 
reported that the participants had fewer problems with attention and 
tended to show less oppositional behavior (Walker and others 2006). In 
addition, participants self-reported fewer symptoms of depression and anx-
iety and better self-esteem (Walker and others 2006).

The results of this study indicate that early intervention has long-term 
benefi ts for IQ, educational achievement, and behavior and supports the 
hypothesized benefi ts for long-term outcomes for children who receive 
early intervention. The size of the benefi ts for IQ and reading ability 
 suggests that benefi ts for adult employment are likely. Further, better psy-
chological functioning seen in program participants is likely to benefi t 
functioning in the workplace and within society.

In this Jamaican study, visits were conducted weekly for two years. The 
program focused on working with mothers to enable them to be more 
effective in promoting their child’s development. Mothers were encour-
aged to chat with and listen to their children, to use everyday activities to 
teach concepts, and to integrate play activities into their daily routine. It is 
likely that this emphasis on reaching the child through the mother contrib-
uted to the sustainability of intervention benefi ts.
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As is typical for Jamaica, 99 percent of the children in the study (control 
and intervention) attended preschool, with 91.7 percent attending for at 
least two years. Thus the sustained benefi ts are in a context where children 
who received early intervention went on to center-based early education. 

Table 4.6 Long-Term Eff ects of Psychosocial Stimulation: The Jamaica 
Study

Age at 
Follow-up 
(Years)

Outcome

Cognition Education Behavior
7–8

Grantham-
McGregor 
and others 
1997

Benefi ts for IQ (eff ect
size 0.41 SD) and other 
cognitive tests not 
signifi cant individually, 
but stimulation groups 
(and supplement only 
group) had better 
scores than control 
group on 13–14 of 
15 tests (sign 
test p = 0.01). 
Signifi cant benefi ts for 
perceptual motor 
function. 

No signifi cant 
benefi ts for school 
achievement 

Not assessed

11–12

Chang 
and others 
2002

Walker 
and others 
2000

Signifi cant benefi ts for 
IQ (eff ect size 0.52 SD), 
reasoning ability, and 
vocabulary compared 
with control group. No 
benefi ts for 2 other 
language tests and 
tests of memory and 
attention 

Suggestive of 
benefi ts for reading, 
spelling, and 
comprehension 
(all p < 0.1) but not 
mathematics

No benefi ts for 
behavior by teacher 
and parent reports

17–18

Walker 
and others 
2005

Walker 
and others 
2006

Signifi cant benefi ts to 
IQ (eff ect size 0.51 SD) 
vocabulary (analogies 
and PPVT) and 
reasoning ability 
compared with no 
stimulation groups 
(control and 
supplement only)

Signifi cant benefi ts 
for reading and 
comprehension. No 
benefi ts for 
mathematics. 
Reduction in school 
dropout rate.

Signifi cant reduction 
in participants’ reports of 
symptoms of anxiety 
and depression, and 
parents’ reports of 
attention problems. 
Participants reported 
higher self-esteem. No 
eff ect on antisocial 
behavior. Less opposi-
tional behavior reported 
by parents (p = 0.1).

Source: Author’s compilation.

Note: PPVT = Peabody Picture Vocabulary Test; SD = standard deviation.
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Long-term gains from strategies to promote optimal development in the 
birth to age three group are likely to be most successful where attention is 
also placed on ensuring continuing access to learning opportunities.

Linking Early Intervention with Health 
and Nutrition Programs

Recent reviews have highlighted the importance of nutrition and health 
issues for ECD in LAMI countries (Walker and others 2007) and have 
 estimated the cost-effectiveness of interventions to address these (Beh-
rman, Alderman, and Hoddinott 2004). Nutrition and health factors that 
 contribute to poor young child development are summarized in table 4.7. 
These conditions affect large numbers of children in LAMI countries (for 
example, linear growth retardation in 32 percent of children under age 

Table 4.7 Priority Nutrition and Health Risks Aff ecting Children from 
Birth to Three Years of Age in LAMI Countries 

Risk Summary of evidence
Linear growth retardation 
(stunting)

Cohort studies show poor cognitive and social-
emotional outcomes. Supplementation trials show 
benefi ts for development (one with long-term gains)

Iodine defi ciency Meta-analyses show consistent defi cits, and trials 
show benefi ts of prenatal and postnatal 
supplementation

Iron defi ciency anemia Cohort studies show long-term defi cits. Preventive 
supplementation benefi ts motor, cognitive, and social 
development

Malaria Severe malaria is associated with neurological defi cits. 
Frequent uncomplicated attacks and asymptomatic 
parasitemia may lead to poor cognitive and 
educational outcomes

Intra-uterine growth restriction Consistent evidence for lower developmental levels in 
early childhood

Environmental toxins Most consistent evidence for lead with defi cits 
beginning at low levels of exposure

Maternal depressive symptoms Associated with poorer quality parenting and poor 
developmental outcomes

Exposure to violence Domestic and community violence aff ects family 
functioning and young child outcomes

Source: Adapted from Walker and others 2007.

Note: LAMI = low- and middle-income countries.
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fi ve, low birth weight in 16 percent of births; R. E. Black and others 2008). 
Interventions to reduce the prevalence of nutrition and health risks and to 
treat affected children are essential for optimal child development. These 
interventions include promotion of exclusive breast feeding; improved 
young child nutrition, in particular complementary feeding; iodine fortifi -
cation programs; prevention of iron defi ciency anemia; and early effective 
treatment of malaria.

Children with health and nutrition risks are also likely to be at risk of 
inadequate early learning environments. Thus, linking ECD programs with 
those targeting children identifi ed through nutrition and health programs 
is likely to be an effective way of ensuring that ECD interventions reach 
children in greatest need. As reviewed earlier, substantial evidence shows 
that children with nutrition and health risks benefi t from interventions to 
promote increased stimulation and improve parent-child interaction. Thus, 
integrated programs are likely to be a cost-effective approach to achieving 
gains in ECD. Evidence from a meta-analysis of non-U.S. studies also shows 
that the impact on cognitive and social emotional development was greater 
when interventions included stimulation compared with interventions 
comprising only nutrition or fi nancial assistance (Nores and Barnett 2009).

In many countries the health services are the main government service 
for children under three years of age. Thus, these services, which also pro-
vide nutrition programs, offer a potential infrastructure in which to inte-
grate early development programs. A critical need exists for evaluation of 
strategies within health services to reach high-risk children and to provide 
more general parenting programs. However, in some countries attendance 
at health services decreases once the early immunization schedule is com-
plete at 18–24 months. A further challenge is how to reach children after 
this and before enrollment in center-based early education.

Comparing Strategies and Investments for the Birth 
to Age Three Group

Early intervention leads to gains in child development with subsequent 
gains for educational attainment and expected benefi ts for adult employ-
ment. Thus, ensuring that young children have quality caregiver-child 
interactions and stimulation is likely to reduce inequalities in attainment 
through benefi ts for individuals and contribute to national development.

Several approaches have been used to reach the birth to age three group. 
These have varying impacts and differ in the investments that are required 
to deliver the programs, as summarized in table 4.8. In moving toward 
expanding the numbers of children reached, the choice of strategies would 
need to be based on the likelihood and size of immediate and sustainable 
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benefi ts and the investments required to achieve these gains. The invest-
ments will depend on personnel required and the availability of an existing 
infrastructure with which early childhood interventions can be integrated.

Personnel to implement the program are in most cases the largest cost, 
which is infl uenced by the level of persons required and the numbers of 

Table 4.8 Benefi ts and Investments according to Type of Early 
Intervention Program

Type of 
program

Evidence for benefi ts 
to development Required investments

Numbers of children 
reached

Home visits 9 effi  cacy studies: 
All showed benefi ts 
for development, 
usually medium to 
large eff ect, evidence 
for long-term gains 

Personnel: 
Paraprofessional 
home visitors

Training and supervision

Materials for simple 
toys and picture books

15–20/visitor if fully 
assigned to home 
visits; 4–5/visitor if 
employed in health 
sector with other 
duties

Individual 
counseling

3 studies: All showed 
benefi ts for 
development, eff ects 
small to medium 

Personnel: Health 
professionals conducted 
counseling in studies 
reviewed. Unclear 
whether these could 
be done by paraprofes-
sionals with training 
and supervision. Training 
for counselors

Materials: counseling 
cards, materials for 
demonstration

Potential to reach 
large numbers of 
children, but 
feasibility not 
established, and 
impact of short 
counseling sessions 
not demonstrated

Parent 
training

3 studies: 1 benefi t for 
motor development 
(mental development 
not reported), 1 
benefi t for mental 
development (motor 
not reported), 1 benefi t 
for parent knowledge 
and stimulation, no 
child benefi ts

Personnel: Group leaders 
not professionals but 
generally with more 
education (at least some 
secondary) than home 
visitors. Training and 
supervision. Materials 
for demonstration

15–20 parents/ 
workshop, number 
reached depends 
on how many 
workshops each 
parent would need to 
attend and how many 
workshops one group 
leader could conduct 
per week

Home day 
care

2 evaluations of large-
scale programs: 
Signifi cant benefi ts 
but generally small, 
1 showed benefi t-cost 
ratio of 1.4–3.7, 1 
showed gains in 
primary school

Personnel: Day care 
mothers and assistants; 
training and supervision. 
Upgrading of homes to 
ensure suitable for day 
care. Meals and play 
materials

15 children/center

Source: Author’s compilation.



Promoting Equity through Early Child Development Interventions�|�147

children who can be reached per staff member. These are compared for dif-
ferent approaches with delivery in table 4.8. In addition to staff who will 
deliver the program, a need is seen for training and supervision. This will 
require investment of the time of nurses or other health staff if the program 
is nested within the health service or the hiring of additional personnel.

Choice of strategy will also depend on the existing national and com-
munity infrastructure with which ECD programs could be integrated. Inte-
gration may require different approaches in urban and rural areas, but 
successful interventions in rural areas suggest the feasibility of training 
people within villages (Hamadani and others 2006) or building on commu-
nity programs (Peairson and others 2008). Several of the interventions eval-
uated have been implemented as additions to existing programs (Hamadani 
and others 2006) or have been based within health services (Potterton and 
others 2009; Powell and Grantham-McGregor 1989), although few have 
been fully integrated with the existing services (the Philippines integrated 
ECD program is probably the only example; Armecin and others 2006).

Home Visits 
The study by Powell and others (2004) examined the feasibility of training 
CHWs already employed in health centers to conduct home visits, which 
would be done in addition to their regular duties. The program was success-
ful, and it was estimated that each CHW could visit about four or fi ve chil-
dren each week. Thus, the feasibility and sustainability of home-visits pro-
grams will be greater where health services already employ CHWs or a 
similar cadre of workers. Even where this is the case, there is a cost to other 
services that the CHWs may have provided. Sustainability of programs will 
require ownership by the health services and acceptance that promotion of 
ECD is a health sector activity.

Individual Parent Counseling 
Evidence suggests that individual counseling of caregivers when they 
attend health services for regular care can benefi t development and that 
receiving all services at one location is attractive to mothers (Potterton and 
others 2009). The WHO/UNICEF Care for Development program is 
intended to be included as a part of the health services for young children. 
The same issues apply, as for home-visits programs, with regard to owner-
ship by the health sector because health staff will be expected to learn new 
skills and conduct counseling (5–10 minutes at each visit) in addition to 
ongoing activities in clinics, which are often overcrowded and where staff 
have limited time for each patient.

Parent Groups 
Training of parents in group sessions has received only limited evaluation 
but has the potential to reach large numbers of families. Sessions could be 
linked with community infrastructure, such as community centers and 
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schools. However, further evidence is necessary for benefi ts for child devel-
opment and the essential components of training before large-scale expan-
sion of this approach.

Day Care 
Home day care centers utilize existing community homes that may require 
upgrading to be suitable. The programs also require funds to pay the day 
care mother and provide meals and play materials for the children. Some 
level of cost sharing with parents may be possible. This type of intervention 
has been found to be more suited to urban areas where working mothers 
are less likely to have other family members to rely on for child care. Unlike 
other strategies, examples are found of large-scale programs that have been 
shown to benefi t child development.

Research Needs for Program Expansion

Making choices for which strategy or a combination of strategies will best 
serve the needs of families and children in a country or region can begin to 
be made based on the evidence available. Additional information would 
facilitate this process (box 4.1). Probably the most urgent is the identifi ca-
tion of the modifi cations to programs that are necessary for scaling up and 
evaluation of the effect of these changes on program impact. Limited evi-
dence is available on the benefi ts of improving parenting through individual 
parent counseling or parent groups. Further evaluations of these approaches 
and others that can be implemented at scale are urgently needed.

Research Needs for Expansion of ECD Programs for 
Children Less than Three Years Old

•  Modifi cation of programs to facilitate large-scale implementation 
and evaluation of programs at scale.

•  Evaluation of health systems to identify any changes needed to 
ensure capacity to accommodate ECD programs.

•  Routine collection within effi  cacy trials of information needed to 
inform scaling up.

•  Further evidence of sustainability of benefi ts and factors that infl u-
ence sustainability.

• Assessment of cost-benefi t ratio.

BOX 4.1   
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Programs are more likely to be sustainable if they are integrated with an 
existing infrastructure. This presents challenges where staff employed are 
expected to conduct additional activities in situations where human 
resources are already stretched. Understanding of the health system (or 
other service with which ECD could be integrated) will be essential to 
determine the barriers to scaling up and identify solutions to facilitate suc-
cessful integration of ECD. For example, evaluation of the acceptability of 
Care for Development for health center staff and the fi delity with which it 
is implemented will be critical to successful expansion.

The conclusions that could be reached from existing research would be 
greater if information needed to inform scaling up was routinely included. 
Efforts to encourage researchers to report data, such as qualifi cations of 
personnel, training and supervision given, numbers of parents and children 
reached per staff member, and other materials and supplies needed, would 
facilitate the evaluation of the cost and feasibility of programs and their 
potential for scaling up.

Evidence for long-term benefi ts of intervention comes from relatively 
few studies, most of which were conducted in Jamaica. Further follow-up 
studies would enable stronger conclusions on the minimum duration and 
intensity of intervention necessary for long-term gains. In the Jamaican 
study of stunted children, benefi ts in early childhood were large and 
medium in late adolescence. Additional information is needed on whether 
the size of impact in early childhood predicts long-term gains.

Although the types of investments needed were summarized in table 4.8, 
few assessments are available of the ratio of benefi ts to costs, which would 
facilitate both advocacy and decision making for programs to be used.

Conclusions

Promoting optimal development among children from birth to three years 
of age requires attention to nutrition, health, and ensuring quality 
 caregiver-child interaction and stimulation. Early stimulation interventions 
prevent the loss in developmental potential experienced by large numbers 
of children in LAMI countries; the evidence for benefi ts is strongest for 
strategies that provide parental enrichment through home visits. Sustained 
benefi ts for cognitive and psychological functioning and educational 
achievement have been demonstrated. These are likely to benefi t adult 
earning, functioning in society, and parenting of the next generation and 
thus promote equity.

A need is seen for agreement on strategies or sets of strategies, based on 
this evidence and on the investments required, so that consistent recom-
mendations can be given to governments and other agencies. A clear 
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strategy or set of strategies needs to be developed to provide comprehen-
sive ECD programs for children between birth and age three. This is likely 
to require investment in evaluations of the effectiveness of a variety of 
approaches to delivery that can be implemented at scale.

A critical need is also seen for continued advocacy for expansion of early 
stimulation programs for children between birth and age three. Opportuni-
ties for  integrating stimulation with existing services for children need to be 
identifi ed, and provision of stimulation needs to be included as part of the 
core set of services provided for children under three years of age.
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The Convergence of 
Equity and Effi  ciency 
in ECD Programs
Harold Alderman and Emiliana Vegas

There are numerous examples of the limited impact of years of schooling 
on learning (see Glewwe and Kremer 2006; Hanushek and Woessmann 
2008). Often these studies conclude that the school system, including teach-
ers, comes up short in preparing students with the skills needed to succeed. 
Without exonerating schools and teachers, it can also be the case that the 
students, or a subset of them, come to schools with enormous disadvantages 
that could be offset through interventions in early childhood. One illustra-
tion of this possibility is provided in a study by Filmer and Schady (2009), 
which found that a scholarship program for lower secondary schools in 
Cambodia revealed no evidence that recipient children did any better on 
mathematics and vocabulary tests, despite an increase in enrollment and 
attendance of approximately 25 percentage points. The tests were admin-
istered 18 months after the program’s implementation, and so it is unlikely 
that the absence of a response refl ects a premature assessment of a cumula-
tive result (King and Behrman 2009). Moreover, the data provide no sup-
port to the possibility that overcrowding of classrooms accounts for the 
absence of a learning response. More likely, the results refl ect the fact that 
by lowering the cost of schooling, the intervention induced students with 
lower-than-average expected economic returns to schooling to enroll.
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This point is more general. As illustrated in fi gure 5.1, in many school 
systems, a large proportion of children do not even reach basic literacy until 
well into their primary school years, if ever. For example, 60 percent of 
Malian youth are not able to read a simple sentence until their sixth year of 
schooling. In three of the four countries illustrated, half the children have 
not reached this minimum competence until their fourth year of classes. 
Similarly, more children in a sample of children who had completed third 
grade in the  Punjab of Pakistan could not add or subtract than could per-
form these basic math skills (Andrabi and others 2007). Clearly this indi-
cates wasted resources as well as a likely contribution to early dropout rates 
of discouraged children.

These examples provide an entry to the theme of this chapter. Clearly, 
the absence of a tangible learning outcome implies an ineffi cient educa-
tion investment. Moreover, although Filmer and Schady (2009) studied 
only lower-income students who were eligible for a scholarship, and, thus, 
they could not assess learning of children from prosperous families who 
enroll at the margin in response to other inducements, the results reported 
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Sentence, by Highest Grade Completed
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by Naudeau and colleagues in chapter 1 point to the possibility that cog-
nitive capacity and income are correlated by the time a child reaches 
school age.

To the degree that this is the case, attempts to address the demand gap in 
access to and quality of primary or secondary schooling with programs such 
as conditional transfer programs will be hindered by the absence of effec-
tive interventions to preempt the loss of potential before preschool. This is 
consistent with theoretical expectations on the demand for schooling that, 
as is standard, presume that an unconstrained household will set marginal 
expected benefi ts from schooling to equal the costs. Phrased as such, how-
ever, the cognitive capacity perspective provides an additional dimension to 
the often debated and diffi cult-to-measure question of the relative returns 
to investing in demand-side interventions compared with supply-side 
approaches (Orazem, Glewwe, and Patrinos 2009). Although improving 
the quality of schools and teachers can be expected to have an impact on 
the demand for education, as will, in other circumstances, addressing imper-
fect information and credit markets, this chapter argues that a third and 
complementary approach to improving schooling outcomes is through 
improving the learning potential of students before they enroll in the fi rst 
year of formal schooling.

The argument is presented, fi rst, by briefl y introducing a model of school 
outcomes that includes both the quality of schooling and the abilities of the 
child. These abilities may include those that are malleable as well as those 
that are less amenable to parental decisions or public interventions. Then 
this chapter discusses the link between the demand for basic schooling 
and the likely vulnerability of children before entering primary school. 
The discussion includes salient points in the literature on the relation of 
income to the demand for education. This is followed by a look at how 
nutrition may infl uence school readiness, and the following sections 
review how preschool programs may have a similar preparatory role for 
primary and subsequent education and the placement and demand for 
preschool programs. The fi nal section concludes.

How Might Early Childhood Development Infl uence the 
Demand for Education and Student Quality?

The economic benefi ts of education are usually measured in terms of adult 
outcomes. These are often specifi ed in earning functions or wage equa-
tions, although it is generally accepted that nonpecuniary benefi ts includ-
ing improved health, reduced fertility, stronger citizenship, and an improved 
ability to care for children are also outcomes of educational investments. In 
the most basic models, wages or similar outcomes are considered functions 
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of years of schooling (S). As Hanushek and Woessmann (2008) discuss in 
their review, a key empirical question is how to distinguish the impact of 
schooling itself from ability, either by including measures of ability (A) or 
by comparing siblings as well as using similar econometric approaches. 
Ability can be measured in many ways and can include noncognitive and 
cognitive skills. The noncognitive skills include a range of socioemotional 
behavioral factors such as conduct, motivation, persistence, team work, 
and attitudes toward risk. Equation 5.1 summarizes this simple relation, 
indicating that wages increase proportionally as a function of years of 
school as well as ability:

 ln(Wages) = f[S, A]. (5.1)

Taking this one step further, it is useful to consider learning per se (L) as 
distinct from schooling and to add various schooling inputs (I) that increase 
learning to the basic model:1

 ln(Wages) = f[S(A, I), L(A, I), A]. (5.2)

Expressed in words, equation (5.2) states the same dependence of wages 
on ability and years of schooling as equation (5.1) but also indicates that 
both years of school completed and learning are themselves dependent on 
the ability of the student as well as the inputs into the teaching process. It 
also emphasizes that ability affects earnings not only through learning but 
also through a range of behaviors and preferences that infl uence personal-
ity (Cunha and Heckman 2009).

Hanushek and Woessmann (2008) make two empirical observations 
that are relevant to this chapter. First, they report that the measured impact 
of years of schooling declines appreciably when learning is included in an 
estimate of wages at the individual level; in cross-country regressions of 
gross national product and schooling, measures of learning pick up virtu-
ally all the total impact of years of schooling. Second, ability affects both 
years of schooling and what is learned in school. Indeed, Heckman and 
Vytlacil (2001) maintain that it is not possible, over a wide range of varia-
tion in schooling and ability, to estimate the separate impacts of years of 
schooling obtained and that of ability in wage estimates.

The majority of models and of attempts to estimate the impact of ability, 
however, take ability as exogenous. To address the question of early child-
hood development (ECD), however, one needs a multiperiod model in 
which investments made in period 1 (preschool) affect the learning that 
occurs in school in period 2. Most of the returns to education accrue in a 
third period, postschool.2

Such a multiperiod model can be used to investigate the impact of pro-
grams in the initial period (E

1
) and household characteristics (X

1
) on ability 
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before entrance into school. As expressed in equation (5.3), ability is 
assumed to respond to these programs:

 δA
1
/δX

1
 > 0 and δA

1
/δE

1
 > 0. (5.3)

Furthermore, household characteristics are generally defi ned such that 
ability increases in response to these characteristics. For numerous practical 
applications, ability may be assessed in terms of school readiness, although 
this is not always how ability is defi ned.

A multiperiod approach is also needed to study whether outcomes in the 
initial period infl uence the amount of learning in school, as well as any 
tendency to drop out early. Equation (5.4) shows this relation of learning 
and skills to ability in the initial period:

 δL
2
/δA

1
 > 0 and δS

2
/δA

1
 > 0. (5.4)

If positive, as illustrated here, equation (5.4) implies that gaps in skills 
widen over time. Moderately sized delays in school readiness, then, would 
lead to major differences in school outcomes over the years of primary and 
secondary education and would be consistent with what Cunha and 
 Heckman (2009) call self-productivity.

Moreover, a multiperiod model of schooling could be used to determine 
if programs in primary and secondary schools offset initial cognitive devel-
opment delays or, alternatively, whether the children entering school with 
higher ability benefi t more from the quality of the school: That is, how does 
the contribution of different investments in education depend on the abil-
ity of the student? This is shown in equation (5.5), which measures 
whether the impact of an investment in the second period is higher for 
more able students:

 δ
2
L

2
/δI

2
δA

1
 > 0 and δ

2
S

2
/δI

2
δA

1
 > 0. (5.5)

If the relationships in equation (5.5) are positive, as shown here, then 
investments in a later period have a larger return for higher-ability students 
than for children with lower ability. Cunha and Heckman (2009) refer to 
this as dynamic complementarity. As economic effi ciency implies larger 
investments where the returns are highest, complementarity implies allo-
cating more resources to the higher-performing students.

Moreover, if ability is itself responsive to earlier investments, then earlier 
investments increase the return to later ones, through self-productivity. 
However, whether dynamic complementarity will magnify inequality is an 
empirical question. Conceptually, there may also be inputs in schooling 
that substitute for early child investments and, thus, compensate for limited 
amounts of inputs earlier. Indeed, researchers have found positive impacts 
of compensatory interventions in primary education in Latin American 
countries (see, for example, McEwan 2008; Shapiro and Trevino 2004). 
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In such a case, equation (5.5) will imply that as ability increases, the returns 
to some current inputs are actually smaller than they are for lower-ability 
students, and the relationship in the equation would be negative.

Thus, under quite plausible assumptions and in keeping with much of 
the current evidence, complementarity and self-productivity imply that 
early investments can address both equity and effi ciency: that is, if pro-
grams are effective at addressing the loss of potential that occurs early in 
childhood, these programs may both increase the returns to schooling and 
deliver most of the benefi ts to households with lower-than-average endow-
ments. If, however, these investments are neglected and ability gaps occur 
in early childhood, then investments in schooling will generally involve a 
trade-off between equity and effi ciency. With early gaps in ability, comple-
mentarity and self-productivity imply that the most productive investments 
in schools will be aimed at the higher-ability students; addressing the needs 
of the students with lower ability will lower average returns.

Any estimation of the impact of endogenous ability on either schooling 
outcomes in period two or outcomes for adults in period 3 (for example, 
wages) must confront the challenge of identifying the inputs in the separate 
stages. For example, it is clearly diffi cult to separate causes of malnutrition 
and early cognitive impairment from other causes of poor basic schooling 
that will also affect lifetime productivity; stimulation of preschoolers and 
subsequent educational attainments both refl ect household decisions 
regarding investments in children. Generally, to control for such behavioral 
determinants it is necessary that the data from earlier periods of heightened 
vulnerability contain information on programs that are not correlated with 
subsequent household schooling choices yet have a measurable infl uence 
on early cognitive development. Alternatively, such identifi cation requires 
economic- or weather-related shocks in the initial period that are of suffi -
cient magnitude and persistence to affect a child’s development yet are 
suffi ciently transitory not to affect subsequent schooling decisions directly.

Although randomized experiments can provide the identifi cation for 
specifi c interventions,3 the data requirements are intimidating. Moreover, 
in many cases one is interested in understanding a fi ner breakdown than 
the three-period model mentioned above. For example, one might want to 
distinguish whether a preschool program for children four and fi ve years of 
age can compensate for cognitive development delays in a child during the 
fi rst three years of life. Whether or not this compensation occurs, it is then 
important to indicate how such preschool programs prepare a child for later 
schooling. Although the value of such a research program is readily appar-
ent, its execution is stymied by the fact that analyses of preschool-aged 
populations are often unable to follow children through their school years, 
never mind into long-term (adult) outcomes. Conversely, adult attainments 
usually have limited data on childhood conditions.
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Thus, the development of the knowledge base on long-term outcomes of 
ECD interventions is still in its early stages. However, an increasing body of 
research is explaining how gaps in skills manifest in different settings (as 
summarized in equation [5.3]). Evidence for how much ability, widely 
defi ned, responds to specifi c programs as well as to household characteris-
tics is discussed in Naudeau and colleagues (chapter 1) and Walker (chapter 
4). Less evidence is at hand for self-productivity and complementarity. The 
latter is a particular focus of this chapter, which explores the role of pre-
school programs in low-income settings.

A few relatively small studies carry a large weight in the literature, with 
developed countries dominating the evidence. Most noteworthy are the 
studies of programs in the United States reviewed and elaborated upon in 
Cunha and others (2006). This literature attempts to delineate the age pat-
terns of skills formation and responses to interventions. Research from psy-
chology and neurology indicates that critical periods of formation exist very 
early in a child’s life.4 For some skills, the window of opportunity for full 
development is in the fi rst three years of life (Shaklee and Fletcher 2002; 
Shonkoff and Phillips 2000); other abilities, including noncognitive skills, 
may be relatively malleable later in an individual’s life (Cunha and  Heckman 
2009). One key stylized fact from this literature is the observation that 
income matters in the sense that children are not able to purchase a favor-
able family environment but, further, that it is possible to partially compen-
sate for adverse family conditions (Cunha and others 2006). However, the 
later the remediation, the less effective it is.

Nevertheless, although this knowledge base is building upon interdisci-
plinary foundations, its application to a wide range of social and economic 
settings is still problematic. Recent reviews have increased the  understanding 
of early interventions in low-income (Engle and others 2007) and middle-
income (Vegas and Santibáñez 2010) settings, but the data and analytical 
challenges remain daunting. For example, relatively few full-scale programs 
reveal both what works in a systematic manner and what it might cost to 
achieve such results. Of course, costs matter in two related ways.

First, the relative effi ciency of investments in early interventions 
depends not only on the responsiveness of the child to an intervention—
that is, the magnitude of equation (5.3)—but also on the cost of providing 
the necessary inputs. For example, although the longitudinal study of the 
Perry preschool program in the United States has contributed greatly to our 
understanding that the returns to human capital investments decline with 
the age of the individual, that program cost $9,785 in 2004 dollars per child 
per year (Cunha and others 2006).

Second, even with a favorable benefi t-to-cost ratio, the fi scal enve-
lope for a country may make a full-scale investment problematic. This is 
illustrated by the experience of Bolivia’s Proyecto Integral de Desarrollo 



162�|�Harold Alderman and Emiliana Vegas

Infantil (PIDI; Integrated Project of Child Development). That program 
was found to have a benefi t-to-cost ratio between 1.7 and 3.7 (Behrman, 
Cheng, and Todd 2004). The program, however, was discontinued earlier 
than planned and a portion of the World Bank credit returned unspent. 
Although a few institutional reasons contributed to this decision, fi scal 
concerns also played a role. At the time of the evaluation, the cost of the 
PIDI program was approximately $43 per month per child for a combina-
tion of full-time day care, nutritional inputs, and systematic learning 
environments for low-income children aged 6–72 months. Although this 
was clearly less than the cost for the Perry program, these costs were 
incurred at a time when the country’s annual gross domestic product per 
capita was approximately $800.

How Do Initial Household Resources Infl uence the 
Benefi ts of Subsequent Schooling? The Role of Income

Numerous studies have looked at the demand for education. For example, 
Behrman and Knowles (1999) review 42 studies and fi nd only a modest 
relation of income and schooling attainment, but they also maintain that 
many of the results reported in the literature likely underestimate the asso-
ciation of income and schooling.5 Behrman and Knowles also point out 
that on theoretical grounds demand for education is not necessarily 
expected to be determined by income. They review the conditions under 
which one might expect the demand for education to be neutral with 
respect to income. As is often the case, these conditions include the assump-
tion that markets—in particular, markets for credit—function perfectly. 
Additionally, for there to be no income gradient in demand, it is generally 
assumed that prices and quality do not differ by wealth. However, such an 
income gradient in prices or quality might be present if policies lead to bet-
ter schools in more wealthy neighborhoods. It is also assumed that access 
to information is costless or otherwise distributed so that wealth is not a 
factor in its dissemination. If these assumptions do not hold (and several 
empirical studies suggest they do not), an income gradient may be present 
in investments in schooling even if the benefi ts of schooling are uncorre-
lated with income.

Additionally, in general it is assumed that for schooling to be uncorre-
lated with income it should be a pure investment: that is, if a current con-
sumption element is infl uencing the demand for education, then the 
demand for schooling will resemble the demand for any other component 
of household utility rather than a pure investment. Many other reasons 
explain, however, why the pure investment returns to schooling would dif-
fer by household wealth that refl ects neither the price of schooling nor the 
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utility derived directly. In particular, if the actual average returns from 
schooling are correlated with income, then demand will refl ect these differ-
ences. This takes the discussion back to the likelihood that the knowledge 
obtained in school (hence the economic returns) differs according to the 
ability of the student and, furthermore, that an income gradient is found in 
capacity to benefi t from school that occurs before primary school. Taken 
together, these features will result in lower expected returns to schooling 
for children in settings where cognitive capacity is also low. This will be 
manifest in a lower demand for schooling in these settings.

Indeed, a comparison of scores from the Programme for International 
Student Assessment for 14 countries indicates the poorest quintile of stu-
dents in each country scored lower than the wealthiest quintile of students 
(World Bank 2006). Only 15-year-old students participate in this assess-
ment. Because many students drop out of school before age 15, the results 
may refl ect a selection bias over the full population. However, this would 
not introduce a bias among the test takers. Thus, the difference across 
income groups does not refl ect differences in ability that lead to dropping 
out at an earlier age. Instead, under the assumption that there is an income 
gradient in school dropout rates in many of the countries studied (though 
some countries successfully enforce mandatory schooling), these scores are 
likely to underestimate the achievement gap.

The proposition that household inputs might complement the resources 
provided by a school is not controversial, although it is hard to isolate the 
effects of household wealth on schooling. Suppose that more able parents 
both earn more and have children that inherit their ability; then, on aver-
age, children from wealthier households will do better in school. In this 
case, however, it is innate ability per se, and not wealth, that accounts for 
the higher returns from schooling and, ultimately, more schooling 
demand. If, however, a portion of the impact of wealth on schooling is 
through an input that is purchased rather than inherited, then one would 
like to identify the input and provide it—or a close substitute—to lower-
income students.

What inputs that may be purchased infl uence the returns from school-
ing? Can certain interventions affect what has been traditionally considered 
as inherited ability? Clearly interventions in early childhood, including 
nutrition, cognitive stimulation, and preschool education, can preempt the 
cognitive delays experienced on average by children born into socioeco-
nomically disadvantaged households (Engle and others 2010). However, 
before elaborating on a range of such interventions, it is worthwhile to 
discuss one alternative to preventing such delays: the possibility of offset-
ting them within the formal primary and secondary school system. In other 
words, if, instead of self-productivity, convergence is observed or if there 
are substitutes for preschool ability instead of dynamic complementarity, 
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then the decision whether to invest early or later is a different economic 
argument than if the preschool period is critical.

Are differences in cognitive development between children of wealthy 
and poor households at the time of preschool entry sustained throughout 
the school years and beyond? Empirical research suggests that providing 
extra resources to schools enrolling disadvantaged students can help com-
pensate for students’ early disadvantages (Cook and Evans 2000; McEwan 
2008). Compensatory education programs that provide extra resources, such 
as materials, infrastructure, grants, teacher training, or pedagogical support, 
to schools enrolling disadvantaged children do exist. In the United States, 
programs such as Chapter 1 of the Elementary and Secondary Education Act 
of 1965 and Head Start, a preschool program targeted to socioeconomically 
disadvantaged children, have provided resources to disadvantaged students 
early in their school careers. Although evaluations of Chapter 1 programs 
showed immediate improvement in student test scores, the effects lasted 
only a year. In the case of Head Start, students showed noticeable improve-
ment in test scores and dropout and repetition rates, but again, the effects 
dissipated by the third grade, and Head Start students were no more likely 
than other students to complete high school. These fi ndings suggest that 
compensatory programs such as Head Start may need to stay in place for 
longer periods to produce long-term effects (Shapiro and Trevino 2004). 

Evidence from Latin America also indicates that compensatory programs 
and extended school days can improve student learning, reducing failure, 
repetition, and dropout rates and are especially effective for indigenous 
students. Compensatory programs provide targeted resources, such as 
didactic materials, small grants, or special support to teachers, to poor or 
struggling schools. Mexico’s Consejo Nacional de Fomento Educativo 
(CONAFE; National Council of Education Promotion) provides extra 
resources to disadvantaged schools and supports rural secondary students 
in telesecundaria (distance learning) education. Shapiro and Trevino’s (2004) 
evaluation of the CONAFE program and its impact on student test scores 
shows that the program is most effective in improving primary school math 
learning and secondary school Spanish learning. In Chile, indigenous stu-
dents obtain lower test scores, on average, than nonindigenous students. 
McEwan (2008) studied the changes in the test score gap between two 
cohorts of Chilean eighth graders in the late 1990s and found that the gap 
declined by 0.1 to 0.2 standard deviation. His analysis suggests that the 
most plausible explanation is related to Chile’s large-scale school reforms 
that were targeted at low-achieving schools and students. Mexico’s CONAFE 
program and Chile’s school reforms both appear to have had positive effects 
on indigenous student learning. Because schools appear to play the largest 
role in the test score gap between indigenous and nonindigenous children, 
it is no surprise that school-based compensatory programs would help to 
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reduce this gap. To the degree that this is the case, the preschool period is 
sensitive but not the only means to close ability gaps. However, it remains 
likely that the costs of compensatory programs—when they can be found—
exceed those for preschool programs.

In general, moreover, economists and education specialists have found 
isolating the inputs that contribute to learning in school to be challenging. 
Banerjee and others (2007) suggest that one reason for this is that the 
effectiveness of inputs depends on the background of the student. For 
example, Glewwe, Kremer, and Moulin (2009) observe that the provision 
of textbooks in rural Kenya did not raise scores on average, although this 
intervention did have a favorable impact for those students with the high-
est initial test scores. This, then, is consistent with dynamic complementar-
ity, which exacerbates initial inequality of skills.

In contrast, Banerjee and others (2007) fi nd that specifi c remedial inter-
ventions aimed at children scoring lowest in basic skills can close perfor-
mance gaps. Their examples of tutoring by community-based instructors 
and of computer-assisted training in India, then, provide relatively unique 
examples of programs at the primary level that substitute for earlier inputs 
into learning. Moreover, these examples appear inexpensive. The data are 
not yet suffi cient to assess whether such programs are cost-effective relative 
to preschool programs. Indeed, given the novelty of this particular fi nding, 
the evidence can more likely be considered a second-chance approach 
rather than a preferred strategy.

To summarize the main points of this section: Although theory posits 
that investments in schooling may be neutral to income, the assumptions 
required for this to hold are unlikely to prevail. One key issue is that the 
returns to schooling may differ by income as refl ected in equation (5.4); as 
verifi ed by the evidence in chapter 1, ability or preschool readiness differs 
appreciably by asset levels. Thus, one explanation for differences in demand 
for schooling by income is the lagged effect of differences in ECD. There-
fore, in the absence of effective preschool programs or a wide range of 
inputs in primary school that would offset this absence or both, schooling 
achievement will track a child’s initial environment.

How Do Initial Household Resources Infl uence the 
Benefi ts of Subsequent Schooling? The Role of Nutrition

With a few notable exceptions, the evidence for the contribution of child 
nutrition on economic productivity as mediated through cognitive capac-
ity is based on indirect inferences, albeit with fair consistency and regular-
ity of these results. For example, extensive evidence exists that nutrition 
affects cognitive capacity of children as well as little doubt that cognitive 
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(and noncognitive) ability contributes to school performance, and through 
this channel, one can infer the impact of nutrition on wages.6

The understanding of the role of health on schooling has been bolstered 
by a growing body of longitudinal studies that confi rm the hypothesis that 
nutritional shocks in early childhood affect subsequent schooling. This sec-
tion briefl y discusses some of this evidence that relates nutritional status of 
young children to school outcomes later in life. For example, during 
droughts in Zimbabwe in 1982–83 and 1983–84, infants less than two years 
old—the period a child is most vulnerable to heath shocks—had higher 
undernutrition (or stunting rates) attributable to the defi cient rainfall. By 
2000, these children had completed fewer grades of school. In this case, the 
economic costs of childhood stunting were estimated as a 14 percent reduc-
tion in lifetime earnings (Alderman, Hoddinott, and Kinsey 2006). Similar 
results have been reported from droughts in Tanzania (Alderman, 
 Hoogeveen, and Rossi 2009) and from changes in health policy in South 
Africa (Yamauchi 2008).

Families may use assessments of children’s cognitive capacity when 
determining whether to start or continue investing in schooling (Akresh 
and others 2010). Such schooling decisions may be mediated, in part, by 
schools or caregivers using the child’s size as a marker for school readiness. 
Additionally, or alternatively, a child’s stature relative to his or her age may 
be an observable (both to the researcher and to the household) indicator of 
cognitive capacity. However, even longitudinal studies indicating the impact 
of early childhood malnutrition stemming from economic and weather 
shocks on subsequent schooling do not directly address the question of 
whether nutrition interventions delivered to a broader population outside 
a short-term crisis situation will have a similar favorable impact on cogni-
tive capacity and schooling. Many subtle differences are found in the range 
of impacts of malnutrition, in regard to both the nature and timing of nutri-
tional shocks; for example, the trimester in which a pregnant woman is 
affected by a nutrient defi ciency will infl uence the consequences for the 
child when he or she is an adult. Thus, inferences about malnutrition stem-
ming from one of many possible causal pathways are only partial predictors 
of the impact on cognitive development of different interventions aimed at 
improving a child’s nutritional status.7A pair of studies followed children 
who received nutritional supplements as children to adulthood and fol-
lowed a randomly selected control group for a quarter century (Hoddinott 
and others 2008; Maluccio and others 2009). The studies provide some 
verifi cation that the indirect inferences of the impact of nutrition on 
 schooling and earnings based on economic and weather shocks are not mis-
leading in regard to potential programmatic impacts. When the treated indi-
viduals were between 25 and 42 years old, both women and men had higher 
scores on cognitive tests than did their peers in the control group. Moreover, 
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those men who had received the supplements before the age of three earned 
on average 44 percent higher wages. This is on the higher end of the range 
derived indirectly or from studies that compare twins with different birth 
weights. A signifi cant increase of wages for women in this cohort was not 
seen—perhaps because of limited wage opportunities in the  communities—
but increases in schooling attainment for women were identifi ed.

Field, Robles, and Torero (2009) provide another study that confi rms 
that predictions based on inference going from nutrition to schooling via an 
intermediate result on the correlates of cognitive capacity are borne out in 
tracking studies. A number of cross-sectional studies have shown that 
iodine defi ciency can affect brain development. For example, a  meta- analysis 
indicates that individuals with an iodine defi ciency had, on  average, IQs 
that were 13.5 points lower than comparison groups (Grantham-McGregor, 
Fernald, and Sethuraman 1999). Consistent with this evidence, Field, 
Robles, and Torero (2009) show that a decade and a half after mothers in 
Tanzania received iodine supplementation their children had, on average, 
0.35–0.56 years of additional schooling, and the impact was greater for 
girls. Although this study was not a randomized experiment, the authors 
constructed a counterfactual by comparing sibling and age cohorts in the 
context of a rollout of a discrete program. This study provides evidence of 
inputs in the fi rst early childhood period that increase school investments 
and presumably (though not measured in the cited paper) learning. It also 
is relevant to the distinction of periods that are critical or sensitive for 
inputs. To summarize, newly available data confi rm that malnutrition 
stemming from both chronic poverty as well as acute crises can have  serious 
implications for subsequent schooling. This is regularly shown in cross- 
sectional studies, only a few of which have been referenced here. Thus, 
investments in nutrition can have major economic returns, even in 
 environments in which improvements in health care reduce the worrisome 
link between malnutrition and the risk of child mortality.

How Do Initial Household Investments Condition the 
Benefi ts of Subsequent Schooling? The Role of Early 
Childhood Education Programs

The research discussed above and in chapter 1 has shown that the cognitive 
development pathways of children differ by household income and nutri-
tion. Elsewhere in this volume, Walker (chapter 4) discusses how few pro-
grams have managed to prevent a growing gap in cognitive potential in the 
fi rst few years of life. Moreover, this chapter references limited evidence 
that targeted programs in school can partially offset this gap. However, a 
key question for this study is the extent to which educational interventions 
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in the years immediately before primary school entry can help reduce these 
gaps so that socioeconomically advantaged and disadvantaged children 
have equal opportunity to reap the returns from schooling. The evidence 
base for this includes numerous studies of the long-term benefi ts of pre-
school programs aimed at disadvantaged children, albeit generally from 
developed countries. For example, Chetty and others (2010) tracked a 
cohort of children who were randomized to different preschool 
( kindergarten) classrooms and concluded that they benefi ted from smaller 
classes and more experienced teachers. Although grades improved accord-
ing to the quality of the program when tested in early years, this gain 
attenuated over time. However, earnings, home ownership, and similar 
outcomes at age 27 were strongly related to these initial test scores. The 
authors conclude that the higher earnings associated with early school 
quality refl ect changes in social and emotional behavior, changes that 
economists often refer to as improved noncognitive skills.

The phenomenon reported in Chetty and others (2010) that early edu-
cation programs lead to improved scores on tests designed to measure cog-
nitive development that last for only a few years is commonly observed and 
contributes to the emphasis on noncognitive skills. Even with such attenu-
ation, however, because learning is cumulative—that is, it is a product of 
time and ability integrated over time—even a temporary gain in cognitive 
ability will lead to increased learning. Plausibly, the gap in reading illus-
trated in fi gure 5.1 would be smaller, even with a short-term boost in cog-
nitive capacity.

Looking at a younger cohort, Currie and Thomas (2000) found that chil-
dren who participated in Head Start did better later in school than their 
siblings who did not benefi t from the preschool intervention. Deming 
(2009) as well as Carneiro and Ginha (2009) replicated the Currie and 
Thomas study using more recent data for the same children. Employing 
different identifi cation strategies, the two recent studies found positive 
effects of the preschool intervention on outcomes measured during the 
adolescence years (Almond and Currie 2010).

Less is known, however, about broad-based preschool programs in 
 middle- and low-income settings. In part, this refl ects the diffi culty in iden-
tifi cation of the impact of program specifi cs from the impact of self- selection. 
For example, comparisons of subsequent school achievement for those who 
went to preschool with those who did not often merely show that if a fam-
ily values education—refl ecting unobserved household characteristics—
subsequent school performance generally improves.8

Recent papers from Latin America address the problem of self-selection 
by comparing cohorts of children during periods of expansion of services. 
For example, Berlinski, Galiani, and Manacorda (2008) use the fact that as 
Uruguay expanded its preschool provision, attendance in such programs 
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increased, to identify the impact of such programs on school achievement. 
By comparing siblings and cohorts, the authors fi nd that by the time a child 
reached age 15, those who attended preschool accumulated 0.8 years more 
education. Given concern for selection bias, it is noteworthy that this result 
is robust to alternative methods of estimation whether using ordinary least 
squares regressions, intrafamily fi xed effects, or instrumental variables 
regressions. However, little difference was seen in overall impact whether a 
child attended a single year of preschool or more. From a standpoint of 
offsetting early cognitive gaps, it is noteworthy that the impact of preschool 
attendance was largest for those children from households with less educa-
tion. The authors also indicate that those who did not attend preschool had 
a higher rate of grade repetition. Finally, the authors venture a range for an 
estimate of the benefi t-to-cost ratio for preschool education. The lowest of 
these—that for the highest assumed discount rate of future earnings—is 
3.2.9 Thus, for every dollar spent on preschool education an increase is esti-
mated in the stream of future earnings of at least $3. When the discount of 
future earnings is less, the benefi t-to-cost ratio was estimated at 19.1.

Another study used a similar strategy of an exogenous increase of supply 
to identify an increase in demand for participation in preschool in Argen-
tina (Berlinski, Galiani, and Gertler 2009). Baseline preschool enrollment 
in the initial years of the time period studied was less than 50 percent (com-
pared with more than 80 percent in the Uruguay study) and increased to 
65 percent by the end of the period. The authors use the expansion of pre-
school classrooms, rather than a direct measure of the participation in the 
opportunity,10 to indicate the impact of preschool programs. They fi nd that 
an increase of one preschool place per child increases test scores in mathe-
matics and Spanish by 0.23 standard deviation, an increase they compare 
to the reported impact in the literature for a decrease of 10 students per 
primary classroom.

Bernal and others (2009) provide similar evidence using the capacity of 
early childhood care and education programs at the municipal level as an 
instrument to understand participation in a preschool program that 
improved school achievement in the fi fth grade. This study of the income-
targeted program for children from birth to age six in Colombia, Hogares 
Comunitarios de Bienestar Familiar (Community Homes of the Institute of 
Family Welfare), also noted that children who were in the program and 
had at least 16 months of participation had better nutritional status and 
psychosocial development and performed higher on tests of cognitive 
development than a control group matched using propensity score match-
ing. Similar results were found using the length of exposure to identify 
program impact. Whether or not the childcare provider (the “community 
mother”) had received training on ECD was also found to be a signifi cant 
determinant of the observed program effects.
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Rodrigues, Pinto, and Santos (2010) also use the supply of day care and 
preschool (kindergarten) facilities in municipalities in Brazil, as well as the 
average incidence of contagious diseases among children at preschool age, 
as instruments to explain the decision to send children to preschool institu-
tions. As with the studies reported above, they fi nd that preschool atten-
dance led to higher school performance, in this case as revealed by math 
test scores. Indeed, they fi nd their results to be directly comparable to those 
from Argentina (Berlinski, Galiani, and Gertler 2009). Moreover, the results 
are robust to an alternative approach using a panel of schools and inferring 
causality based on the variation of the proportion of children starting school 
after either kindergarten or preschool.

Of course, a wider range of studies have assessed the impact of preschool 
programs using plausible identifi cation strategies (Engle and others 2010; 
Nores and Barnett 2010). Many of these papers measure signifi cant outputs 
in terms of changes in indicators of cognitive or noncognitive ability. Most 
of these studies contrast, however, with the four studies from Latin America 
discussed above in that they generally do not directly address the question 
of how investments in preschool affect subsequent schooling outcomes. 
The output measured in most studies of preschool programs is reported in 
effect sizes of developmental scores. Such indicators may provide insight 
into the program effectiveness for outcomes in early childhood, in keeping 
with equation (5.3), but they often do not have the data to determine the 
impact of these changes in ability on schooling outcomes (equations [5.4] 
and [5.5]), which in turn can be used to calculate impacts on future earn-
ings in keeping with equation (5.2).

One recent study that addresses equations (5.4) and (5.5), albeit not in 
a manner that can easily be mapped to school outcomes, looks at self-
productivity of skills in India using a panel covering children in Andhra 
Pradesh (Helmers and Patnam 2010). The skills measured in this study 
are latent variables based on indicators of both cognitive and noncogni-
tive (personality) ability, and the model is identifi ed through a recursive 
structure using parental investments rather than by an experimental 
design. The study shows that cognitive ability in one period (age eight in 
this study) both is responsive to parental investments and has a positive 
impact on cognitive ability four years later. Moreover, the analysis fi nds 
that early cognitive ability infl uences subsequent noncognitive ability, an 
indication of self-productivity. As Cunha and Heckman (2010) explain, 
self-productivity occurs when the skills acquired in one period persist 
into future periods, which suggests that skills are both self-reinforcing 
and cross-fertilizing.

Another benefi t-to-cost study of early child education is based on a long-
term panel from Turkey (Kaytaz 2005), which looked at the benefi ciaries of 
an intervention that differed from conventional preschool programs in 
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which teachers or caregivers worked with the children who attended the 
center. Instead, the program trained parents to improve the home learning 
environment for their children. The benefi t-to-cost estimates reported in 
this study for center-based parental training using plausible discount rates 
of 10 and 6 percent were 4.25 and 6.37, respectively. The benefi t-to-cost 
estimates for the home-based parental training using the same discount 
rates of 10 and 6 percent were 5.91 and 8.74, respectively. These benefi ts 
are based on the increase in schooling (and reduced dropout rates) and the 
expected increase of earnings that can be inferred from these levels of 
schooling; the earnings of the benefi ciaries were not collected. These esti-
mates do not include any increased learning per year of school, and, thus, 
as Kaytaz indicates, they are lower-bound estimates.

As indicated in this section, recent studies from middle-income settings 
have replicated results from a few U.S. programs that show enduring 
impacts of preschool programs. These studies move beyond evidence of 
contemporary changes in measures of cognitive capacity. With data for the 
impact on increased schooling or earning, it is possible to venture benefi t-
to-cost estimates of investments in preschool programs. These prove to be 
quite favorable.

Equity in Access to Early Childhood Education

Although preschool programs may improve subsequent school perfor-
mance, in many settings those who are most likely to receive it are those 
who need it least. It is clear that attendance in preschool programs is associ-
ated with the education and wealth levels of the household and especially 
the mother’s education. For example, a study of Maternal Infant Child and 
Demographic and Health Surveys from 52 countries covering the period 
between 1999 and 2003 found a consistent wealth gradient (Nonoyama-
Tarumia, Loaiza, and Engle 2009). The study found that, for children three 
and four years old, 33 counrty-specifi c coeffi cient estimates of the impact of 
wealth on preschool attendance are signifi cantly positive and only 2 are 
negative, whereas 12 are not signifi cantly different from zero. The estimates 
for children 5 and 6 years old11 have 25 signifi cantly positive coeffi cients, 
with no coeffi cients that have negative signs, and 5 that were not signifi -
cant. Maternal education is even more consistently positively associated 
with participation in organized learning for young children; for the younger 
cohort, in 18 data sets primary education of the mother was positively asso-
ciated with preschool program, and only 1 had a negative association. No 
signifi cantly negative coeffi cient estimates were found for secondary or 
higher education and 36 positive ones. A similar strong pattern favoring 
enrollment in urban areas and for girls was noted.
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Nonoyama-Tarumia, Loaiza, and Engle (2009) acknowledge certain 
challenges to assessing reported preschool participation in cross-country 
settings. For example, the age of primary schooling, and hence the age of 
preschool, differs, as does the duration of programs. Even the concept of 
organized preschool programs relative to day care is not uniform across 
countries. Finally, as with many school databases, the information in public 
records may exclude private schools, a major component of preschool pro-
grams. Nevertheless, the patterns in the study by Nonoyama-Tarumia, 
Loaiza, and Engle are confi rmed with other data. For example, more recent 
data from Latin America and the Caribbean indicate that, in a large group 
of countries, substantial differences by socioeconomic background in access 
to preschool persist (fi gure 5.2).

Although this pattern is in keeping with what is known about schooling 
at all levels, the income or wealth disparity in preschool education is often 
substantially greater than the gap in primary enrollments. Figure 5.3 pre-
sents the ratio of school enrollments in preprimary to primary education by 
developing world regions for 2007, the most recent year for which data are 
available. Were the gaps in access equal for preschool and primary educa-
tion, these ratios would equal 1. As fi gure 5.3 shows, however, the disparity 

Figure 5.2  Ratio of Preprimary School Enrollment Rates, First to 
Fifth Quintile of Household Income, Latin America and the 
Caribbean, 2007

Source: World Bank estimates using 2007 CEDLAS data, as presented in Vegas and San-
tibáñez 2010.
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in access to preprimary education is much greater than access to primary, 
especially in Sub-Saharan Africa and the Middle East and North Africa.

This pattern is confi rmed with an analysis of data from 2005 covering 
27 low- and middle-income countries. In only four of those countries was 
the ratio of preprimary wealth gap to primary greater than 0.5. The closer 
this ratio is to one, the more preprimary enrollment patterns resemble 
those in primary. For three of those countries—Bangladesh, Belarus, and 
Thailand—this was because the poorest quintile had preschool enroll-
ment rates at least 70 percent of that for the wealthiest, whereas in 
Ghana the poor had preschool enrollments less than a third those of the 
wealthiest but also relatively low primary enrollments compared with 
the more prosperous households. For 21 of these 27 countries, the poor 
had preschool enrollment rates less than a third those of the wealthiest, 
although for 16 of these countries the poor were at or nearly at univer-
sal primary school initiation (that is, more than 95 percent of the poor 
were reported as having enrolled in primary school).

Although preschool enrollments currently favor the relatively well-off, 
it is not necessarily the case that increased public investment in preschool 
will follow this pattern. For one thing, globally, much of the demand for 

Fi gure 5.3  Ratio of Gross Enrollment Rates in Preprimary and Primary 
School, by Region, 2007

Source: World Development Indicators.
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preschool is addressed by the private sector. Moreover, Lanjouw and 
 Ravallion (1999) argue that even when the average benefi t incidence 
favors the nonpoor, marginal investments may favor low-income house-
holds. The distribution of the benefi ts of such marginal incidence depends, 
in part, on whether the public investments are focused primarily on 
 increasing the quality of existing services and lowering their price or 
whether the investments are aimed primarily at expanding coverage 
(Younger 2003). As preschool enrollments saturate for the well off—that is, 
at some point there can be no increase in attendance rates—expansion of 
enrollments generally favors the initially excluded group. The distribution 
of expenditures on increased quality is less predictable.

Berlinski, Galiani, and Manacorda (2008) present evidence for the 
expansion of enrollments over more than a decade of investments. They 
indicate that as the supply of preschool services in Uruguay increased 
between 1989 and 2000, participation in preschools increased by 12 per-
centage points so that well over 90 percent of all children attended pre-
school by the end of the period. Because the majority of children excluded 
from preschool at the start of the period studied came from low socioeco-
nomic households, the expansion narrowed the participation gap. Simi-
larly, the placement of the 3,754 new preschool classrooms that Argentina 
constructed between 1993 and 1999 was disproportionately where pre-
school enrollment was lowest (Berlinski, Galiani, and Gertler 2009).

Noteworthy, these two countries have the ratios of preschool enroll-
ments for children aged fi ve to six that are closest to 1 in fi gure 5.2. Although 
it is tempting to interpret the investments in preschool as a form of dynamic 
substitutability—in contrast with the dynamic complementarity discussed 
above—in fact, the gap is closed not by inputs in basic schooling (as in 
equation [5.5]) but by programs in the preschool period. Thus, the results 
are a step toward supporting the premise of this study: that preschool 
investments can contribute to intergenerational equity by increasing the 
returns to formal schooling.

Many countries aim at the universal provision of preschools, often moti-
vated by a human rights–based perspective. South Africa, for example, 
explicitly references the Declaration of the Rights of Children in its ECD 
policy (Biersteker 2010). The rollout, however, has been more rapid in the 
provinces with higher capacity, thus delaying the potential impact on 
equity. In partial contrast, Chile has introduced a national ECD policy, Chile 
Crece Contigo (Grow Together), that is also motivated by a rights-based 
approach but that aims at focused or priority access to services for children 
in the most vulnerable 40 percent of the population (Valderrama and 
 Raczynski 2010). Although the program seeks to foster comprehensive 
development of children by guaranteeing universal support for biological, 
cognitive, and psychosocial development for all children, the focused 
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nature of the strategy is designed to prioritize expenditures. Thus, the 
focusing of services differs from targeting—which often seeks to exclude a 
relatively well-off population from a program or from state subsidies—but 
nevertheless has a poverty orientation in its conceptualization.

Two fi nal points are relevant to the question of whether preschool pro-
grams can close gaps in learning. First, although the current evidence docu-
menting dynamic complementarity or substitutes is too limited to allow a 
fi rm statement as to what is needed at the primary school level to make the 
most of preschool inputs, the observation by Currie and Thomas (2000) 
that the benefi ts of Head Start depend, in part, on the quality of the school 
system in which the child subsequently enrolls can almost surely be gener-
alized to other countries.12

Second, although it is similarly the case that the evidence base remains 
limited, the generalization that the quality of the preschool experience is 
more relevant than mere attendance is intuitive. The challenge is to ascer-
tain what constitutes a quality program. Nores and Barnett (2010, 279), for 
example, conclude their meta-analysis with the observation that “program 
design matters but there is a lack of clarity about what dimensions matter 
how much and for what reasons.” Most studies that inquire into the ques-
tion indicate that formal schools do better than nonformal ones, although 
even the latter have positive benefi ts (Engle and others 2010). Seldom, 
however, do the available studies control for self-selection into programs; 
far more common are value-added studies that look at changes in skills 
over time as in the study by Malmberg, Mwaura, and Sylva (2011), which 
assessed madrasas in East Africa relative to other preschools, or Rao and 
Person’s (2007) appraisal of formal and informal preschools in Cambodia. 
In contrast, Rolla and others (2006) were able to randomly assign kinder-
garten children to different interventions designed for lagging students. As 
with the Banerjee and others (2007) study for slightly older students, this 
study found that tutoring improved scores and was more benefi cial than 
providing classroom teachers with more materials.

In addition to more studies of this nature, studies that assess the cost of 
different programs and help guide interventions can be instructive, particu-
larly in settings where budgets are so limited that primary classrooms have 
upwards of 50 students.13 Current data for preschool programs in very low-
income countries are limited. One study, by Jaramillo and Mingat (2008), 
presents estimates from four African countries with the caveat that the 
sample cannot be considered representative. In these four countries—
Benin, Cameroon, Côte d’Ivoire, and Niger—the cost per preschool child 
ranged from 20 percent higher than the cost per primary pupil to twice as 
much. Jaramillo and Mingat estimate that the ratio of preschool to primary 
school cost for all of Africa is 1.37. Because the average preschool pupil-to-
teacher ratio in Africa was reported at 27.2 and the comparable ratio was 
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44.6 in primary school, the cost per preschool teacher must be lower than 
the salary for primary teachers to reach this ratio of costs. Jaramillo and Min-
gat also report that the cost per pupil in public preschool programs in four 
other African countries ranges from twice the cost in community programs 
to fi ve times as much.14 Both the differences in community cost and the dif-
ferences in costs per teacher may also be indicative of differences in service 
quality, but it is likely that reliable estimates of the relationship between 
costs and quality for preschools will not be available for quite some time.

One other statistic from Jaramillo and Mingat (2008) is noteworthy: The 
cost per preschool student in Africa was reported to be 17 percent of per 
capita GNP. This is quite close to the ratio of the Perry preschool program to 
the GNP in the United States. The unit costs of preschool as a percentage of 
average income reported in either the Perry preprogram or Jaramillo and 
Mingat, however, are higher than that in Uruguay, as can be inferred from 
the Berlinski, Galiani, and Manacorda (2008) calculations of the benefi t-to-
cost ratio for preschool investments. The costs in that program are in the 
range of only 5 percent of per capita GNP, although, of course, they are 
higher in absolute value than the unit costs in Africa.

Three key observations are found in this section. First, income disparities 
in enrollments in preschool exceed the remaining divergence in primary 
school enrollments. Second, although there is relatively little information 
on the degree to which this gap refl ects supply of placements or demand for 
the programs, concerted efforts to expand public availability of preschool 
can close this gap appreciably. Finally, the section notes the paucity of infor-
mation on what is needed to increase the quality of preschools, especially 
where public resources are highly constrained.

Conclusions

In their recent research review, Cunha and Heckman (2010) posit that 
there is no equity-effi ciency trade-off for investments in early childhood, 
although it often does hold for schooling investments later in life. Preschool 
investments focused on the poor not only help to offset the handicap of the 
limited assets at their disposal, but also turn out to have higher rates of 
return than other plausible programs. These investments include an array 
of programs to improve the nutrition of pregnant women and children in 
the fi rst three years of the latter’s lives, as well as to promote a stimulating 
environment for these children. Programs to expand preschool availability 
may have a somewhat lower rate of return than these earliest investments; 
although the evidence base is too thin to comfortably state this as a 
 widespread pattern, the available data point to high rates of return for 
investments aimed at this age group as well.
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Although there are a wide range of studies on the demand for primary 
and secondary school, less is known about the degree to which this demand 
refl ects a failure to reach full potential in the preschool period. Nor have 
programs designed to stimulate demand for preschool services received the 
level of attention that has been devoted to demand for primary education. 
Plausibly, transfer programs linked to preschool enrollment will have an 
impact similar to what has been noted for transfer programs and fee waiv-
ers for primary enrollment. Indeed, given the overall positive impact of 
preschool programs studied and the remaining gap in preschool participa-
tion, it appears that effi ciency and equity could simultaneously be pro-
moted by shifting the focus of conditional cash transfer (CCT) programs 
from primary school attendance to preschool attendance. Demand-side 
programs aimed at primary school participation (where the rates of school 
initiation are often greater than 90 percent) may be less effective than 
 similar transfers with a requirement of preschool participation. This is par-
ticularly relevant in Latin America, where CCT programs are present in 
virtually every country and where preschool programs are similarly well 
established. Such a shift is unlikely to have any negative consequences for 
the educational objectives of CCT programs; it is hard to picture a child 
attending preschool and not going on to primary school even if the cash 
incentive is greater for the former.

However, cash transfers are not the sole way to promote the natural link 
of equity and effi ciency that early child education presents. As indicated, if 
gaps in cognitive and noncognitive skills are related to household resources 
and if they persist into school-age years under very plausible assumptions 
about educational systems, these gaps will remain, and perhaps widen, 
throughout the child’s youth. Although remedial education programs may 
reduce such gaps, the limited data for the costs of such programs in devel-
oped countries imply that it is far more effi cient to address the gaps at an 
early age. In the poorest countries, increasing investments in early child-
hood education will be critical to improving the learning outcomes and 
completion rates of students in basic and secondary education. In this sense, 
it is promising that in the recent meetings of the Education for All-Fast 
Track Initiative, it was recommended to increase funding to expand early 
childhood education in the poorest countries in the world, those that qual-
ify for grants from the International Development Agency.

In many countries preschool education is mainly provided by the pri-
vate sector and nongovernmental organization providers. This is changing 
in many middle-income countries, but it is still common that the expan-
sion of services fi rst reaches those children who require such programs the 
least. Thus, prioritization of public support can also promote equity of out-
comes of the full education system. This implies a continuum of programs 
from transfers to focused investments in parenting education and preschool 
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programs that link education policy with other sectors, including health 
and social protection. Because many preschool programs that include 
health interventions are targeted partially on the basis of nutritional status, 
this serves as a reminder that ECD is inherently cross-sectoral.

A fi nal observation on such preschool programs is that the recognition of 
their role in increasing school readiness is only a fi rst step. Preschool pro-
grams are unlikely to be effective if they are merely bringing primary school 
curriculum to younger children; they are unlikely to be affordable and sus-
tainable in very low-income settings if they use the same resources as those 
currently devoted to primary and secondary schooling. This is a particular 
concern where trained teachers are scarce and where such training is often 
geared toward rote learning and a narrow set of skills.

Thus, having both technical and fi nancial resources for measuring the 
quality of ECD interventions is a priority for developing countries. Simi-
larly, evidence-based guidance for countries as to the institutional and gov-
ernance arrangements that are most effective in ensuring access to quality 
ECD programs is needed. These two challenges should be at the top of the 
development agenda for ECD.

In many countries ECD is promoted as a rights-based service (with uni-
versal coverage as an objective), rather than as a program designed to com-
pensate a subpopulation for gaps in the child’s home environment or to 
offset consequences of early malnutrition. This chapter has explored the 
overlap of equity and effi ciency by reviewing the coverage of ECD pro-
grams in various countries throughout the world using household surveys. 
The chapter also has presented evidence about the variation in responses to 
ECD programs by households from different income or wealth groups. In 
low-income countries both demand for, and supply of, ECD programs are 
limited, and direct competition is seen for limited human resources in edu-
cation and health systems. In middle-income countries, more programs 
exist, but gaps remain in access between children from different socioeco-
nomic, ethnic, or racial backgrounds. This chapter has considered the 
degree to which ECD—already considered an element of education and 
health strategies in many countries—can also be viewed as a component of 
poverty reduction and social protection strategies.

Notes

 1. Hanushek and Woessmann (2008) refer to this learning as cognitive skills, but 
it is a very different concept of cognitive skills than is used in this volume. Nor 
is it necessary that learning refer to cognitive skills alone (even if most mea-
surement focuses on these); noncognitive ability is regularly shown to have a 
signifi cant impact on earnings and other outcomes. 
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 2. This is the fl avor of the oft-cited model of Cunha and Heckman (2007). See 
also Behrman, Glewwe, and Miguel (2007). 

 3. Cunha and Heckman (2009) use a different approach to uncover the time 
frame of family inputs into cognitive and noncognitive development utiliz-
ing cross-equation restrictions and a set of proxy measurements for latent 
skills. 

 4. Cunha and Heckman (2009) call a period critical if after the period an input has 
no measurable impact. A sensitive period for a skill is when that period has the 
highest response to an input, but at a later date some increase of the skill is 
nevertheless possible. 

 5. The point is also made by Filmer and Pritchett (2001), who use a wealth index 
as an alternative to measures of income or expenditures and, thus, avoid the 
bias toward zero from measure errors in these variables. 

 6. Behrman, Alderman, and Hoddinott (2004) present a review of this evidence. 
 7. This is in keeping with the observation that identifi cation using natural 

experiments provides local treatment effects (Angrist and Imbrens 1994). In 
this example, the causal inference from such estimates pertains to those 
individuals who were directly affected by the shocks rather than to the 
larger population. 

 8. See Almond and Currie (2010) for an analysis of the methodological challenges 
to separating preferences from program impacts and how recent research has 
addressed them.

 9. Discounted future benefi ts are used because a dollar now—which can be 
invested and thus earn a positive rate of return—is worth more than a dollar at 
a later date. Economists generally agree on the need for such a discount, but 
there is no universally accepted rate for making such an adjustment; hence, a 
range of estimates are commonly reported. 

 10. However, they also argue that they cannot reject the hypothesis that each new 
place increases preschool enrollment by one student. 

 11. The study excluded cases in which primary school begins by age 6.
 12. Equation (5.5) can be viewed as the impact of school readiness on the returns 

to school inputs or, equally, the impact of school inputs on the returns to pre-
school ability. Mathematically these two interpretations of the second deriva-
tive of a learning production function cannot be distinguished.

 13. Randomized trials of preschool programs in Cambodia and Mozambique sup-
ported by the Spanish Impact Evaluation Trust and the U.K.’s Department for 
International Development are currently in the fi eld. 

 14. It is not clear in the tables why the data for these four countries are not included 
with the information on the costs for the other four countries. 
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