
 

IFPRI Discussion Paper 01379 

October 2014 

The Nutritional Returns to Parental Education 

Harold Alderman 

Derek D. Headey 

Poverty, Health, and Nutrition Division 

 



INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE 

The International Food Policy Research Institute (IFPRI), established in 1975, provides evidence-based 
policy solutions to sustainably end hunger and malnutrition and reduce poverty. The institute conducts 
research, communicates results, optimizes partnerships, and builds capacity to ensure sustainable food 
production, promote healthy food systems, improve markets and trade, transform agriculture, build 
resilience, and strengthen institutions and governance. Gender is considered in all of the institute’s work. 
IFPRI collaborates with partners around the world, including development implementers, public 
institutions, the private sector, and farmers’ organizations, to ensure that local, national, regional, and 
global food policies are based on evidence. IFPRI is a member of the CGIAR Consortium. 

AUTHORS 
Harold Alderman is a senior research fellow in the Poverty, Health, and Nutrition Division of the 
International Food Policy Research Institute (IFPRI), Washington, DC. 
 
Derek D. Headey (d.headey@cgiar.org) is a senior research fellow in the Poverty, Health, and Nutrition 
Division of IFPRI, Washington, DC. 

Notices 

IFPRI Discussion Papers contain preliminary material and research results and are circulated in order to stimulate discussion and 
critical comment. They have not been subject to a formal external review via IFPRI’s Publications Review Committee. Any opinions 
stated herein are those of the author(s) and are not necessarily representative of or endorsed by the International Food Policy 
Research Institute. 

Copyright 2014 International Food Policy Research Institute. All rights reserved. Sections of this material may be reproduced for 
personal and not-for-profit use without the express written permission of but with acknowledgment to IFPRI. To reproduce the 
material contained herein for profit or commercial use requires express written permission. To obtain permission, contact the 
Communications Division at ifpri-copyright@cgiar.org.

 



Contents 

Abstract v 

Acknowledgments vi 

1.  Introduction 1 

2.  Data and Methods 3 

3.  Results 6 

4.  Discussion 12 

References 14 

  

iii 



Table 

2.1 Child growth and parental education: Sample sizes and means by country 3 

3.1 Height-for-age Z-score regressions with varying sets of control variables 7 

3.2 Height-for-age Z-score (HAZ) regressions at different HAZ quantiles 8 

3.3 Country-specific regressions of height-for-age Z-scores 10 

Figure 

1.1 Patterns and trends in the shares of development budgets                1 

3.1 Stunting prevalence by years of maternal and paternal education 6 

4.1 Literacy rates by maternal education brackets for the 19 countries 12 

iv 



ABSTRACT 

Though parental education is widely perceived to be an important determinant of child nutrition 
outcomes, there remain significant uncertainties about whether maternal or paternal education matters 
most, whether there are increasing or decreasing returns to parental education, and whether these returns 
are robust given that recent gains in enrollment have not always translated into commensurate gains in 
learning outcomes. In this paper we investigate these questions through a statistical analysis of child 
growth data for approximately 99,000 children in 19 countries with some of the highest burdens of 
undernutrition. Pooling across countries, we find that maternal education yields larger returns than 
paternal education, although for both sexes positive returns generally only appear with secondary 
education. Nevertheless, country-specific regressions still show some diversity in these relationships, 
suggesting that there may be context specificity at work. That caveat notwithstanding, the results 
generally provide a nutritional justification for promoting secondary education for girls above and beyond 
any encouragement for boys. 

Keywords:  parental education, undernutrition, stunting  
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1.  INTRODUCTION 

By one authoritative estimate, if ten proven-effective nutrition-specific interventions could be scaled up to 
cover 90 percent of the relevant population in the 34 countries with the highest rates of malnutrition in the 
world, this effort would reduce stunting globally by 20 percent (Bhutta et al. 2013). While this is 
appreciable and appreciated, it clearly would not meet the goals to which many countries and global 
development partners aspire. As stunting not only contributes to overall child mortality (Bhutta et al. 
2013) but also reduces the productivity of survivors when they enter the workforce (Hoddinott et al. 
2013), there is a strong economic as well as humanitarian rationale for accelerating progress in improving 
nutrition. Thus, additional actions, often involving what are termed nutrition-sensitive interventions, are 
also called for as part of a global strategy to eliminate undernutrition. These are interventions or programs 
that address underlying determinants of fetal and child nutrition. Agriculture, education, and social 
protection are all prime examples of nutrition-sensitive sectors where interventions are implemented at a 
scale that has the potential to drive large improvements in nutrition (Ruel and Alderman 2013). Among 
these, education absorbs the largest share of the development budget1 in low- and middle-income 
countries, at just over a third (Figure 1.1), and there are ambitions to further increase educational 
spending—in particular, through a major United Nations initiative (Global Education First) aimed at 
catalyzing even larger increases in education investments in developing countries. 

Figure 1.1 Patterns and trends in the shares of development budgets 

 
Source:  Authors’ estimates from IFPRI (2014) data for 99 low and middle income countries.  
Notes:  These are shares of the development budget, which excludes military expenditures. 

The scale of these investments, of course, would avail nutritional health little if the investments 
did not have an impact on undernutrition. In the case of education—the subject of this study—there has 
been extensive research on the association of education of adults and the nutritional status of the next 
generation (Behrman and Wolfe 1984, 1987; Thomas, Strauss, and Henriques 1991; Desai and Alva 
1998). Despite this body of evidence, however, many questions—both longstanding and emerging—
remain.  

One longstanding question in the literature is whether maternal or paternal education yields the 
greatest benefits. The evidence on this question is not consistent. For example, Breierova and Duflo 

1 The development budget refers to public expenditures that have direct or indirect relevance to economic development. In 
particular, it excludes military expenditures. 
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(2004) observe little difference in maternal or paternal education in reducing child mortality, while Chou 
et al. (2010) find the coefficient of the father’s education to be only 59 percent of that of mothers for 
estimates of neonatal mortality and 87 percent for estimates of birth weight. Headey et al. (2014) find 
equal nutritional returns to maternal and paternal education in five rounds of data from Bangladesh. The 
nutritional returns to paternal and maternal education may depend on whether the impact is conditional on 
income or wealth (Glewwe 1999) and whether education enhances women’s bargaining power and 
knowledge. 

Another emerging issue in this literature is whether the large changes in the scale and 
composition of education investments in developing countries—including increased enrollment rates, 
particularly for girls (Grant and Behrman 2010)—have altered the nutritional returns to educational 
investments. This is a particular concern given that enrollment expansion and increased budgetary outlays 
have not always been matched by improved learning outcomes, such as literacy (Filmer and Schady 
2014). Many countries have also placed emphasis on universal primary schooling, sometimes as a human 
right. However, this investment may not yield the desired results in terms of skills acquisition and 
employment, and delayed age at marriage, without commitment to secondary education as well. 
Conceivably, the impact of education on nutrition may also change over time if the impact is 
complementary to other inputs and public investments (Barrera 1990; Jalan and Ravallion 2003). Thus, 
there is value in assessing current impacts across a broader swath of developing countries.  

Finally, a limited number of studies have examined the mechanisms linking parental education to 
child nutrition outcomes. For example, Glewwe (1999) and Webb and Block (2004) distinguish the role 
of formal education in imparting literacy and numeracy skills, by which parents improve their ability to 
produce health, from the role of schooling in directly presenting health knowledge. This, in turn, depends 
in part on whether formal education is a complement to or substitute for more informal means of 
acquiring nutritional knowledge. In addition, education may make women more open to modern health 
and family planning services. These have distinct policy implications—for example, if information per se 
is the key, can it be imparted outside the school setting?—but the net effect of schooling is the sum of the 
different pathways.  

These distinctions may also have implications for the shape of the nutrition education response 
curve. If literacy is an important determinant of the impact of schooling, as reviewed for developed 
countries by Easton, Entwistle, and William (2010), then there is likely a threshold for an effect to be 
observed. Beyond this, one would also want to know if the nutritional returns to education are nonlinear, 
either leveling off after basic literacy and numeracy skills are attained or increasing as more complex 
knowledge is acquired. A recent study of five Demographic Health Survey (DHS) rounds in Bangladesh 
uses nonparametric techniques to uncover mostly linear returns to education for men and women (Headey 
et al. 2014). However, in cross-country panel regressions informing this question, Headey (2013) finds 
that only secondary education for mothers has a significant effect in reducing stunting prevalence. 

In this paper we analyze the impacts of parental education levels on child growth outcomes for 
children from countries with the highest burdens of undernutrition (Bhutta et al. 2013). Thus, in contrast 
to studies on a single country (often with relatively small samples) or cross-country regression studies 
(which may suffer from various ecological biases related to aggregating to the country level), this paper 
analyses the role of education for 98,981 children from 19 different developing countries with at least one 
DHS.2 This approach allows us to conduct relatively powerful large-scale tests for nonlinearities in the 
nutritional returns to education, for significant differences in the impacts of maternal and paternal 
education on child nutrition, for differential impacts across child genders, and for heterogeneity in the 
impacts of parental education across countries and across the distribution of child growth outcomes (using 
quantile regressions). 

The remainder of this paper is structured as follows. Section 2 reviews our data and methods. 
Section 3 presents our results. Section 4 discusses some potential explanations of our findings and their 
implications for policy. 

2 See http://dhsprogram.com/data/available-datasets.cfm for details. 
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2.  DATA AND METHODS 

The Demographic Health Survey (DHS) (MEASURE DHS 2014) has been conducted by ICF 
International at the behest of the United States Agency for International Development (USAID) since the 
late 1980s in around 60 developing countries. As the name implies, these surveys focus on the health and 
basic welfare of women of reproductive age and their children and are designed to be representative at a 
national level as well as at urban, rural, and subnational (regional or state) levels. These highly regarded 
surveys have been used in a large number of nutritional studies. In this paper we sought to test the impacts 
of education on undernutrition in the 30 highest-burden countries, but suitable data were available for 
only 19 of these countries. Table 2.1 lists the countries (and basic statistics) in our 19-country analysis of 
child level outcomes, and Table 2.2 presents descriptive statics for the pooled sample. For this particular 
aspect of the study, only the most recent survey for each country is utilized.  

Table 2.1 Child growth and parental education: Sample sizes and means by country 
Country and year Number Height-for-

age Z-
score 

Stunting Maternal 
education 
(years) 

Paternal 
education 
(years) 

Bangladesh 2007 3,293 -1.54 0.38 5.24 5.08 

Burkina Faso 2010 4,193 -1.19 0.32 1.08 1.24 

Cameroon 2004 2,104 -1.23 0.34 4.82 6.19 

Congo, Dem. Rep. 2007 2,069 -1.20 0.36 4.61 7.72 

Egypt 2008 7,541 -0.99 0.28 6.86 8.43 

Ethiopia 2010 5,759 -1.25 0.36 1.68 3.10 

Guatemala 1998 2,377 -2.04 0.54 2.69 3.65 

India 2005/06 25,120 -1.45 0.40 5.33 7.15 

Kenya 2008/09 3,229 -1.19 0.34 6.55 7.55 

Madagascar 2008/09 3,093 -1.35 0.40 3.19 3.73 

Malawi 2010 2,908 -1.65 0.45 4.92 6.44 

Mali 2006 7,129 -1.15 0.35 0.94 1.42 

Mozambique 2003 5,157 -1.67 0.42 2.39 4.07 

Nepal 2011 1,414 -1.44 0.35 3.93 6.09 

Niger 2006 2,361 -1.62 0.44 1.02 1.39 

Nigeria 2008 12,217 -1.22 0.38 4.66 6.09 

Tanzania 2010 4,340 -1.49 0.39 5.11 5.71 

Uganda 2011 1,344 -1.17 0.30 5.35 6.89 

Zambia 2007 3,333 -1.48 0.42 5.54 7.22 

Source:  Authors’ estimates from Demographic Health Survey data (MEASURE DHS 2014).  
Notes:  See text for details. All statistics are estimated from survey weights to ensure national representativeness. 
  

3 



Table 2.2 Descriptive statistics for key variables in the full sample 
Variable Observation Mean Standard 

deviation 
Minimum Maximum 

Height-for-age Z-score 98,981 -1.36 1.80 -5 5 

Stunted 98,981 0.38 0.48 0 1 

Maternal education (years) 98,961 4.24 4.60 0 15 

Paternal education (years) 95,044 5.58 4.98 0 15 

Maternal literacy (0,1) 96,570 0.92 1.02 0 9 

Wealth index quintiles (1–5) 98,921 2.92 1.41 1 5 

Male child 98,981 1.49 0.50 1 2 

Rural household 98,981 1.70 0.46 1 2 

Source:  Authors’ estimates from the Demographic Health Survey rounds listed in Table 2.1. All statistics are estimated from   
               survey weights to ensure national representativeness. 

The primary outcome variable for this study is the height-for-age Z-score (HAZ) of children 0 to 
36 months based on the current World Health Organization (WHO) norms available at 
http://www.who.int/nutgrowthdb/en/. Height for age is an indicator of cumulative nutrition and thus a 
measure of the stock of health, which is produced, in part, by the stock of education. The variable is 
continuous and extends over the range from -5 to 5.3 As expected, given our country selection, the mean 
HAZ is a low -1.36, and 38 percent of our sample of children are stunted (HAZ < -2), with stunting rates 
varying from a low of 28 percent in Egypt to a high of 54 percent in Guatemala. Of the other 17 countries, 
3 are in South Asia (India alone makes up a quarter of our sample) and 14 in Africa south of the Sahara.  

The primary explanatory variable in our study is the extent of parental education, as measured by 
years of formal schooling. However, we pooled this indicator into three-year brackets to flexibly allow for 
nonlinearities and to broadly correspond to basic schooling categories, such as the near completion of 
primary school (4–6 years), attending “junior high” or “middle school” (7–9 years), attending “high 
school” (10–12 years), and achieving some amount of tertiary education (13-plus years). Also as 
expected, educational attainment in the sample is relatively low. In the pooled sample, more than half of 
women and 40 percent of men have less than 4 years of education.4 In the categories of 4–6 years and 7–
9 years, men and women have similar levels of attainment, but many more men have achieved 10–12 
years of education than women (16.9 percent versus 11.5 percent). Similarly, more men than women have 
some amount of tertiary education.  

Across countries, however, Table 2.1 suggests that there is substantial variation. In Bangladesh, 
for example, the secondary school stipend and other programs targeting girls’ education have contributed 
to female enrollment surpassing that of males (World Bank 2005). In the other 18 countries, paternal 
education exceeds maternal education, and typically by a considerable margin. However, there is 
substantial variation in both maternal and paternal education across countries, which, among other things, 
may caution against inferring too much from country-specific results, especially for smaller samples. For 
example, countries in which scarcely any mothers have attended tertiary institutions can hardly inform us 
about the nutritional returns to tertiary schooling.  

Underlying the analysis is a conceptual model in which nutrition is the outcome of a health 
production function in which households combine food, health, and sanitation inputs to produce nutrition 
and other welfare outcomes under constrained resources (finances, time). The inputs obtained depend on 
their availability and prices as well as the resources of the household and their preferences for investments 

3 Observations with values outside this range were dropped from the analysis.  
4 Most of the men and women in the 0–3 years of schooling category report having no education. But since it is highly 

unlikely that 1, 2, or 3 years of education impart any human capital that could substantially influence nutrition, we pool these 
values together. Nonparametric graphical analysis (Figure 3.1) confirms that there are no signs of a significant education gradient 
until after 3 years of education. 
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in children. The model, however, is only implicit; it is not possible to identify the underlying demand for 
these inputs with the data on hand, and, thus, the formal production function cannot be accurately 
estimated. Instead, the study estimates a conditional reduced form in which anthropometric status is a 
function of education, conditional on wealth. In other words, we estimate the total nutritional effects of 
parental education after controlling for any effects that education might have on wealth accumulation. 

The results are first presented in a nonparametric graphic format in order to give a feel for any 
nonlinearities. Specifically, we use locally weighted scatterplot smoothing (LOWESS), running 
successive regressions for each “local area” of the distribution of two variables. The subsequent 
regressions pool all the observations using a flexible form that includes dummy variables for the four 
categories of education for both mothers and fathers, with the omitted category being three years of 
schooling or less. Wald tests of parameter inequality can then be performed on subsets of these 
parameters to test for nonlinearities and gender differences in the nutritional effects of parental education.  

The literature on education expresses a concern that because schooling choices are endogenous 
there is a risk that results linking education and subsequent outcomes may be biased. At the household 
level, one concern is that unobserved family characteristics—such as assortative mating, or the 
preferences of the grandparents of the children studied—simultaneously determine both parental 
education and child nutrition outcomes, and hence lead to biased estimates of the returns to education. 
Duflo (2001), however, finds little difference between instrumented estimates of the impact of years of 
schooling on wages and ordinary least squares (OLS) results, an outcome that reinforces an earlier review 
by Ashenfelter, Harmon, and Oosterbeek (1999). Closer to the theme of this study, Chou et al. (2010), 
using an approach similar to that of Duflo, observe little bias in the OLS coefficients on the effect of 
education on birth weights and infant mortality. A second concern emerges from the nonrandom 
placement of schools. The placement of schools could be correlated with other factors that influence 
nutrition, such as general levels of community development and infrastructure, thus leading to inflated 
estimates of the returns to education. We address this concern by including cluster fixed effects in the 
regressions.5 In addition, the regressions use dummy variables for quintiles of wealth constructed from 
country-specific indexes for household assets (Filmer and Pritchett 2001), as well as dummy variables for 
the child’s gender, age group, and place of residence (urban/rural). These control variables are all 
interacted with a dummy variable for each country to allow for country-specific slopes. Thus, only the 
education slopes are pooled across countries, which allows us to generate much more precise estimates of 
the returns to education. 

Another plausible possibility we consider is that education may have a greater impact on nutrition 
when the level of nutrition is lowest, or that certain levels of education achievement are more important 
for more undernourished groups. One way that this can be addressed is to present regressions explaining 
the probability of stunting or of severe stunting. However, an indicator of stunting defined as either 0 or 1 
depending on whether the child’s HAZ is above or below -2.0 provides less information than a continuous 
variable (Royston, Altman, and Sauerbrei 2006). Moreover, the consequences of malnutrition are not 
sharply distinguished at the standard cutoffs of -2 and -3 standard deviations (that is, these cutoffs are 
somewhat arbitrary).6 A preferable approach for analyzing the distributional impacts of parental education 
is to use quantile regressions with coefficients estimated at the 20th, 40th, 60th, and 80th percentiles. 
These techniques are described by Koenker (2005) and are increasingly employed in the nutrition 
literature (Block, Masters, and Bhagowalia 2012; Srinivasan, Zanello, and Shankar 2013).  

5 This not only addresses program placement, it also controls for community education levels. These have been shown to 
have an independent impact on nutrition beyond the impact of an individual’s education (Moestue and Huttly 2008). This 
community effect is, however, still a reflection of education policy.  

6 Indeed, Pelletier (1994) indicates that although risk of mortality increases with the severity of malnutrition, the elevated 
risk for mild to moderate malnutrition has a large cumulative impact due to the greater numbers of children in this category.  
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3.  RESULTS  

Pooled Results from the 19 Demographic Health Surveys 
Figure 3.1 plots predicted HAZ scores against years of maternal and paternal education using the 
LOWESS function. The graph appears flat for the first few years of education but rises with a relatively 
constant slope after about three years of education, thus justifying our selection of 0–3 years as the 
reference category for our regression analysis.  

Figure 3.1 Stunting prevalence by years of maternal and paternal education  

 
Sources:  Authors’ estimates from the DHS rounds listed in Table 1.1.  
Notes:   These are LOWESS estimates from the 19 Demographic Health Surveys listed in Table 1.1. 

Table 3.1 reports the education coefficients from the pooled regressions. While the preferred 
results are reported in column 4, we include alternative specifications in the first three columns to 
illustrate the sensitivity of various coefficients of education to the exclusion of either fixed effects, 
paternal education, or household wealth. As indicated, excluding cluster effects or wealth tends to bias the 
coefficients of maternal education upward, implying a positive association of education and infrastructure 
that might also alleviate malnutrition. The effects that excluding cluster fixed effects has on paternal 
education is not as consistent, however. In general, the exclusion of paternal education also leads to an 
upward bias in the apparent impact of maternal education, likely due to the strong correlation of education 
within a household.  

Turning to the preferred results in column 4, it appears that both maternal and paternal education 
have little impact until the parent has reached secondary school. For women there is a significant impact 
at 7–9 years of schooling and a substantially larger impact at higher levels of schooling. The impact of 
paternal education is only significant at the 10–12 years and 13-plus years categories of education, 
although this impact is significantly smaller than the impact of maternal education at these levels, as Wald 
test results reported in the last column of Table 3.1 indicate.  
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Table 3.1 Height-for-age Z-score regressions with varying sets of control variables 
Regression number 1 2 3 4 Wald test p-value: 
Regression description No cluster 

fixed effectsa 
No paternal 
educationa 

No  
wealtha 

Full set of 
controlsa 

maternal=paternalb 

Maternal education      

4–6 years 0.04** 0.02 0.04** 0.01 0.54 

 (0.02) (0.02) (0.02) (0.02)  

7–9 years 0.10*** 0.08*** 0.10*** 0.06*** 0.33 

 (0.02) (0.02) (0.02) (0.02)  

10–12 years 0.24*** 0.18*** 0.23*** 0.15*** 0.05** 

 (0.02) (0.02) (0.02) (0.02)  

13-plus years 0.47*** 0.37*** 0.44*** 0.32*** 0.00*** 

 (0.03) (0.03) (0.03) (0.03)  

Paternal education      

4–6 years 0.00  0.01 0.00  

 (0.02)  (0.02) (0.02)  

7–9 years 0.02  0.06*** 0.03  

 (0.02)  (0.02) (0.02)  

10–12 years 0.07***  0.13*** 0.08***  

 (0.02)  (0.02) (0.02)  

13–plus years 0.10***  0.15*** 0.09***  

 (0.02)  (0.02) (0.02)  

Cluster fixed effects? No Yes Yes Yes  

Wealth included? Yes Yes No Yes  

      

R-squared: total 0.45     

R-squared: withinc  0.13 0.12 0.13  

N 98,921 98,921 98,921 98,921  

Source:  Authors’ estimates from the Demographic Health Survey rounds listed in Table 2.1.  
Notes:  Robust standard errors reported in parenthesis. *, **, and *** indicate 10%, 5%, and 1% significance levels, 

respectively. a The regressions above include wealth quintiles, child age dummies, a child sex dummy, and a rural 
dummy, unless noted in the regression description. In all the regressions the controls are interacted with country fixed 
effects. In regressions 2, 3, and 4 we also include cluster fixed effects. b These are Wald tests of the null hypothesis that 
the coefficients on maternal education are equal to the corresponding coefficients on paternal education in regression 3, 
our preferred specification. c “R-squared: within” refers to the R-squared of the regressions after netting out cluster fixed 
effects. 

The country-specific slopes from the interactions of country dummies with wealth indexes, rural 
residency, age dummies, and gender are excluded for brevity (there are 507 of these additional 
coefficients in total). The most notable result from these control variables is that 15 of the country-
specific coefficients for gender in the regressions reported in column 4 are significantly positive (13 at the 
1 percent level of significance), indicating better nutrition for girls. No coefficients for gender are 
significantly negative—not even those for India and Bangladesh, which are sometimes assumed to have a 
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nationwide pattern of gender discrimination in regard to anthropometric outcomes. We also estimated 
regressions in which parental education was interacted with a dummy variable for the sex of the child (not 
shown), but none of these interaction terms were significant, suggesting that parental education likely has 
equally large impacts on children of either sex. Also unreported is the expected result that the HAZ 
typically increases with wealth and decreases with the child’s age, although not uniformly over the data.  

The models in Table 3.1 are conventional parametric estimates but are limited by their focus on 
explaining variation around the mean of the HAZ distribution. One might, instead, be more interested in 
explaining variation at the lower end of the HAZ distribution. In Table 3.2 we therefore report quantile 
regression results of models that minimize the absolute deviations around the 20th, 40th, 60th, and 80th 
percentiles, which correspond to Z-scores of -2.86, -1.92, -1.09, and 0.02, respectively. Thus, the 20th and 
40th percentiles happen to be relatively close to the -3 and -2 standard deviation thresholds typically used 
to define severe and moderate stunting, but the quantile regressions exploit more information than 
regressions that use these dichotomous indicators as dependent variables.  

Table 3.2 Height-for-age Z-score (HAZ) regressions at different HAZ quantiles 
Regression number 1 2 3 4 
HAZ quantile 20th  40th 60th  80th  

Maternal 4–6 years 0.04* 0.03 0.02 0.00 

 (0.02) (0.02) (0.02) (0.03) 

Maternal 7–9 years 0.10*** 0.07*** 0.03 0.02 

 (0.02) (0.02) (0.02) (0.03) 

Maternal 10–12 years 0.16*** 0.16*** 0.13*** 0.10*** 

 (0.03) (0.03) (0.03) (0.03) 

Maternal 13-plus years 0.35*** 0.33*** 0.33*** 0.26*** 

 (0.04) (0.04) (0.04) (0.05) 

Paternal 4–6 years 0.01 0.02 0.01 -0.01 

 (0.02) (0.02) (0.02) (0.03) 

Paternal 7–9 years 0.03 0.04** 0.04** 0.02 

 (0.02) (0.02) (0.02) (0.03) 

Paternal 10–12 years 0.11*** 0.09*** 0.10*** 0.06** 

 (0.03) (0.02) (0.02) (0.03) 

Paternal 13-plus years 0.08** 0.09*** 0.09*** 0.09*** 

 (0.03) (0.02) (0.02) (0.03) 

Source:  Authors’ estimates from the Demographic Health Survey rounds listed in Table 2.1.  
Notes:  Standard errors reported in parenthesis. *, **, and *** indicate 10%, 5%, and 1% significance levels, respectively. The 

regressions are system quantile regressions estimated with STATA’s sqreg command. However, the dependent variable 
is HAZ residuals that were purged of variation due to country-specific wealth, age, rural residence, and cluster fixed 
effects.  

The quantile regressions in Table 3.2 provide nuance to the results in the previous table. In 
particular, it appears that even relatively low levels of maternal education (4–6 years) have a small but 
statistically significant impact on the HAZ when the child nutritional status is close to the 20 percent 
height quintile, though the marginal effect is relatively small (0.04) and only significant at the 10 percent 
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level. We also observe that the returns to 7–9 years of maternal education are only significant for the 20th 
and 40th quantiles. In contrast, the returns to higher levels of maternal education (10–12 years and 13-
plus years) are relatively constant across quantiles. 

Another nuance is that the coefficients for 7–9 years of paternal education are now significant in 
the 40th and 60th quantiles, whereas in Table 3.1 this coefficient was insignificant in our preferred 
specification. However, one conclusion that is consistent across Tables 3.1 and 3.2 is that the nutritional 
returns to maternal education are substantially larger than the returns to male education, although the 
differences are again only significantly larger for 10–12 years and 13-plus years (this conclusion is based 
on Wald tests not reported in the table). The weight of evidence across both tables would therefore appear 
to provide some nutritional justification for promoting secondary education for girls above and beyond 
any encouragement for boys.  

Country-Specific Results 
Table 3.3 reports the country-specific results with cluster fixed effects, again with years of schooling 
grouped into categories. However, to avoid the problems of small sample sizes we utilize multiple DHS 
rounds for each country (except India, for which the 2005 sample size is already large) and exclude 
countries with only one survey. We also omit standard errors for the sake of brevity. Also note that in the 
last column of Table 3.3 we report an indicator of the extent of clustering in maternal education, which is 
the R-squared of a regression of each mother’s educational attainment in years against the average 
educational attainment of all mothers in her DHS cluster (“village”).  
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Table 3.3 Country-specific regressions of height-for-age Z-scores  
  Maternal education Paternal education    

  4–6 
 years 

7–9 
 years 

10–12 
years 

13-plus 
years 

4–6 
 years 

7–9 
 years 

10–12 
years 

13-plus 
years 

R-sq N Clusteringa 
(women, men) 

Country            
Bangladesh 0.01 0.06* 0.18*** 0.25*** 0.05 0.13*** 0.34*** 0.43*** 0.14 11,167 0.27, 0.24 

Burkina Faso 0.07 -0.04 0.46*** 0.57*** -0.04 -0.04 -0.07 -0.17** 0.23 9,099 0.22, 0.23 

Cameroon 0.19*** 0.27*** 0.32*** 0.54*** 0.04 -0.08 0.18** 0.01 0.14 5,336 0.49, 0.40 

Egypt -0.06 0.00 0.05# 0.06 0.06# 0.05 0.07* 0.11** 0.05 19,721 0.41, 0.32 

Ethiopia -0.05 0.12* 0.40*** 0.79*** 0.09* 0.15*** 0.25*** 0.05 0.20 12,884 0.42, 0.43 

India 0.01 0.03 0.02 0.16*** 0.00 0.06** 0.12*** 0.20*** 0.12 24,418 0.52, 0.42 

Kenya 0.04 0.08 0.33*** 0.38*** -0.08 0.08 0.17** 0.16* 0.14 6,123 0.46, 0.39 

Madagascar -0.13* 0.04 0.27*** 0.13 -0.04 0.04 0.16# 0.01 0.08 5,686 0.11, 0.11 

Malawi 0.03 -0.02 0.07 0.59# 0.06 0.07* 0.14*** 0.05 0.13 13,973 0.33, 0.28 

Mozambique -0.02 0.00 0.29*** 0.63*** 0.09** 0.11** 0.08 -0.04 0.09 10,945 0.40, 0.33 

Nepal 0.15*** 0.20*** 0.32*** 1.07*** -0.02 0.14*** 0.13*** 0.13# 0.21 8,141 0.44, 0.33 

Niger 0.04 0.14 0.60*** 0.59*** -0.09 0.11 0.10 0.19* 0.18 5,187 0.35, 0.38 

Nigeria 0.01 -0.26*** -0.08 0.15* -0.07 0.15* 0.11** 0.18** 0.04 31,351 0.62, 0.51 

Tanzania -0.07 0.05# 0.15** 0.36*** 0.00 0.00 0.07 -0.05 0.16 10,511 0.31, 0.29 

Uganda -0.02 0.04 0.03 0.36*** 0.06 0.14*** 0.30*** 0.16** 0.14 6,137 0.35, 0.30 

Zambia -0.05 0.01 0.18* 0.13 -0.08 -0.06 0.00 0.07 0.12 6,700 0.38, 0.38 

Source:  Authors’ estimates from the Demographic Health Survey rounds listed in Table 2.1.  
Notes:  *, **, and *** indicate 10%, 5%, and 1% significance levels, respectively. # indicates marginal insignificance at the 10% level. The regressions above include wealth 

quintiles, child age dummies, a child sex dummy, a rural dummy, and cluster fixed effects. a. “Clustering” refers to the clustering of maternal and paternal education 
within villages. The statistic specifically refers to the R-squared value of a regression of individual maternal or paternal education against village level means of maternal 
or paternal education. 
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What does Table 3.3 tell us about the variation in nutrition-education relationships across 
countries? First, in aggregate, the results are consistent with the results of the pooled models 
(unsurprisingly). Typically, 4–6 years of education or 7–9 years of education show very little effect, 
though there are exceptions (Cameroon and Nepal). As the limited impact of modest educational 
attainment was also observed using early DHS rounds (Desai and Alva 1998), it is unlikely to be a side 
effect of the expansion of enrollment in recent years. In contrast, obtaining at least 10–12 years of 
education is significant in 11 of 16 cases for maternal education and 10 of 16 cases for paternal education. 
Moreover, in most cases the coefficients for maternal education are somewhat larger than those for 
paternal education; for example, the simple average of the coefficients on 10–12 years of education is 
0.24 for maternal education and 0.13 for paternal education. However, given the relatively large sizes of 
individual standard errors (not reported) many of these differences are not significant. 

A second striking feature of these results is that despite consistency with the pooled results, there 
are certainly some outlier countries where the returns to education are either low for both sexes or very 
low for women in particular. Egypt is an example of the latter—neither maternal nor paternal education 
seems to be an important determinant of child nutrition outcomes (note, also, the low R-squared). In 
India, home to around one-third of the world’s stunted children, we also observe very low returns to 
female education, though men’s education shows significant returns. Results in the last column of Table 
3.3 suggest that the high degree of clustering in maternal education in India may explain this result. More 
than 50 percent of the variation in individual educational attainment for women is explained by the 
average level of maternal education in the village, implying a high degree of educational clustering. 
Results without cluster fixed effects (not shown) suggest positive and large returns to maternal education 
in India. The same issue exists for Nigeria—namely, we again find positive returns to maternal education 
when cluster fixed effects are excluded. However, clustering of education does not appear to explain the 
very low nutritional returns to education in Egypt, Malawi, or Uganda, nor do small sample sizes. Thus, 
there appears to be some genuine cross-country variation in the returns to education, as one might expect 
given differences in educational quality and variations in gender norms and other cultural factors that 
might mediate the nutrition-education relationship.  
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4.  DISCUSSION 

The results verify, and provide nuance to, the widely held view that expanding maternal education will 
contribute to the reduction in malnutrition. As indicated, a little schooling has only a small impact, albeit 
one that is slightly larger the more stunted the child. In contrast, robust and sizable nutritional returns to 
education are observed at the secondary level, though the returns seem to be consistently smaller for 
paternal education than for maternal education. 

How should we interpret these results? One explanation of the small returns to primary schooling 
(except insofar as primary education is a prerequisite for secondary education) is a presumed low quality 
of primary education services and, thus, a generally poor translation of primary school attendance into 
basic learning outcomes. Our data inform this issue to the extent that we have access to a basic measure of 
maternal literacy as defined by the respondent’s ability to read none of, part of, or all of a short card 
presented in her native language. We term the latter two categories “partly literate” and “fully literate,” 
respectively. In Figure 4.1 we plot these two indicators against our years of schooling categories. We 
observe that less than half of the sample of women with 4–6 years of schooling were fully literate. 
Moreover, when the categories of maternal schooling in the regression reported in the first column of 
Table 4.1 (which excluded paternal education) are replaced by a dummy variable for the ability of 
mothers to read full sentences, the coefficient is precisely estimated at 0.12 and is significant at the 1 
percent level (results not reported, but available on request). Thus, the impact of literacy is similar to the 
impact of 7–9 years of schooling.  

Figure 4.1 Literacy rates by maternal education brackets for the 19 countries 

 
Sources:  Authors’ estimates from the DHS rounds listed in Table 1.  
Notes:  “Partly literate” means that the mother can read parts of a sentence presented on a card. “Fully literate” means that she 

can read the whole sentence. The sample excludes women who are blind. 

While the poor translation of primary schooling into basic literacy outcomes provides one 
explanation of our main findings, the results also suggest that the ability of a mother to provide adequate 
nutritional care improves with schooling well beyond the level needed to obtain basic literacy. It may well 
be that healthcare messages and behavioral changes are complex enough to require more than just the 
most basic literacy and numeracy skills. Secondary education may also contribute to greater women’s 
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empowerment as well as improve nutrition-relevant demographic outcomes (delaying the age of marriage 
and first birth and reducing the demand for children). These mechanisms could also explain why maternal 
secondary education yields greater returns than paternal secondary education. Keeping girls in school 
longer can delay age of marriage and first birth, reduce the demand for children, and empower women to 
make decisions they would not otherwise make, such as having fewer and more evenly spaced births and 
making better use of modern health services. Certainly, maternal secondary education is correlated with 
these intermediate outcomes, though future research into these areas would benefit from more 
experimental approaches to understanding the mechanisms by which education influences nutrition.  
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