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Research Article

Whose education affects a child’s nutritional status?
From parents’ to household’s education

Francesco Burchi!

Abstract

BACKGROUND

The paper engages in the ongoing debate regarding the determinants of child nutrition
in developing countries and stresses the potential contribution of the education of
household members other than the child’s parents.

OBJECTIVE

The aim of the paper is threefold: (1) to verify whether there is evidence of the key role
of parents’ education for children’s nutrition; (2) to explore the possible presence of the
externalities generated by the literacy of household members different from the child’s
parents; (3) to test whether there is difference in the influence of these variables on the
two indicators of child nutrition, child height-for-age and weight-for-age.

METHODS

The determinants of child nutrition were analyzed by estimating a series of econometric
models through OLS regressions applied on data from the 2003 DHS survey in
Mozambique. By means of seemingly unrelated regression together with formal testing
we compared the impact of the covariates on the two outcomes.

RESULTS

In line with previous studies, we find that one year of mother’s education increases their
children’s height-for-age and weight-for-age z-scores by nearly 0.025 and 0.015. The
presence of another literate household member has a significant, though limited, effect
on child height while it has no influence on child weight. Lastly, there is no statistically
significant difference in the effect of parents’ education on the two indicators while our
measure of proximate literacy has a significantly larger impact on child height.

CONCLUSIONS

These findings should orient policy-makers toward income-augmenting and education-
enhancing policies: the importance of non-parents’ literacy opens a further space for
investment in education.

! Roma Tre University, Department of Economics. E-mail: fburchi@uniroma3.it.
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1. Introduction

This paper engages in the ongoing debate on the determinants of child malnutrition in
developing countries. A vast literature has already stressed the positive role of socio-
economic factors such as household wealth and parents’ education. The present paper
intends to provide a further contribution to the field by: 1) extending the attention from
the mother’s or parents’ education to the education of all the household members; and
2) separately examining the influence of different factors in improving children’s
chronic and acute nutritional status with special emphasis on those related to education.

With regard to the first objective, the hypothesis is that an illiterate mother (or
illiterate parents) can still benefit from the ability of other household members to read
and write. Most of the research has concentrated only on parents while other household
members like grandparents or older brothers and sisters can be important care-takers.
With regard to the second point, our specific objective is to understand if the role of
household members’ education and other explanatory factors changes depending on
whether we focus on child height-for-age — a proxy for long-run malnutrition — or
weight-for-age — an indicator that can pick up short-run malnutrition, long-run
malnutrition, or a combination of both. In this paper we employ a methodology rarely
used in this field to test the different effect of the determinants on the two dependent
variables.

The research focuses on Mozambique due to its large deprivations in both
nutritional and educational indicators. With respect to nutrition, it was estimated that
nearly 45% of the total population is undernourished (Food and Agriculture
Organization 2006), requiring an urgent intervention. In educational achievements,
Mozambique is ranked 172 of 177 countries using the Education Index adopted by the
United Nations Development Programme (2007). Moreover, the choice of country was
motivated by data availability. The 2003 data from the Demographic and Health
Surveys (DHS) contain a large and complete set of information on education, nutrition,
and health.

The paper is structured as follows. Section two contains the literature review,
section three illustrates the research methodology, section four explains the dataset and
shows descriptive statistics, section five presents estimation results, and conclusions are
drawn in the final part of the paper.
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2. Literature review

There is abundant empirical literature on the effect of a mother’s or parents’ schooling
on children’s malnutrition. Most of the results were achieved applying the following
methodology. First, the broad effect of mother’s schooling was estimated, controlling
only for children, household, and context factors. Among these factors, biologists
suggest including parents’ nutritional indicators referring to the period in which the
child was conceived; omitting these variables risks leading to an overestimation of the
effect of mother’s education on children’s nutritional status (Barrera 1990). After
considering this set of variables, mother’s education was still a key determinant of
children’s nutrition.” These results were, for example, found in Morocco for children
under five years of age (Glewwe 1999) as well as in Bolivia for children under three
years of age (Morales, Aguilar, and Calzadilla 2004).

Since many scholars have (rightly) argued that education could simply reflect the
effect of household economic welfare on child health, most of the authors have also
controlled for economic factors. The result, in many cases, is that the positive effect of
mother’s education still remains significantly different from zero (Strauss and Thomas
1995). There is also some empirical evidence of this relationship in Mozambique (Sahn
and Alderman 1997; Garrett and Ruel 1999; Burchi 2010). In the studies conducted
with 1996-1997 data, Sahn and Alderman (1997) and Garrett and Ruel (1999)
concluded that the effect of mother’s education is significant and independent from that
of household income/wealth in the case of 0-2 year old children while non-significant
for 2-5 year old children. In the first study the result is also robust to the inclusion of
mother’s nutrition, while such a variable was not available in the second study. The
work of Burchi (2010), carried out on the basis of more recent data, has highlighted that
the influence of mother’s education is important for the nutritional status of preschool
children, even after controlling for a large set of confounders including the mother’s
anthropometric status.

In the available literature on this topic, different pathways of influence have been
identified to explain this robust relationship between a mother’s schooling and
children’s nutrition. This relationship is likely to operate through a traditional economic
channel because, in a functioning labor market, qualified people should obtain a better
job, thus having more income to use for their children’s wellbeing. Moreover, schools
can be a place where students directly obtain information on nutrition and health
(Alderman, Hentschel, and Sabates 2003; Webb and Block 2004). Another important
channel is information acquisition: for example, literate mothers can read the
instructions of medicines and understand nutritional and health information

% Due to lack of data on parents’ nutrition at the time of conception or data on mother’s nutrition during
pregnancy, most of the authors use variables reflecting their nutrition at the time of the survey.
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disseminated by media like newspapers. Finally, a fundamental — but often neglected in
empirical studies — pathway specifically connecting a mother’s education and child
nutrition is empowerment: more educated women are more self-confident and
participate more in household and community decision making. Since women are
usually the primary child caregivers of a family in many parts of the world and are
responsible for allocating a higher share of household resources to children’s’
wellbeing, empowerment is likely to result in better health and nutritional status for
children.

Due to the complex interaction among these factors, only few studies have
attempted to empirically investigate the relative weight of each channel, leading to
mixed results (Thomas, Strauss, and Henriques 1991; Webb and Block 2004; Frost,
Forste, and Haas 2005; Burchi 2010).

New insights have been offered on the potential role of education in enhancing a
series of socio-economic outcomes resulting from the spill-over effects of education at
the household level (Basu and Foster 1998; Gibson 2001; Basu, Narayan, and Ravaillon
2001). Basu and Foster (1998) argue that the traditional way of measuring illiteracy is
valid as long as literacy is needed, for example, to obtain a qualified job: in this case it
is indispensable that the person herself is at least literate. When, instead, literacy is
functional to obtain something else such as health information from pamphlets or other
written documents, the person could use the “literacy services” of another member of
the family. “Proximate” literacy, in this case, is as important as “individual” literacy. It
follows that “literate household members generate a positive externality or a kind of
public good for illiterate members” (Basu and Foster 1998: 1734, emphasis in original).
To incorporate the externality generated by the education of other household members,
the authors have further divided the illiterate persons in isolated illiterate (those that do
not live with other literate people) and proximate illiterate (those living with at least
one other literate person).

Based on the above arguments, some scholars have examined the effect of
proximate literacy on outcomes such as the adoption of modern farm practices (Green,
Rich, and Nesman 1985), farm productivity (Foster and Rosenzweig 1996), and
women’s earnings (Basu, Narayan, and Ravaillon 2002). Few studies have accounted
for the potential externalities of literacy/education of household members different from
the parents in improving children’s nutritional and health status. Using community data
for Papua New Guinea, Gibson (2001) finds that the proportion of proximate illiterate —
added to a model incorporating the standard adult literacy rate — has a significant effect
on the average standardized height of young children, providing evidence that children
of illiterate mothers can still benefit from the literacy services of other adults in the
house. Using 1997 data from Mozambique and a different model specification,
Lindelow (2008) finds that the effect of the education of the (non-parent) household

684 http://www.demographic-research.org
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member with the highest grade completed is higher than the effect of father’s education,
though statistically significant only for some of the employed indicators of child health.
Finally, Moestue and Huttly (2008) conclude that grandmother’s education affects
children’s nutritional levels in India (and not in Vietnam) and its effect is both direct
(through childcare) and indirect (through modifying the effect of maternal education).

One subgroup in this field of study focuses on educational externalities at the
community level. The basic assumption is that, in the context of developing countries,
neighbors within a community can provide their literacy services to uneducated people,
thus limiting the problems of individual illiteracy and affecting child nutrition.
However, the empirical findings do not seem to provide robust evidence of this
hypothesis (Desai and Alva 1998; Gibson 2001; Alderman, Hentschel, and Sabates
2003; Moestue and Huttly 2008).

Thus far this paper has focused on general children’s nutrition. However, a
distinction must be made between long-run and short-run nutritional status. As pointed
out in detail in section four, the former is usually measured by the height-for-age Z-
score (HAZ) or child stunting variable (binary variable indicating low HAZ), and the
latter is determined by the weight-for-height Z-score (WHZ) or child wasting variable
(binary variable indicating low WHZ). Finally, the weight-for-age Z-score (WAZ) or
child underweight variable (binary variable indicating low WAZ) reflects either short-
run malnutrition, long-run malnutrition, or a combination of both.

The empirical literature shows that the determinants of the three phenomena may
be different and particularly that parents’ schooling and other socio-economic factors
are more likely to have a larger effect on child HAZ than WHZ (Haddad et al. 2003;
Miller and Rodgers 2009). For example, when looking at twelve low-income countries,
Haddad et al. (2003) concluded that parents’ education has a significant influence on
child WHZ in only four countries. Among the few exceptions, Penders, Staatz, and
Tefft (2000) reported a lower influence of mother’s schooling on child HAZ in Mali.
The evidence is much weaker when we compare the effects of mother’s education on
child height and weight. Some studies, in fact, show a positive and significant effect of
this explanatory variable on both the outcomes (Morales, Aguilar, and Calzadilla 2004;
Moestue and Huttly 2008). In particular, the work of Moestue and Huttly (2008: 156)
suggests that the overall household education effects were similar for HAZ and WAZ,
meaning that education operates “over the medium to longer term”.

The theoretical explanation for the different role that socio-economic
characteristics play for transitory and chronic malnutrition lies in the fact that the
former is heavily influenced by short term events such as epidemics and famines, which
are likely to hit most of the socio-economic groups. Genetic factors such as mother’s
anthropometrics affect acute malnutrition only up to a certain extent. Similarly,
“mother’s education is of limited effectiveness in preventing illness such as diarrhea”

http://www.demographic-research.org 685



Burchi: Whose education affects a child’s nutritional status? From parents’ to household’s education

during epidemics and therefore also in combating short-run malnutrition (Miller and
Rodgers 2009: 157). In contrast, factors like parents’ education and household wealth
play a vital role in the long-run nutritional status of children.

3. Methodology

The paper is an empirical study of the effects of household education on child height
and weight. Both children’s outcomes are modeled as a function of a list of child,
mother, father, household, and regional level variables (full list in section 4). Household
education is represented here by three distinguished variables: in addition to the
commonly considered variable reflecting mother’s education, we included one
reflecting father’s education and one reflecting the education/literacy of other
household members. Father’s schooling is important because mothers could use the
“literacy services” of the husband and improve child nutrition. By controlling for this
variable we can see whether the contribution of mother’s education is independent from
that of father’s education.

In accordance with the literature on educational externalities, it is argued that
neglecting other household members’ education does not allow us to consider that an
illiterate mother can benefit from the services of a literate household member; i.e., this
would neglect the spillover effects from a literate to an illiterate person which is
particularly crucial when the mother is the care taker. Another important reason to
include this information is that other household members can play an active role as
care-takers. In countries like Mozambique, the older sister or the grandmother are more
likely than the father to spend time at home with the child and to cook for her/him.

While this paper incorporates the possibility of educational externalities within the
household because it assumes that literate household members are “altruistic” — offering
their literacy services freely — it does not consider potential externalities at the
community level. We share the concerns of Basu and Foster (1998) and Gibson (2001)
that, with the increase of the “relational distance” from the illiterate person, literate
community members will charge a fee for their services, and a market will open up for
these services.’

* In countries like Mozambique, sometimes we have extended families with several components. Members
with distant relationship from the household head are somewhere between close family members and other
members of the community. Thus, it is not easy to formulate a hypothesis regarding whether they would
eventually provide literacy services free of charge or not. In household datasets like those used in this study,
we cannot verify the exact relationship of each household member to the household head. Therefore, we
assume that they are not paid for this activity.
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The econometric strategy consists of the estimation of two models, one with and
one without the literacy of non-parental household members. In this way, we can
examine whether the significance and the size of the effect of mother’s schooling
changes. These two steps are followed for both measures of children’s nutritional status.

The estimates were carried out using Stata software, version 11 (STATA Corp.,
College Station, Texas). We employed the ordinary least square (OLS) estimator. While
this choice can lead to biases due to the potential endogeneity of some explanatory
variables (see Behrman and Deolalikar 1988), we believe that this problem is of
secondary importance given the specific objectives of the paper. The paper, in fact, does
not intend to identify the magnitude of the effect of education-related variables and
does not aim at examining the channels through which this set of variables can
influence children’s nutritional status.

We also acknowledge the potential problems of multicollinearity given, for
example, the simultaneous presence of regressors like household size and number of
non-parental literate people (Gibson 2001). For this purpose, we run the variance
inflation factor (VIF)*, which shows no multicollinearity bias in the several models
estimated. Finally, we used the White robust standard errors since heteroskedasticity
was detected in the initial models.

Finally, the last step of the empirical analysis compares the results obtained for the
two nutritional indicators. While the health and nutrition literature suggests a strong
difference between the determinants of child HAZ and child WHZ, corroborated by
empirical evidence, this is not the case when we replace the latter with child WAZ.
WAZ is affected by both short- and long-run factors. Thus, the assumption holds that
the determinants may be the same, with the relative effects changing.

Only Morales, Aguilar, and Calzadilla (2004) have formally tested whether these
factors provide a statistically significant contribution to these two outcome variables.
We follow the same methodology - the seemingly unrelated regression — to verify this
assumption in the case of Mozambique. Afterwards, a traditional test for equality of
coefficients will be run in order to find out if the influence of the most important
predictors is statistically different for the two phenomena. Based on previous studies
and on the theoretical arguments discussed in the previous section, we expect parents’
education and household wealth to have a similar or higher effect on child height-for-
age than on weight-for-age.

* The VIF is an index measuring how much variance of a regression coefficient is increased due to
collinearity.
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4. Dataset and data description

This paper uses DHS data from the 2003 survey in sample areas of Mozambique. The
final sample consists of 6,876 children from 0-5 years old who were alive at the time of
the survey. In the following sub-sections, all the variables used in the study are
presented.

4.1 Measures of child nutrition

We measured children’s nutritional status with their height-for-age Z-score (HAZ) and
weight-for-age Z-score (WAZ). The Z-score is adjusted for child’s sex and age and
measures (in standard deviations) how close the child is to the median value of the
World Health Organization (WHO) reference population (WHO 1995).> A child is
considered “moderately malnourished” when her/his Z-score is minus two or below,
and “severely malnourished” when it is minus three or below.

We argue that anthropometric measures such as height-for-age and weight-for-age
better reflect children’s nutritional conditions. While traditional calorie-based indicators
assume that each individual (depending solely on their sex and age) should have a
minimum amount of calories per day to survive and have an active life, the
anthropometric indicators account for body heterogeneity. By focusing on subject’s
“symptoms”, anthropometric indicators are more people-centered measures of
malnutrition.

In particular, height-for-age reflects the accumulation of past outcomes and thus is
a measure of chronic nutritional status while weight-for-age, an indicator used among
others by UNICEF, is a measure of both chronic and acute nutritional status (Svedberg
2002).

4.2 Explanatory variables

Among the other characteristics analyzed in this study, child’s sex and child’s age were
included as well. Though child HAZ and WAZ incorporate age and sex differentials,
these variables can reflect gender-related and age-related influence of non-observed
covariates on nutrition (Morales, Aguilar, and Calzadilla 2004). Many studies noticed

5 This paper uses the 1995 reference population rather than the most recent dataset (WHO 2006), which is
more appropriate to this study since most of the children of our sample have been breastfed. This is because
the Z-scores based on the new growth standards were not available in the DHS dataset when we started
working on this paper.
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that the anthropometry of younger children can be different from that of older children
(Sahn and Alderman 1997). The age effect is analyzed with one dummy variable
indicating whether the child is in the 25-60 month age group, as opposed to 0-24
months: this is because 24 months is a common breastfeeding duration in Africa.

The birth order placement of the child is an important variable since it can reveal
parents’ choices over allocation of resources (Horton 1988; Rubalcava and Contreras
2000). Based on past evidence, we expect the nutritional status of first children to be
better than that of last children. Another independent variable is mother’s age in years.
Two variables were selected for mother’s nutrition: simple height in centimeters and
body mass index, which is calculated by her weight in kilograms divided by the square
of her height in meters.” Women with a BMI of 18.5 or lower are considered
malnourished. These variables were measured during the 2003 survey and are treated as
proxies for mother’s nutrition during pregnancy.

Mother’s and father’s education are measured by their years of schooling.
Regarding household, the models contain three variables: the first two are related to
household size (number of components) and structure (proportion of 0-5 aged
members), while the third one is household wealth, which deserves a deeper
explanation. DHS surveys do not contain information on household consumption or
expenditures though there is plenty of information on different types of assets. The
main reasons for this data exclusion are that consumption or expenditure estimations in
low-income countries are not always reliable and an asset-based measure of wealth
better reflects the permanent economic status of the household (Rutstein and Johnson
2004; Wall and Johnston 2008). Some authors have also shown that a wealth index
might perform better particularly in explaining children’s outcomes (Filmer and
Pritchett 1999).

The DHS computes the wealth index by applying the principal components
technique on qualitative variables — such as the type of flooring; ownership of land, car,
bicycle, or refrigerator; and the use of public utilities (like water, public well, and
public sewerages) and on a quantitative variable — number of rooms — adjusted for
household size and age. After performing the principal component analysis, each
household is assigned a standardized score for each asset, depending on whether or not
the household owns that asset or on the number of people per room. The final
household wealth index, obtained by summing all the indicator values, is a standardized
score with the mean equal to zero and standard deviation equal to one. This index

® We are aware of the methodological problems related to the inclusion of mother’s body mass index as
explanatory variable of child anthropometry. This variable can be endogenous since it can be itself an
outcome of, or a proxy for, household economic situation and the conditions of the living environment.
However, after an in-depth sensitivity analysis we have concluded that this variable does not cause a
substantial bias in the estimates and contributes to improve the explanatory power of the model (measured by
the R-squared), and does not influence significance and size of the effect of the variables of interest.
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measures the wealth of a household as compared to the wealth of the average
Mozambican household.

In order to account for possible literacy services of other members of the
household, we included a regressor indicating whether at least one household member —
excluding mothers and fathers — is literate.” Due to data constraints, a person is assumed
to be literate if she/he has at least completed primary school. One further variable
indicates whether the mother or someone else is taking care of the child.® Controlling
for this variable, we can better understand the effect of education-related variables.

4.3 Descriptive statistics

Table 1 presents descriptive statistics. The chronic nutritional status of children (HAZ)
is very diverse, ranging from a minimum value far below the threshold for severe
stunting (-6) to an extremely high value (4.78). The mean value, -1.679, shows a large
distance of the average Mozambican child from the reference population. Looking at
child WAZ, children are closer to the average of the reference population, with a mean
of -1.112, but there is again a high variability, and this value shows that the nutritional
level of the population is poor overall.

Our sample is almost equally representative of children less than two years old and
between two and five years old and of boys and girls. With regard to mothers, we notice
that their average age at the time of the survey is 28. The educational levels of both
parents are low, but fathers have completed almost double the number of years of
schooling than mothers.

The mean value of household wealth is -0.127. Since the final value of this index
is a result of a standardization procedure applied to the whole households’ sample, a
negative mean indicates that the sample of households with children below five years of
age is relatively poorer than the full households’ sample. Finally, less than one family
out of four has at least one further household member who is literate.

7 We decided not to focus on other characteristics of these additional household members for three main
reasons: 1) we have only little information; 2) we already have variables that provide some information on
these components; namely, household size, the proportion of household members below five years of age, and
household wealth in addition to the proximate literacy indicator; 3) this would increase the endogeneity bias
in the model. The objective is to verify whether the literacy of at least another household member plays an
additional role, or partly replaces the role of parents’ education. Having included the above household-level
variables, the effect of the covariate should not be overestimated.

¥ Excluding the mother, the person taking care of the child is, in order of frequency, the oldest sister (18.5%),
other relatives (15.2%), the oldest brother (8%), the neighbors (1.55%), or the father (0.7%). In the remaining
cases it is either a friend or domestic help taking care of the child.
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Table 1: Descriptive statistics (unit of analysis: 0-5 year old children)

Mean St. Dev.  Min. Max.
Child height-for-age Z-score (HAZ) -1.679 1.416 -6 4.78
Child weight-for-age Z-score (WAZ) -1.112 1.230 -5.93 4.53
Child age: dummy 25-60 months 0.544 0.498 0 1
Child’s sex (1=female) 0.502 0.500 0 1
Child’s birth order number 3.827 2.442 1 15
Mother’s current age (in years) 28.692 7.198 15 49
Mother’s height (in cm) 155.483 6.056 132 188.9
Mother’s body mass index 22.027 3.059 13.15 49.76
Mother’s years of schooling 2179 2.623 0 17
Father’s years of schooling 3.959 3.184 0 19
Household size 7.070 3.518 2 30

Proportion of household members in the

0.325 0.122 0.067 0.75
age group 0-5
Household wealth (z-score) -0.136 0.837 -0.756 4.715
At least another HH member is literate 0.229 0.421 0 1
The mother is the main care-taker ® 0.531 0.499 0 1

Notes: Sample size = 6,876. ® For this variable the sample size is 5,553.
Source: Our elaborations on Demographic and Health Survey, Mozambique 2003.

5. Econometric estimates

This section considers the results of different models. The models in section 5.1 aimed
to study the determinants of child HAZ, while those in section 5.2 focused on the
determinants of child WAZ. Finally, in section 5.3 results are compared.

5.1 Determinants of child height-for-age

Table 2 presents the estimates of the determinants of children’s long-term nutritional
status. In model (a), mother’s schooling is highly significant which indicates that
children whose mothers have higher educational attainments are likely to be taller than
children whose mothers have fewer years of education. Another relevant variable for
this study, father’s years of schooling, is largely significant and positively correlated
with child HAZ. As expected, household economic conditions have a positive impact,
too.

In model (b), we add proximate literacy measures to account for possible
externalities provided by literate members of the households different from the
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children’s parents. The variable has a statistically significant effect on child HAZ at 5%
level, and does not capture a considerable proportion of the effect of parents’ schooling.
Furthermore, while their education can contribute to child nutrition by augmenting
household economic resources, the fact that this variable is significant also after
controlling for household wealth seems to indicate that the covariate operates also
through other channels.

These results are in line with those of Lindelow (2008).” Therefore, as argued by
Gibson (2001), this variable plays a relevant role in child nutrition production and
should not be omitted in these models. What is not clear is whether we can define it as
externality. Applying the economic concept of externality in this field would mean that
people different from the mother (or, eventually, the father) provide, free of charge,
literacy services that affect child’s nutrition, though they do not have a role in child
care. The assumptions that child care is, by nature, left to mothers and that other
household members’ “education decisions do not take into account broader household
effects on health care choices” (Lindelow 2008: 581, note 1) are controversial, and the
same DHS data highlight that in about 46% of the Mozambican households, people
other than parents are the primary care-givers.

For the above reasons, in model (¢) we control for whether it is the mother or
someone else in the family taking care of the child. Unfortunately, this variable is
available for a lower number of observations (5,416 vs. 6,876), thus the model could
suffer from several biases. We notice a non-significant effect of this covariate, while the
influence of a mother’s education and other household members’ literacy remains
stable. This seems to suggest that the education of all family members is relevant
regardless of who is the person responsible for the child.

In order to check whether parents’ schooling operates in a similar way in
households with and without illiterate members, two interaction terms were introduced.
The results in model (d) show that the interaction with mother’s schooling has a
negative, but not significant, influence on child nutrition. The effect of mother’s
schooling is unchanged. This seems to suggest that the literacy of another household
member plays an additional — though limited in quantitative terms — effect on child
HAZ. Similarly, father’s schooling, affects child long-run nutrition independently from
the literacy of the other household members (model (¢)).

% A straight comparison of the effect size of the education of other household members is not possible since
Lindelow uses the highest grade completed as variable for proxy literacy and a binary variable for child
nutrition.
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Table 2: Determinants of child height-for-age Z-score (HAZ) (0-5 years old)

(a) (b) (c) (d) (e)
Constant -10.504"  -10.505"  -10.707°  -10.490"  -10.505"
(0.441) (0.442) (0.499) (0.441) (0.442)
Child’s age, 25-60 months ° -0.446" -0.446" -0.440" -0.446" -0.446"
(0.034) (0.034) (0.038) (0.034) (0.034)
Child’s sex ° 0.105" 0.105" 0.083’ 0.105" 0.105"
(0.032) (0.032) (0.036) (0.032) (0.032)
Child’s birth order number -0.003 -0.003 -0.006 -0.003 -0.003
(0.012) (0.012) (0.012) (0.012) (0.012)
Mother’s age (in years) 0.005 0.005 0.006 0.005 0.005
(0.004) (0.004) (0.004) (0.004) (0.004)
Mother’s height 0.051" 0.051" 0.052" 0.051" 0.051"
(0.003) (0.003) (0.003) (0.003) (0.003)
Mother's body mass index 0.040" 0.040" 0.038" 0.040" 0.040"
(0.005) (0.005) (0.006) (0.005) (0.005)
Mother's years of schooling 0.025" 0.023" 0.027" 0.030" 0.023"
(0.008) (0.008) (0.009) (0.010) (0.008)
Father's years of schooling 0.021" 0.016" 0.012 0.015 0.018"
(0.006) (0.007) (0.008) (0.007) (0.008)
Household size -0.010' -0.010° -0.013" -0.010' -0.010°
(0.005) (0.005) (0.005) (0.005) (0.005)
Prop. of HH members 0-5 y.o. 0.130 0.148 0.220 0.150 0.149
(0.148) (0.148) (0.168) (0.148) (0.148)
Household wealth (z-score) 0.194" 0.184" 0.154" 0.191" 0.185"
(0.024) (0.025) (0.031) (0.025) (0.025)
At least one other HH member is - 0.097" 0.118’ 0.160" 0.129
literate (0.049) (0.057) (0.067) (0.094)
Mother is the main care-taker - - -0.053
(0.037)
Mother’s schooling * HH member - - - -0.019
literate (0.014)
Father’s schooling * HH member - - - - -0.005
literate (0.013)
N 6876 6876 5416 6876 6876
adj. R 0.132 0.132 0.118 0.132 0.132
Notes: White robust standard errors in parentheses.
*p<0.05,*p<0.01
@ Reference: child age 0-24 months.
® Reference: male.
Source: Our elaborations on Demographic and Health Survey, Mozambique 2003.
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Most of the other variables have a significant effect on child height. In particular,
the height for age Z-score is significantly lower if children are in the 25-50 month age-
group. The dummy for gender of the child shows that girls have better nutritional levels
than boys, which is consistent with the results of other studies in Sub-Saharan Africa
(Svedberg 1990, 2002)."° Among the mother-level factors, as expected, mother’s
nutritional status plays a central role: both height-for-age and the body mass index are
highly significant (p-value<0.001). In line with the majority of the other studies, the
socio-economic status of the household has a positive effect on children’s long-run
nutrition.

5.2 Determinants of child weight-for-age

The overall variance explained by the determinants of child weight-for-age Z-score is
lower than in the case of height, as indicated by the adjusted R-squared value (Table 3).
Mother’s schooling has a significant effect and its influence is independent from that of
father’s schooling, which is a very important predictor of child WAZ as well (column
(a)).

With the inclusion of proximate literacy, only the effect of father’s schooling
slightly decreases (model (b)). Unlike the estimates of the determinants of child HAZ,
the literacy services of other members of the household do not seem to improve child
WAZ. As for other socio-economic factors, overall household education counts more
for long-run undernutrition: specific health situations in the period preceding the survey
are likely to be more important explanatory factors of child weight. As for child HAZ,
the dummy variable indicating if the mother is the person taking care of the child is
insignificant, and its inclusion does not substantially modify the coefficients of the
education-related variables (model (c))."

' For a different position on gender differences in anthropometric and mortality indicators in sub-Saharan
Africa, see Klasen (1996).

"' We remind the reader that these estimates are carried out on a limited number of observations, thus we
cannot draw firm conclusions.
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Table 3: Determinants of child weight-for-age Z-score (WAZ) (0-5 years old)

(a) (b) (c) (d) (e)
Constant -8.043" -8.043" -8.433" -8.015" -8.043"
(0.388) (0.388) (0.441) (0.387) (0.388)
Child’s age, 25-60 months ° -0.218" -0.218" -0.191" -0.218" -0.218"
(0.030) (0.030) (0.034) (0.030) (0.030)
Child’s sex ° 0.046 0.046 0.022 0.047 0.045
(0.028) (0.028) (0.031) (0.028) (0.028)
Child’s birth order number -0.010 -0.010 -0.013 -0.011 -0.010
(0.010) (0.010) (0.011) (0.010) (0.010)
Mother’s age (in years) 0.004 0.004 0.008" 0.005 0.005
(0.003) (0.003) (0.004) (0.003) (0.003)
Mother’s height 0.033" 0.033" 0.035" 0.033" 0.033"
(0.002) (0.002) (0.003) (0.002) (0.002)
Mother's body mass index 0.074" 0.074" 0.079" 0.073" 0.074"
(0.005) (0.005) (0.005) (0.005) (0.005)
Mother's years of schooling 0.015 0.015 0.020° 0.030" 0.015
(0.007) (0.007) (0.009) (0.009) (0.007)
Father's years of schooling 0.016" 0.016" 0.012 0.014 0.022"
(0.006) (0.006) (0.007) (0.006) (0.007)
Household size -0.003 -0.003 -0.006 -0.004 -0.004
(0.004) (0.004) (0.004) (0.004) (0.004)
Prop. of HH members 0-5 y.o. 0.161 0.163 0.184 0.168 0.170
(0.129) (0.130) (0.146) (0.130) (0.130)
Household wealth (z-score) 0.152" 0.151" 0.097" 0.166" 0.158"
(0.023) (0.023) (0.029) (0.023) (0.023)
At least another HH member is 0.012 0.009 0.137 0.142
literate - (0.044) (0.051) (0.059) (0.088)
Mother is the main care-taker - - 0.003 - -
(0.032)
Mother’s schooling * HH member -0.039"
literate - - - (0.013) -
Father’s schooling * HH member -0.022
literate - - - - (0.012)
N 6876 6876 5416 6876 6876
adj.F\’2 0.116 0.116 0.102 0.117 0.117
Notes: White robust standard errors in parentheses.
*p<0.05,* p<0.01
? Reference: child age 0-24 months.
® Reference: male.
Source: our elaborations on Demographic and Health Survey, Mozambique 2003.
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The interaction between mother’s schooling and proximate literacy is negatively
associated with child WAZ, leading to the conclusion that the contribution of mother’s
schooling to child nutrition is lower when another, non-father, household member is
literate (column (d)). Therefore, unlike for child HAZ, mother’s education and
proximate literacy seem to be substituting factors for the reduction of children’s
underweight. In contrast, the interaction between father’s schooling and proximate
literacy is non-significant (model (e)).

The coefficients of the other child-, mother- and household-level covariates have
the expected sign, though in most of the cases they have a lower statistical significance
than in the estimates of child HAZ.

5.3 Comparing results

Many results are common to the two groups of models presented. In particular,
mother’s and father’s schooling as well as household wealth are key determinants of
both child height and weight. The last crucial variable for the study is given by the
dummy variable measuring the presence of at least another literate person in the
household: their literacy services seem to positively affect child HAZ and not child
WAZ.

We also attempted to test whether the different impacts of the covariates on child
HAZ and WAZ are statistically significant. For this reason, we adopted the approach
followed by Morales, Aguilar, and Calzadilla (2004) which consists of estimating the
equations for child HAZ and WAZ simultaneously through a seemingly unrelated
regression model and then running a Wald test of equality of coefficients in the models.
This implies relaxing the (implicit) assumption previously made that the disturbance
errors of the models (b) of Table 2 and 3 are uncorrelated.'” The results (Table 4)
highlight that the effect of household wealth and parents’ education is not statistically
different in the two equations. Instead, proximate literacy has a statistically significant
higher influence on child chronic nutrition.

The other relevant coefficients that differ significantly are those for mother’s
height and mother’s body mass index. All these covariates have a statistically
significant larger effect on child height than on child weight. These results are in line
with previous empirical findings according to which some focal biological and socio-
economic variables improve child nutrition more in the long run.

"2 In other words, now we do not assume any more that the explanatory variables separately influence child
HAZ and WAZ.
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Table 4: Tests of equality of coefficients in equations for child HAZ and WAZ
(0-5 years old) — selected variables

HO: Is the coefficient equal in the two equations?
Equal coefficient?

. =2 3
Variable Chi“(1) Prob.>Chi“(1) (0.05 sig. level)
Mother’s height 76.33 0.000 NO
Mother’s body mass index 64.75 0.000 NO
Mother’s years of schooling 1.630 0.202 YES
Father’s years of schooling 0.020 0.895 YES
Household wealth (z-score) 2.770 0.096 YES
At least another HH member is literate 5.360 0.021 NO

Source: Our elaborations on Demographic and Health Survey, Mozambique 2003.

6. Conclusions

The first objective of the paper was to analyze the effect of several socio-economic
variables on child nutrition in Mozambique paying major attention to the role of
household’s education. Coherently with the whole literature in this area, the estimates
show that household wealth plays a central role in enhancing the nutritional status of the
child: ceteris paribus, having more economic resources permits purchasing a larger
amount and higher-quality food, access to health services when they are not free, and
owning a house with a safe water system.

Moreover, we provide additional empirical evidence that attending some years of
primary school is fundamental for mothers aiming at improving their children’s long-
run and short-run anthropometric status. On average, one year of a mother’s formal
education increases their children’s HAZ by nearly 0.025. The coefficient size is in line
with most other studies conducted in developing countries on this topic [e.g.
Christiaensen and Alderman (2001) in Ethiopia; Webb and Block (2004) in Indonesia;
Morales, Aguilar, and Calzadilla (2004) in Bolivia; Medrano, Rodriguez, and Villa
(2008) in South Africa]. One additional year of schooling raises child WAZ by about
0.015. This effect is slightly below that found by Aslam and Kingdon (2010) in
Pakistan. For both outcomes, father’s schooling has a highly significant effect as well.

We also included an additional variable indicating whether at least one other adult
in the family is literate to verify whether their literacy services contribute to child
nutrition. In line with other works (Moestue and Huttly 2008; Lindelow 2008) our
analysis shows that this covariate contributes to explaining child height-for-age, though
its effect-size is limited. Households with at least one additional literate member have a
nearly 0.1 Z-score increase compared to households without. However, we have some
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concerns defining these “educational externalities” since this would imply assuming
that mothers or parents are the only care-givers, which is often not the case in
Mozambique.

This work joins a very limited set of studies that have considered household’s
education beyond parents’ education. These results, as well as those obtained in
previous works, show that the choice of leaving out the education/literacy of other
household members can be problematical because these covariates may provide a
contribution in explaining children’s anthropometric status. Nowadays, this choice is
less understandable since many large datasets, like those released by DHS, are available
and offer this type of information for most developing countries.

The second objective of the paper was to analyze and compare the relevance of
different covariates for the height and the weight of preschool children; two different,
though related, phenomena. Based on our estimates on Mozambique, we conclude that
there is no statistically significant difference in the (positive) effect of parents’
education and household wealth on the two outcomes. The presence of another literate
adult in the household, instead, is far more important to improve child HAZ.

We believe that these results can contribute to our understanding of the
determinants of different nutritional indicators of preschool children and may be of
great use for policy design. This paper reinforces the awareness that policies aiming at
increasing the income of the most vulnerable households — by, for example, enlarging
their employment opportunities — are going to have an important impact on children’s
nutrition. In the long-run, educational policies also seem to be crucial. Through
different channels ranging from nutrition knowledge, access to information,
empowerment, and wealth creation, a household’s cumulative education can enhance
children’s nutritional levels. Should further studies in other low-income countries
obtain similar and possibly more robust results, the presence of a wider positive effect
of education would justify further investment by governments and donors in this sector
and a possibly different targeting of beneficiaries.

Finally, we hope that, in the next years, there will be a number of studies in
developing countries other than Mozambique to verify whether there is substantial
evidence of the positive effect of proximate literacy to children’s nutritional status. In
particular, it would be important to understand what the causal mechanisms are and
whether we can refer to it as “externality” (i.e., mothers have sole responsibility for the
child’s care but make use of the literacy services of other members; or, conversely that
the other household members are also responsible for child care and the quality of that
care is related to their educational level). Further research could make use of the
increasing — though still limited — availability of panel data.
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