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ABSTRACT 
 

Between 2006 and 2009, biofortified Orange Fleshed Sweet Potato (OFSP), rich in Vitamin A, 

was used in the Reaching End Users (REU) nutrition intervention in Zambezia Province, 

Mozambique, where there are high levels of Vitamin A deficiency. The intervention had two 

treatment groups, and the impact evaluation included a control group. An unplanned 

consequence of the design resulted in oversampling of nutrition promoters, women receiving 

treatment who met with nutrition extensionists and were tasked with passing nutritional 

information along to other members of the treatment groups.  Using data from the impact 

evaluation associated with this program, this paper analyzes the impact of a mother being chosen 

as a nutritional promoter on her nutritional knowledge and how promoter status and nutritional 

knowledge affect a child’s nutritional outcomes, with an emphasis on child anthropometrics. The 

analysis concludes that promoter and treatment status play a strong role in determining mother’s 

gains in nutritional knowledge and that gains in nutritional knowledge are strong predictors of a 

child’s short-term anthropometric outcomes, but not his or her long-term anthropometric 

outcomes. 
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INTRODUCTION  
 
In considerations of food security and malnutrition, our primary concern often lies with caloric 

consumption; however, micronutrient malnutrition is an equally pressing problem.  Insufficient 

consumption of micronutrients like Vitamin A afflicts a wide swath of the developing world, 

particularly in Africa and Asia (UNICEF 2009). Most prevalent in infants, young children, and 

women who are pregnant or nursing, Vitamin A deficiency causes night blindness in adults and 

contributes to stunting, blindness, and higher rates of morbidity and mortality in children (Hotz 

et al. 2011; Low et al. 2007). The World Health Organization estimates higher levels of Vitamin 

A could prevent 1 million child deaths annually (Sommer 1995). 

 

Vitamin A deficiency most commonly results from a diet lacking variety.  Vitamin A is found in 

high levels in foods like liver, eggs, milk, ripe mango, dark leafy greens, and orange sweet 

potatoes (Low 2001).  In places where caloric needs are met almost exclusively with staple 

grains or starches, it can be very challenging to consume sufficient levels of Vitamin A to 

maintain good health and growth in children.    

 

Vitamin A deficiency can be managed with biannual supplementation; however, many of those 

battling Vitamin A deficiency live in rural and not readily accessible areas, making regular 

supplementation challenging. Mozambique has high levels of Vitamin A deficiency and, while 

coverage has improved in recent years, it remains spotty (Hotz et al. 2011; UNICEF “MICS” 

2009). 
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The cultivation and consumption of bio-fortified orange-fleshed sweet potato (OFSP), a cultivar 

bred by the International Potato Center (CIP) to be richer in Vitamin A than a regular sweet 

potato, may be a more sustainable solution.a Rather than requiring a clinic visit to receive a 

Vitamin A supplement every six months, the crop can be grown at home. The crop is available at 

a time when other dietary sources of Vitamin A are consumed in limited amounts (Hotz et al. 

2011). Dietary interventions to alleviate Vitamin A deficiency have the added benefit of 

addressing underlying causes of malnutrition and increasing intake of other nutrients (Low 

2001).  

 

Sweet potatoes are already a favored crop in Mozambique, but the local variety has white flesh 

and low levels of Vitamin A. Although it has much higher levels of Vitamin A, the OFSP tastes 

the similar to the white-fleshed variety, meaning its adoption will only require a marginal change 

in subjects’ dietary habits. OFSP is also “a good source of energy, easy to cultivate, vegetatively 

propagated, and fairly drought resistant once established” (Low 2001).  OFSP presents an 

opportunity for a minor change in crop choice to have dramatic effects on Vitamin A 

consumption.  

 

In partnership with the International Food Policy Research Institute (IFPRI), World Vision, and 

Helen Keller International, HarvestPlus piloted the Reaching End Users (REU) program with the 

goal of decreasing the prevalence of Vitamin A deficiency with biofortified OFSP. The REU was 

                                                 
a The Gates Foundation and HarvestPlus have been funding the development of biofortified 
OFSP. 
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a 3-year OFSP nutrition intervention initiated in 2006 in Zambezia Province, Mozambique, 

which has the country’s highest rates of stunting and lowest rates of Vitamin A supplementation 

(Hotz et al. 2011). Along with information and tools to introduce OFSP cultivation, the program 

included a nutrition component to educate mothers about the benefits and sources of Vitamin A.  

Using the results of the HarvestPlus REU 2006 baseline survey and 2009 endline survey, this 

paper will analyze whether changes in a mother’s nutritional knowledge affect her child’s health 

outcomes.  

 

PROJECT BACKGROUND :  
 
Country Background: In the past years, Mozambique has enjoyed sustained and robust rates of 

economic growth. The World Bank calls it “one of Africa’s best performing economies” and 

extols its progress in elementary education and child mortality. And yet this praise belies a grim 

truth: annual GNI/capita is merely $440, in 2009 55% of the population lived below the poverty 

line, life expectancy at birth is 48 years, only 54% of those over the age of 15 are literate, and 

44% of Mozambican children are stunted as a result of chronic malnutrition (World Bank 

Development Data 2011; UNICEF 2009).  

 

The United States Agency for International Development (USAID) reports that chronic 

malnutrition in children is most widespread in Zambezia province, where the REU program and 

study were conducted (USAID 2007). Chronic malnutrition, or stunting, has long term damaging 

effects on both physical growth and brain development (USAID 2007). In a 2009 report on child 

and maternal nutrition, the United Nations Children’s Fund (UNICEF) makes clear that, 
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“compared to children who are not stunted, stunted children often enroll later, complete fewer 

grades, and perform less well in school. In turn, this underperformance leads to reduced 

productivity and income-earning capacity in adult life” (UNICEF 2009). Lowering the 

prevalence of stunting in Mozambique would be a boon, not just to children, but to society and 

the economy at large. 

 

Malnutrition as a Global Rallying Point: Ending malnutrition in women and children is a top 

priority among international organizations. The United Nations Millennium Development goals 

call explicitly for the eradication of extreme poverty and hunger in the first goal.  Reducing 

Vitamin A deficiency also falls under the fourth and fifth goals, to reduce child mortality and 

improve maternal health.  UNICEF calls undernutrition “a violation of child rights” (UNICEF 

2009). And at the Copenhagen Consensus in 2008, three of the top five ranked proposals, 

including one on biofortification, addressed micronutrient malnutrition  (Copenhagen Consensus 

2008).  

 

Micronutrient malnutrition goes hand in hand with chronic malnutrition.  Because of its role in 

cumulative nutrition, insufficient levels of Vitamin A can be detrimental to anthropometry and 

morbidity in children (de Brauw et al. 2010). Children with Vitamin A deficiency have a higher 

frequency of vision impairment and higher mortality rates, usually resulting from measles, 

malaria, and severe diarrhea (Aguayo 2004). The World Health Organization reports that 

diarrhea alone causes 11% of deaths in children under 5 in Mozambique (WHO 2011).  
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Estimates suggest that the risk of death for children 6-59 months is 1.75 times higher for those 

with Vitamin A deficiency (Aguayo 2004).  

 

Project Sustainability: At present, the most common intervention to treat Vitamin A deficiency is 

twice yearly Vitamin A supplementation. This process is relatively cost effective and is 

successful and increasing Vitamin A levels in the body. However, because supplementation 

requires visits from health workers, they can be difficult to manage in rural or hard to access 

areas. The Mozambique Ministry of Health began administering Vitamin A supplements in 

1999, but follow-up in 2003 showed that only 44% of children were being reached (Aguayo 

2004). By 2008 that figure reached 72% (UNICEF “MICS” 2009). Supplementation is also 

powerless to address the root cause of Vitamin A deficiency: a poor and unvaried diet. The REU 

use of OFSP takes a more modern, holistic, and sustainable approach, addressing cultivation 

practices and healthy nutrition practices.  

 

L ITERATURE REVIEW  
 
The crux of the question addressed in this paper is the role a mother’s nutritional knowledge 

plays in children’s anthropometry, and how different intervention structures affect that 

knowledge.  Thankfully, others have addressed these questions in the past, and their 

contributions will inform this analysis.  

 

In his report “Nutrition Knowledge Versus Schooling in the Demand for Child Micronutrient 

Status” Block (2002) analyzes the effects of maternal knowledge and maternal schooling on 
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demand for child health and child micronutrient status in Indonesia. He finds that maternal 

schooling has positive effects on demand for child micronutrient status, but that the effect is 

through schooling’s contribution to maternal nutrition knowledge.  He concludes that maternal 

nutrition knowledge, regardless of its source, is a greater determinant of demand for child 

micronutrient status than maternal schooling.  

 

Taking the discussion of maternal schooling versus maternal nutrition knowledge one step 

further, Webb and Block (2003) analyzed a large household survey conducted by Helen Keller 

International in Indonesia for the short-term and long-term effects on child nutrition. “Nutrition 

Knowledge and parental Schooling as Inputs to child Nutrition in the Long and Short Run” uses 

Height for age Z-scores (HAZ) as a measure of long-term child nutrition and Weight for Height 

Z-scores (WHZ) as a measure for short-term child nutrition.  Nutrition knowledge is proxied by 

measures of a mother’s understanding of the role of Vitamin A in child nutrition.  The authors 

conclude that maternal nutrition knowledge has a stronger effect on short term WHZs than it 

does on long term HAZs. The opposite is true of maternal schooling: it has a stronger effect on 

HAZs than on WHZs.  Webb and Block also find that income/household expenditures have a 

greater effect on long-term child nutrition than on nutrition status in the short term.  This study 

has important policy implications: namely, that knowledge interventions can lead to important 

improvements in current child health, even in countries with troubled or inadequate education 

for women. It also implies that nutrition knowledge can be deployed to help mothers “at least 

partially shield their infants though periods of food crisis.” Given the volatile nature of world 

food markets, this is an important finding (Webb, Block 2003). 
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Jan Low’s 2005 paper “Towards Sustainable Nutrition Improvement (TSNI) in Rural 

Mozambique: Addressing Macro- and Micro-nutrient Malnutrition Through new Cultivars and 

New Behaviors: Key Findings” has also made key contributions to this analysis.  The TSNI 

project is similar to HarvestPlus’ REU in that it used orange fleshed sweet potatoes to combat 

Vitamin A deficiency in Zambezia province.  Unlike REU, however, farmer groups were 

smaller, interactions between project staff and farmers were more intense, and farmer groups 

were not chosen randomly (Low 2005). Investigators found improvements in subjects’ ability to 

recognize both the health benefits of Vitamin A and which foods are rich in Vitamin A.  In the 

regression to determine causation, they found that only baseline knowledge and the number of 

informational meetings attended were statistically significant.  

 

Evidence on Maternal Knowledge 

The question of the role of maternal knowledge, distinct from maternal education, has been 

percolating in economic literature for some time now. Behrman, Deolalikar, and Wolfe (1988) 

analyze the affect of maternal schooling on child health in their paper “Nutrients: Impacts and 

Determinants” (Behrman et al. 1988).  After noting the strong effect of maternal education on 

child health, they raise the concern that the effect of maternal education may be overstated 

because of omitted variable bias in areas including maternal knowledge. They do not, however, 

delve further into the issue.  
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A number of other studies have contributed to the conclusion that maternal knowledge is the key 

to maternal schooling’s effect on child health. In Thomas, Straus, and Henriques (1991) the 

authors find that almost all of the impact of maternal education on child health can be explained 

by her access to information through television, newspapers, and radio using the 1986 Brazilian 

Demographic and Health Survey. 

 

Glewwe (1999) analyzed the 1990-91 Moroccan ENNVM to find how maternal education 

contributes to child health.  He uses a conceptual framework in which maternal knowledge is 

endogenous, showing parental schooling as a contributor to parental health knowledge, which 

then increases child health.  His paper, “Why Does Mother’s Schooling Raise Child Health in 

Developing Countries?” concludes that “health knowledge is the key aspect of mothers education 

that leads to improved child health” (Glewwe 1999).  

 

This analysis will build on the work of de Brauw et al. (2010) in “Reaching and Engaging End 

Users (REU) with Orange Fleshed Sweet Potato (OFSP) in East and Southern Africa: A Report 

on Impact.” The authors find that the strongest effects on anthropometry and morbidity were 

demonstrated in children of mothers who had served as nutrition promoters in the intervention.  

While de Brauw et al. identify the strong effect of promoter status on nutritional outcomes, 

adoption, and Vitamin A consumption in children, there is room to look deeper into the issue.  

This paper will look further into the reasons for this difference, including the mechanism by 

which promoter status affects children’s nutritional outcomes.  The analysis will give particular 
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emphasis to mother’s baseline knowledge and change in nutrition knowledge, and will also 

analyze if the difference holds for long- and short-term measures of child health.  

 

CONCEPTUAL FRAMEWORK AND HYPOTHESIS 
 
This analysis tests how a mother being chosen as a nutrition promoter influences a child’s 

nutritional outcomes, specifically his or her anthropometric measurements of height for age z-

scores and weight for height z-scores.  Nutrition promoters had direct and frequent contact with 

the agricultural extensionists and were tasked with passing along important nutrition information 

to the women in the treatment groups.  The data from HarvestPlus’ Reaching End Users (REU) 

with Orange Fleshed Sweet Potato (OFSP) project evaluation in Mozambique shows a 

statistically significant difference in the endline nutrition knowledge of mothers who were in a 

treatment group and chosen as nutrition promoters and mothers who were in a treatment group 

but were not chosen as nutritional promoters (de Brauw et al. 2010).  

 

The nutrition promoters in the sample have on average one additional year of schooling, are 

more likely to be literate, and more likely to speak Portuguese (de Brauw et al. 2010). However, 

they have the same average age and number of children.  There may be minimal selection bias in 

that any promoter had to agree to be a promoter.  While it is possible that the nutrition promoters 

differ in some meaningful, unobservable way from the rest of the sample, the observable data on 

promoters does not indicate such a difference. 
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While the REU Impact Report does investigate changes in children’s anthropometry in Models 

1, Model 2, and the control group, it does not isolate for the effects among children of nutritional 

promoters. Research suggests that maternal knowledge, distinct from maternal schooling, is a 

significant determinant of children’s nutritional outcomes, particularly in the short-run (Block 

2002, Webb and Block 2003).  

 

I hypothesize that promoter status, treatment status, changes in maternal nutritional knowledge, 

and baseline nutrition contribute to child nutrition outcomes, particularly anthropometry (Figure 

1). Exogenous demographic characteristics and human capital characteristics are also likely 

contributors to child nutrition outcomes.  I will use anthropometrics as my indicator of children’s 

nutritional outcomes. The two standard measures of children’s anthropometry are weight for 

height z-scores (WHZ scores) and height for age z-scores (HAZ scores).  WHZ scores are 

commonly used as a proxy measure for short-term nutrition, whereas HAZ scores are better 

measures of long-term nutrition.  Because maternal knowledge has been shown to increase short-

term nutrition outcomes, I expect that mother’s with additional increased knowledge will have 

children who demonstrate higher endline WHZ scores, but not necessarily higher endline HAZ 

scores. This increased knowledge will likely come through promoter status.  I hypothesize the 

following model:  

N2009 = β0 + β1 Pi + β2Ti + β3∆K i + β4N2006i + β5Zi + ui 

 

Where N is a nutrition outcome, P is promoter status, T is treatment without promoter status, K 

is maternal nutrition knowledge, and Z is demographic characteristics. Here we are interested in 



 

 

knowing the strength and magnitude of the coefficients on promoter, treatment, and the various 

nutrition knowledge variables.  

  

DATA AND METHODS: 
 
The data used in this analysis come from an evaluation of HarvestPlus

(REU) Orange Fleshed Sweet Potato (OFSP) initiative, a program which aims to increase 

Vitamin A intake through increased consumption of OFSP, which are bred to have higher levels 

of Vitamin A, in Mozambique.  The data, the REU Socioeco

Surveys, were collected at the baseline in 2006 and at the endline in 2009 by the International 

Food Policy Research Institute (IFPRI) and partners from households in four districts of 

Zambezia province: Milange, Gurue, Nocoadala

information on nutritional knowledge, dietary intake, agricultural practices, and health for 

mothers and young children.  

 

Figure 1:Pathways of Impact 
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There were five requirements for the 36 communities used in the sample: the community needed 

to have enough children between the ages of 6 and 35 months at the time of the baseline, they 

needed to have access to lowlands so that the OFSP vines could be kept growing between 

seasons, they could not also be involved with crop-interventions run by World Vision, because 

some also included OFSP elements, villages could not be next to one another, and none of the 

villages could be involved with the Eat Orange initiative, a bridge project between TSNI and 

REU.  36 villages were randomly selected from those that fit the requirements; 12 were assigned 

to Model 1, 12 were assigned to Model 2, and 12 were assigned to the control group. 

Researchers administered a socioeconomic survey and a nutrition survey to families beginning in 

2006.  The follow-up survey was conducted in 2009 after the conclusion of the intervention. 

Concerted effort was made to find everyone from the baseline survey, but there was some 

attrition, which I will describe in further detail below (de Brauw et al. 2010). 

 

One particularly interesting and unplanned element of this data set is the oversampling of 

nutrition promoters associated with the project. They are overrepresented, and the REU project 

impact report demonstrates that impacts on nutritional knowledge and crop adoption were higher 

among promoters and their households than among other women and households (de Brauw et 

al. 2010).  Nutrition promoters and their children are a key element in this analysis; because 

nutrition promoters had more intense exposure to the program, we might expect their children to 

demonstrate larger increases in nutritional status. Although we must be concerned about whether 

promoters were randomly selected, the presence of a relatively large number of promoters gives 

us the opportunity to study whether child health outcomes for children of nutrition promoters 
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have a pattern of change different from the children of mothers who were not nutrition 

promoters.  

 

The endline survey reached 628 of the 703 households included in the baseline survey (de Brauw 

et al. 2010). This is a 10.7% attrition rate over three years, “which is reasonably low relative to 

other panel surveys” (de Brauw et al. 2010). The sample used for this analysis contains the 541 

pairs of mothers and children for whom nutrition knowledge and anthropometric data was 

collected at both the baseline and endline surveys (Table 1.)  

Table 1: Sample Composition   
Mothers Children 

Control Household 184 184 

Treatment Household 265 265 

Promoter Household 92 92 

Number of Observations 541 541 
 

While this intervention and project evaluation included two treatment groups, M1 and M2, De 

Brauw et al. (2010) demonstrated that there is no statistically significant difference between the 

impacts in treatment groups M1 and M2.  For that reason, this analysis will not differentiate 

between the two treatment groups M1 and M2.  Promoter Households will be defined as those 

households in treatment M1 or M2 where the mother was also chosen as a nutrition promoter.  

Treatment Households will be defined as those households in treatment M1 or M2 where the 

mother was not chosen as a nutrition promoter.  Control Households are those households in the 

control group.  In this sample there are 184 control households , 265 treatment households, and 

92 promoter households. 
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PLAN OF ANALYSIS  
 
The key of this analysis is to determine whether the children of promoters experienced notably 

better improvements in anthropometric health outcomes than the children of women who were in 

treatment but were not nutritional promoters.  For this reason, I focus on nutrition promoters and 

their children, as well as those children and women who were in treatment but were not nutrition 

promoters. In essence, I analyze promoters as if they received a third, more intensive nutrition 

intervention.   

 

I use Ordinary Least Squares (OLS) in my analysis, as has been done in previous analysis of this 

data set (de Brauw et al. 2010).  To begin, I identify the roles promoter status and treatment 

without promoter status play in changes in mothers’ nutrition knowledge, relative to the control 

group.  I regress change in maternal nutrition knowledge against promoter status, treatment 

without promoter status, mother’s baseline nutrition knowledge, and demographic controls like 

mother’s age in 2006, and mother’s years of education.  I hypothesize the following model and 

apply it to four different indicators of mother’s nutrition knowledge: change in number of foods 

correctly identified as rich in Vitamin A and change in mention of “growth among children,” 

“protects from disease,” and “good for vision” as benefits of Vitamin A. The model, where K is 

maternal nutrition knowledge, P is promoter status, T is treatment without promoter status, and Z 

is demographic controls, is represented below: 

 

∆K = β0 + β1Pi + β2Ti + β3K2006i + β4Zi + ui 
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Second, I regress children’s endline anthropometrics, HAZ scores and WHZ scores, against 

change in mother’s nutrition knowledge, Promoter status, Treatment without promoter status, 

child’s baseline anthropometrics, and other demographic controls. The models, where K is 

maternal nutrition knowledge, P is promoter status, T is treatment without promoter status, N is 

nutritional outcomes, and Z is demographic controls, are represented above below:  

 

HAZ2009 = β0 + β1 ∆K i + β2Pi + β3Ti + β4N2006i + β5Zi + ui  

WHZ2009 = β0 + β1 ∆K i + β2Pi + β3Ti + β4N2006i +  β5Zi + ui 

 

Group Variables: 

Promoter: This indicator variable applied to those households that were in one of the treatment 

groups and also had a mother chosen as a nutrition promoter.  

Treatment: This indicator variable applied to those households that were in one of the treatment 

groups and did not have a mother chosen as a nutrition promoter.  

 

Child Health Outcome Variables: 

HAZ Score: Child’s HAZ score in 2009. Nutritionists use HAZ scores as a proxy for long-term 

health of children. Stunting, or chronic malnutrition, has a downward effect on HAZ 

scores.   

WHZ Score: Child’s WHZ score in 2009. Nutritionists use WHZ as a proxy for short-term health 

of children. Wasting, or acute malnutrition, has a downward effect on WHZ scores.  
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Maternal Nutrition Knowledge Variables:  

Change in Number of Foods Identified as Rich in Vitamin A: A positive number indicates that 

the mother could list more Vitamin A rich foods at the endline than at the baseline. A 

negative numbers indicate that the mother could list fewer Vitamin A rich foods at the 

baseline than at the endline.  

Change in mention of “Growth Among Children” in Response to the Question “Why is Vitamin 

A Important for Us?”: A 1 indicates improvement in the mother’s answer, meaning she 

mentioned “growth among children” at the endline but not the baseline; a 0 indicates no 

change; and a -1 indicates worsening in the answer, meaning she mentioned “growth 

among children” at the baseline, but not at the endline survey. 

Change in mention of “Protects from Disease” in Response to the Question “Why is Vitamin A 

Important for Us?”: A 1 indicates improvement in the mother’s answer, meaning she 

mentioned “protects from disease” at the endline but not the baseline; a 0 indicates no 

change; and a -1 indicates worsening in the answer, meaning she mentioned “protects 

from disease” at the baseline, but not at the endline survey. 

Change in mention of “Good for Vision” in Response to the Question “Why is Vitamin A 

Important for Us?”: A 1 indicates improvement in the mother’s answer, meaning she 

mentioned “good for vision” at the endline but not the baseline; a 0 indicates no change; 

and a -1 indicates worsening in the answer, meaning she mentioned “good for vision” at 

the baseline, but not at the endline survey. 
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Child And Mother Characteristic Variables: 

Baseline HAZ Score: Child’s HAZ score in 2006. 

Baseline WHZ Score: Child’s WHZ score in 2006.  

Gender: Child’s gender 

Child’s Age: Child’s age in months.  

Mother’s Age: Age of the mother in years. 

Education: Mother’s educational attainment in years of schooling.  

 
 
DESCRIPTIVE STATISTICS  
 
Table 2: Demographic Characteristics of Mothers and Children 
Panel A: Mothers in Control, Treatment and Promoter Groups 

Control Treatment Promoter 

Mean Age in years 28.752 28.515 28.974 

[7.014] [7.373] [5.911] 

Mean Years of Education 1.174 1.185 2.065 

[1.683] [1.703] [2.085] 

Number of Observations 184 265 92 

Panel B: Children in Control, Treatment, and Promoter Groups 

  Control Treatment Promoter 

Mean Age in Months, 2009 51.095 50.594 51.584 

[10.008] [10.026] [9.924] 

Proportion Female 0.456 0.491 0.467 

[.499] [.501] [.502] 

Number of Observations 184 265 92 
Standard Deviations Shown in Brackets 
 

Table 2 shows demographic characteristics of mothers and children. Mothers in the promoter, 

treatment, and control groups are roughly the same age, about 28 years.  However, with about 

two years of education on average, mothers who were nutrition promoters appear to have about 



 

 
 

18

one year more education than mothers in the treatment and control groups who had and average 

of just one year of education. While the difference is clear, at this very low level of education, a 

single year of education seems unlikely to create bias.  

 

Age differences between children by treatment group are minimal.  At the 2009 endline survey, 

the children in the sample were an average of 51 months old.  The gender balance was also 

consistent across treatment group with 47% of children of promoters, 46% of control children, 

49% of treatment children being female.   

 

The mother’s knowledge indicators shown in Table 3, Panel C indicate that women chosen as 

nutritional promoters learned more than their counterparts in the treatment and control groups. At 

the endline, promoter women remembered an average of 3 more Vitamin A rich foods than they 

did at the baseline. This is an improvement of 2 more foods than the treatment mothers and 2.5 

more foods than the control group.  Promoter mothers also remembered more messages about the 

benefits of vitamin A.  Promoters remembered an average of 1 message, whereas treatment 

mothers remembered only .5 and control mothers remembered .2 messages on average.  

 

Promoter mothers also showed greater improvement in their answers to questions regarding the 

benefits of Vitamin A.  The question “Why is vitamin A important for us?” was posed to the 

mothers and their answers were recorded based on their reference to three key benefits of 

Vitamin A: that it protects from disease, is good for vision, and promotes growth in children. 

Answers to this question were recorded at both the baseline and endline, and a change variable 
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was created to denote change in nutrition knowledge. For these change variables, a score of 1 

means the answer improved from the 2006 baseline to the 2009 endline, a 0 means it did not 

change, and a -1 means their answer worsened. 

 

In their reference to Vitamin A preventing disease, promoter mothers improved by and average 

of .38, more than twice the improvement shown by treatment mothers and ten times the 

improvement shown by mothers in the control group.  In mentioning that Vitamin A is good for 

vision, promoter mothers improved their answer by an average of .33, whereas control and 

treatment mothers had much smaller improvement in their answers. Promoter mothers increased 

their mention of Vitamin promoting growth in chldren by .34, control mothers by .11, and 

treatment mothers by .29 on average. 

 

The data indicates that that the mean change in a child’s HAZ is slightly higher for children of 

promoters than for children of women in treatment who were not promoters and of women in the 

control group, as shown in Table 3 Panel D. Interestingly, the data also shows no mean change in 

WHZ for children of mother’s in treatment who were not promoters. Children of mothers in the 

control and of mothers who were promoters both show decreases in WHZ, with promoter 

children showing an average decrease twice as large as that of children in the control group. The 

differences shown between control, treatment, and promoter households are, however, very 

small.  These minor differences suggest that we many not see statistically significant effects in 

our regressions.  
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Table 3: Differences Between Mothers and Children by Group 

Panel C: Differences between Mothers in Control, Treatment and Promoter Group 

Control Treatment Promoter 

Mean Change in the Number of Foods Correctly Identified  0.755 1.302 3.272 

[1.899] [1.979] [2.525] 

Mean Number of Messages Known about Vitamin A       0.179 0.475 1.043 

[.813] [.812] [.901] 
Mean Change in Mention of Vitamin A as Protecting Against 
Disease  0.038 0.128 0.38 

[.505] [.589] [.590] 

Mean Change in Mention of Vitamin A as Being Good for Vision  0.033 0.109 0.326 

[.312] [.368] [.557] 
Mean Change in Mention of Vitamin A as Promoting Growth In 
Children  0.109 0.238 0.337 

[.591] [.634] [.616] 

Number of Observations 184 265 92 

Panel D: Differences between Reference Children in Control, Treatment, and Promoter Households 

Control Treatment Promoter 

Mean Change in Height for Age Z-score 0.121 0.103 0.184 

[.855] [.890] [.779] 

Mean Change in Weight for Height Z-score -0.049 0 -0.111 

[1.027] [.979] [.852] 

Number of Observations 172 246 88 

Note: Standard Deviations shown in brackets. 
 

 

REGRESSION ANALYSIS  
 
Change in Maternal Nutrition Knowledge 
 
Table 4 shows estimates of the change from the 2006 baseline to the 2009 endline in the number 

of foods correctly identified by mothers as being rich in Vitamin A.  Both women who served as 

nutrition promoters and women in treatment who were not promoters are associated with positive 

change in number of foods remembered relative to mothers in the control group.  Across the five 

regressions controlling for mother’s age, mother’s education in years, and the number of foods 

correctly identified in 2006 as being rich in Vitamin A, women in the promoter group had on 
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average an improvement of 2.5 foods more than those in the control group, and those women in 

treatment who were not promoters showed an improvement of  .6 foods more than those in the 

control group.  The F-test indicates that the effect of being chosen as a promoter is statistically 

different at the 1 percent level from being in treatment as a non-promoter.  

 
Table 4: Change in Number of Foods Correctly Identified as Rich in Vitamin A 

  (1) (2) (3) (4) (5) 

VARIABLES ∆#Foods ∆#Foods ∆#Foods ∆#Foods ∆#Foods 

            

Promoter 2.516*** 2.584*** 2.650*** 2.543*** 2.408*** 

(0.360) (0.373) (0.373) (0.349) (0.337) 

Treatment 0.546** 0.647** 0.639** 0.607** 0.629** 

(0.261) (0.317) (0.309) (0.284) (0.283) 

Mother Age -0.025* -0.028* -0.009 

(0.015) (0.015) (0.011) 

Mother's Education in Years -0.090 0.097** 

(0.073) (0.047) 
Number of Vitamin A Rich Foods 
Mentioned in 2006 -.706*** -.780*** 

(0.062) (0.062) 

Observations 541 415 415 541 415 

R-squared 0.150 0.160 0.165 0.434 0.480 

F-test, Promoter = Treatment 33.91 30.96 32.96 57.23 46.76 

Prob > F 1.32e-06 2.90e-06 1.69e-06 7.24e-09 6.19e-08 

Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1  

 
 
Table 5 shows estimates of the effect of nutrition promoter status and treatment without promoter 

status on the change in mother’s mention of “growth among children” as one of the benefits of 

Vitamin A.  Controlling for mother’s age, her education level, and her answer to the question at 

the baseline, we find in Column 5 that the coefficient on Promoter status is positive and 

statistically significant at the 1 percent level.  Relative to the control, mothers who were chosen 



 

 
 

22

as promoters were 18.9 percentage points more likely to state Vitamin A promotes growth in 

children. Treatment is also associated with improved answers in columns 1-3, but the coefficient 

loses significance in the more fully identified models.  We also see that one of the strongest 

predictors of change in mention of “growth among children” as a benefit in 2009 is a mother’s 

answer to that same question in 2006.  The coefficient is highly statistically significant and 

negative, which is consistent with reversion to the mean. 

Table 5: Change in Mention of “Growth Among Children” as a Benefit of Vitamin A 

(1) (2) (3) (4) (5) 

VARIABLES Growth Growth Growth Growth Growth 

Promoter 0.228*** 0.219** 0.249*** 0.209*** 0.189*** 

(0.082) (0.083) (0.083) (0.062) (0.050) 

Treatment 0.129** 0.139* 0.135* 0.093 0.089 

(0.062) (0.071) (0.070) (0.062) (0.055) 

Mother Age -0.005 -0.006 -0.002 

(0.004) (0.004) (0.003) 

Mother's Education in Years -0.041** -0.001 

(0.016) (0.011) 

Mention of Benefit in 2006 -0.896*** -0.920*** 

(0.045) (0.048) 

Observations 541 415 415 541 415 

R-squared 0.017 0.020 0.035 0.535 0.560 

F-test, Promoter = Treatment 2.199 1.082 2.256 7.137 4.609 

Prob > F 0.147 0.305 0.142 0.011 0.039 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

The effect of promoter status and treatment without promoter status on mother’s change in 

mention of “protects against disease” as one of the benefits of Vitamin A is shown in Table 6. 

When controlling for mother’s age in 2006, education in years, and mention in 2006, we find in 

Column 5 that Promoter status and Treatment without promoter status are positive and 
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statistically significant.  Both coefficients are significant at the 1 percent level, though the effect 

of promoter status is more than twice that of treatment without promoter status when compared 

to the control group; relative to the control, mothers who were chosen as promoters were 37.7 

percentage points more likely to state Vitamin A protects from disease and mothers who were in 

treatment but were not chosen as promoters were 15.6 percentage points more likely to state 

Vitamin A protects from disease.  The coefficients on Promoter and Treatment are statistically 

different from one another at the 1 percent level.  Again, the coefficient on the answer to the 

question at the baseline is a negative and highly statistically significant predictor of the change in 

mention of “protects against disease” as a benefit of Vitamin A.  

 

Table 6: Change in Mention of “Protects from Disease” as a Benefit of Vitamin A 

  (1) (2) (3) (4) (5) 

VARIABLES Disease Disease Disease Disease Disease 

            

Promoter 0.342*** 0.395*** 0.373*** 0.380*** 0.377*** 

(0.080) (0.090) (0.091) (0.072) (0.081) 

Treatment 0.090** 0.103* 0.105* 0.138*** 0.156*** 

(0.043) (0.055) (0.053) (0.047) (0.057) 

Mother Age -0.000 0.001 0.002 

(0.003) (0.003) (0.003) 

Mother's Education in Years 0.031** 0.030** 

(0.013) (0.013) 

Mention of Benefit in 2006 -0.868*** -0.889*** 

(0.055) (0.060) 

Observations 541 415 415 541 415 

R-squared 0.041 0.053 0.061 0.388 0.431 

F-test, Promoter = Treatment 8.683 9.209 8.225 12.37 8.064 

Prob > F 0.006 0.005 0.007 0.001 0.007 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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It is clear that promoter status is a positive and statistically significant predictor of the change in 

mother’s mention of “good for vision” as a benefit of Vitamin A, as shown in Table 7.  In the 

fully identified model in Column 5, the coefficient on promoter is significant at the 1 percent 

level. Relative to the control, mothers who were chosen as nutrition promoters were 27 

percentage points more likely to name “good for vision” as one of the reasons Vitamin A is good 

for us.  However, unlike the estimations of change in mention of prevention of disease, treatment 

without promoter status is not a statistically significant indicator of mother’s answers about 

Vitamin A’s benefits to vision.  As with the other nutrition knowledge variables, the answer to 

the question in 2006 is negative and a significant indicator of the change in mention.  

 

Table 7: Change in Mention of “Good for Vision” as a Benefit of Vitamin A 

  (1) (2) (3) (4) (5) 

VARIABLES Vision Vision Vision Vision Vision 

            

Promoter 0.293*** 0.239*** 0.245*** 0.326*** 0.270*** 

(0.067) (0.081) (0.080) (0.058) (0.066) 

Treatment 0.077** 0.063 0.063 0.071** 0.053 

(0.034) (0.042) (0.042) (0.030) (0.036) 

Mother Age 0.002 0.001 0.001 

(0.002) (0.002) (0.002) 

Mother's Education in Years -0.008 -0.000 

(0.013) (0.011) 

vision06 -0.983*** -0.967*** 

(0.104) (0.100) 

Observations 541 415 415 541 415 

R-squared 0.061 0.042 0.044 0.263 0.285 

F-test 10.73 5.019 5.397 20.50 10.15 

Prob > F 0.002 0.032 0.026 6.62e-05 0.003 

Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1  

Child Health Outcomes 
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Of the key variables of interest, Promoter status, Treatment without promoter status, and the 

maternal nutrition knowledge variables, change in mention of the benefits “growth among 

children” and “protects from disease” play the strongest role in predicting a child’s endline WHZ 

scores (Table 8). All else equal and controlling for other nutrition knowledge variables, promoter 

status, treatment without promoter status, and child’s age and gender, we see in Column 4 that an 

improvement in a mother’s mention of the benefit of Vitamin A for growth among children is 

associated with a .242 increase in her child’s WHZ score.  With the same controls, the increase 

associated with the positive change in mother’s mention that Vitamin A protects against disease 

is associated with a .183 increase in her child’s endline WHZ score.  Both coefficients are highly 

statistically significant at the 1 percent level.  However, with the addition of controls for 

mother’s age, educational attainment, and child’s baseline HAZ score, a long-term health 

indicator, the coefficients on these two maternal nutrition knowledge variables decrease in both 

magnitude and statistical significance.  In column 8, I estimate a coefficient on change in 

mention of “growth in children” of .164 and a coefficient on change in mention of “protects 

against disease” of .148, both significant at the 5 percent level.    

 

Interestingly, neither promoter status nor treatment without promoter status are statistically 

significant in predicting a child’s endline WHZ score in any of these regressions.  Also of note is 

the large magnitude and statistical significance of the coefficients on child’s baseline WHZ 

score. Perhaps unsurprisingly, a child’s baseline WHZ score is a strong and positive predictor of 

his or her endline WHZ score.  This makes sense, given that this variable accounts for natural or 

genetic tendencies towards a high or low WHZ score.  
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Neither promoter status, treatment without promoter status, nor the nutrition knowledge variables 

change in mention of “growth in children” or “protects from disease” are statistically significant 

in predicting a child’s HAZ scores in 2009, as shown in Table 9.  We see statistically 

significance on the coefficient on Change in Mention of “Good for Vision” in columns 2-7; 

however, the significance disappears with the addition of HAZ 06 as an explanatory variable in 

Column 8.  It is likely that the effect of HAZ 06 in determining a child’s HAZ score in 2009 is 

coming through the Change in Mention of “Good for Vision” variable.  This finding falls in line 

with nutritional literature, which suggests that nutrition knowledge has a greater effect on short-

term health outcomes like WHZ scores than on long-term health outcomes like HAZ scores.  The 

strongest predictor of HAZ scores in 2009 is a child’s HAZ score in 2006. The R-squared figures 

in regression 7 and 9 suggest that nearly 35% of variation in HAZ scores in 2009 can be 

accounted for by variation in HAZ scores in 2006.  This further suggests that long term-health 

indicators are not easily changed. The three-year time window may also be too short to see 

changes in a long-term indicator of health.  Interestingly, mother’s age is positive and 

statistically significant at the 5 percent level in predicting HAZ.  A one-year increase in mother’s 

age is associated with a .013 increase in her child’s HAZ. This figure may be small, but even 

minor changes in anthropometric z-scores can be meaningful. Though this paper does not seek to 

analyze mother’s age, maternal maturity may be beneficial to children’s health.  

 

Having tested maternal nutrition knowledge gains on four dimensions, including change in the 

number of foods accurately identified as rich in Vitamin A and change in mention three key 
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benefits of Vitamin A, growth among children, protection from disease, and benefits for vision, a 

pattern emerges: nutrition promoter status plays a statistically significant role in predicting 

positive changes in mothers’ nutrition knowledge.  And while promoter status and promoter 

status without treatment do not appear to be strong predictors of changes in children’s 

anthropometrics, we find that mother’s knowledge of specific nutrition messages, particularly 

that Vitamin A promotes growth in children and protects against disease, do have positive and 

significant effects on children’s WHZ scores.  These findings compliment existing literature 

which holds that maternal nutrition knowledge can boost children’s short-term health outcomes 

like WHZ scores, but is less effective in addressing long-term health outcomes like HAZ scores.  

 

CONSIDERATIONS  
 
While this analysis does not find that a mother’s promoter status or treatment without promoter 

status were statistically significant predictors of a child’s WHZ score or HAZ score, it does 

conclude that the messages conferred through promoter and treatment status were statistically 

significant predictors. As noted previously, being chosen as a promoter was not entirely 

randomized; mothers had to agree to the responsibility. However, when I control for promoter 

status in regressions explaining the effect of increased knowledge on WHZ scores in 2009, I still 

find a positive, statistically significant relationship. A reasonable interpretation of the promoter 

variable in this context is that it controls for enthusiasm and motivation, which would otherwise 

be the most common unobservables.  
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POLICY IMPLICATIONS AND CONCLUSION  
 
In a time when food shocks have become commonplace, supports for children’s health during 

crises are paramount.   This analysis suggests that teaching mothers about the specific benefits of 

nutrition could improve or preserve children’s health over the course of a short-term food shock. 

It challenges the pessimistic notion that the only way to improve children’s health via mothers is 

through formal maternal education.  I do not suggest that governments end their quest for 

universal formal education for women, as it has many benefits for women and children alike.  

However, because poverty, underdeveloped education systems, and food insecurity often occur 

together, formal education is a tall order in those places most prone to food insecurity.  

Education is a long-term goal and food crisis is by nature a problem in the short term, but 

malnutrition can have dire, lifelong consequences on children’s development.  This analysis 

supports previous conclusions and shows the power of maternal nutrition learning to preserve or 

even improve children’s health in the short term while mitigating potentially long lasting societal 

effects.    

 

The finding that the children of mothers with promoter status did not experience significantly 

greater improvements in WHZ scores or HAZ scores relative to children of mothers without 

promoter status is actually rather exciting for the prospect of scale up.  Were a policy maker to 

only analyze programmatic increases in maternal knowledge, he or she would conclude that the 

more intensive treatment, as experienced by promoters, is best.  This could serve as a serious 

barrier to the implementation of programs to increase maternal nutrition knowledge.  However, 

the evidence in this analysis suggests that less intensive, and therefore less costly, nutrition 
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knowledge interventions can have an equally beneficial effect on children’s health.  Although 

promoters did learn more of the messages, it seems that some of those in treatment, even who 

were not promoters, learned enough of the message about growth in children for their children to 

experience equal benefit. This suggests that expensive, time intensive treatments may not be 

necessary to increase children’s health outcomes, as had been suggested in other literature. 

 

That mothers’ mention of the Vitamin A benefits “promotes growth among children” and 

“protects from disease” were statistically significant in predicting children’s short-term health 

outcomes, while changes in response about the number of foods rich in Vitamin A and vision 

were not, is also policy relevant.  The benefits of children’s growth and disease are the benefits 

most closely related to children’s anthropometrics.  It appears that retention and learning of the 

information on Vitamin A’s benefits for children’s growth had the greatest effect on children’s 

growth.  The lesson had its intended effect, an important finding for future policy design.  This 

suggests that nutrition lessons must be tailored to the specific benefit sought.  While this paper 

will not take this route, an analysis of the effect of mothers’ nutrition knowledge on child 

morbidity would be an excellent corollary to these findings. 
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Table 8: Effects on Endline WHZ scores 

  (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES WHZ09 WHZ09 WHZ09 WHZ09 WHZ09 WHZ09 WHZ09 WHZ09 

                  

Change in Mention of "Growth Among Children" 0.237*** 0.234*** 0.242*** 0.247*** 0.171** 0.068 0.164** 

(0.073) (0.070) (0.070) (0.071) (0.082) (0.068) (0.078) 

Change in Mention of "Protects from Disease" 0.179*** 0.178*** 0.183*** 0.184*** 0.153** 0.086 0.148** 

(0.060) (0.054) (0.054) (0.055) (0.068) (0.084) (0.068) 

Change in Mention of "Good for Vision" 0.054 0.054 0.069 0.073 0.179 0.142 0.158 

(0.112) (0.108) (0.099) (0.105) (0.115) (0.108) (0.118) 

Promoter 0.144 0.012 0.012 0.020 0.139 0.135 0.199 

(0.153) (0.146) (0.146) (0.139) (0.154) (0.160) (0.153) 

Treatment 0.128 0.072 0.079 0.080 0.209 0.243 0.251 

(0.148) (0.148) (0.149) (0.146) (0.162) (0.168) (0.156) 

Child's Gender -0.230** -0.230** -0.309*** -0.364*** -0.368*** 

(0.093) (0.095) (0.106) (0.093) (0.112) 

Child's Age in Months -0.010** -0.010* -0.004 -0.006 -0.002 

(0.005) (0.005) (0.006) (0.006) (0.005) 

Change in Number of Vitamin A Rich Foods Mentioned -0.005 -0.018 -0.004 -0.019 

(0.026) (0.027) (0.025) (0.028) 

Mother's Age in Years -0.002 -0.005 -0.005 

(0.010) (0.010) (0.010) 

Mother's Years of Education -0.014 -0.026 -0.019 

(0.027) (0.023) (0.027) 

WHZ 06 0.337*** 

(0.046) 

HAZ 06 0.041 

(0.033) 

Observations 435 435 435 435 435 335 325 325 

R-squared 0.004 0.030 0.031 0.051 0.051 0.061 0.255 0.076 

Robust standard errors in parentheses           

*** p<0.01, ** p<0.05, * p<0.1 
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Table 9: Effects on Endline HAZ Scores 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES HAZ09 HAZ09 HAZ09 HAZ09 HAZ09 HAZ09 HAZ09 HAZ09 HAZ09 

                    

Change in Mention of "Growth Among Children" -0.007 -0.005 -0.024 -0.043 0.008 -0.036 0.040 0.015 

(0.066) (0.065) (0.064) (0.073) (0.096) (0.100) (0.085) (0.084) 

Change in Mention of "Protects from Disease" -0.077 -0.076 -0.080 -0.087 -0.085 -0.131 -0.011 -0.037 

(0.095) (0.093) (0.092) (0.093) (0.099) (0.097) (0.080) (0.080) 

Change in Mention of "Good for Vision" 0.235** 0.234** 0.233** 0.214* 0.234** 0.212* 0.071 0.070 

(0.096) (0.104) (0.099) (0.106) (0.111) (0.108) (0.081) (0.077) 

Promoter 0.039 -0.003 -0.010 -0.040 -0.243 -0.233 -0.117 -0.133 

(0.183) (0.192) (0.191) (0.183) (0.164) (0.161) (0.145) (0.138) 

Treatment -0.029 -0.039 -0.030 -0.035 -0.160 -0.130 -0.110 -0.110 

(0.145) (0.149) (0.147) (0.146) (0.141) (0.149) (0.139) (0.139) 

Child's Gender 0.069 0.070 0.138 0.121 -0.060 -0.063 

(0.106) (0.105) (0.122) (0.128) (0.090) (0.091) 

Child's Age in Months 0.018*** 0.018*** 0.020*** 0.015*** 0.030*** 0.029*** 

(0.005) (0.005) (0.005) (0.004) (0.003) (0.003) 

Change in Number of Vitamin A Rich Foods Mentioned 0.017 0.032 0.038 0.014 0.018 

(0.021) (0.023) (0.023) (0.023) (0.022) 

Mother's Age in Years 0.022** 0.020** 0.013** 0.012* 

(0.009) (0.008) (0.006) (0.006) 

Mother's Years of Education 0.055** 0.039 0.004 -0.001 

(0.025) (0.025) (0.022) (0.021) 

WHZ 06 0.171*** 0.108** 

(0.051) (0.050) 

HAZ 06 0.517*** 0.505*** 

(0.035) (0.034) 

Observations 538 538 538 538 538 412 402 402 402 

R-squared 0.000 0.009 0.009 0.034 0.035 0.075 0.095 0.426 0.440 

Robust standard errors in parentheses               

*** p<0.01, ** p<0.05, * p<0.1 
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