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ABSTRACT 
 

Background: Hunger and malnutrition among children in developing countries continue to impair health 
and cognitive development. School feeding is supposed to eliminate hunger of school age children improving 
their health, education and future productivity as adults. Objective: to assess the short and long-term effects of 
school feeding programme (SFP) on cognitive function of Egyptian primary school children after five years of 
its implementation. Methods: The intervention group consisted of 903 pupils in the 5th grade chosen randomly 
from schools have taken school meal for five years. The control group was 886 age and sex-matched pupils 
chosen randomly from schools have never taken school meal. The snack consists of a pie fortified with minerals 
and vitamins. Assessment of nutritional status, socio-demographic variables and dietary behaviour was 
performed. A battery of neuropsychological tests was employed. Results:Children, who have got school meal 
for five years, have better visual memory (Free recall & categorization) and auditory attention (Auditory 
vigilance) than the control group. On the other hand, they got lower scores in testing speed of information 
processing (Coding test) and short-term working memory (digit span) than their counterparts. The intervention 
group outperformed the control group on tests of attention and working memory in the afternoon assessment. 
Multiple regression analysis presents school meal as the main predictor of visual memory and auditory attention, 
while socioeconomic variables are the main predictors of high cognitive function. Conclusion: School snack has 
the opportunity to alleviate short-term hunger during the school day. Providing students with important 
micronutrients especially iron, regularly through daily intake of school snacks, results in improvement in 
specific cognitive functions. School meal should be one of multiple interventions designed to improve the 
environment in which poor children live and learn. 
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Introduction 
 

Cognitive function can be defined as theperson’s capacity to acquire and use information to adapt to 
environmental demands and the process involves many skills including attention, creativity,memory, perception, 
problem solving,thinking, and the use of language (Neisser, 2011). 

Cognitive function and academic performance of school children can be affected by several factors such as 
nutritional status, demographics, and socio-economic factors (Anuar Zaini et al., 2005; Zalilah et al., 2000). 

Malnutrition is the main problem in poor countries. Children who are stunted, anaemic, experience hunger 
or have poorer dietary intakes tend to have poorer cognition and achievement levels (Grantham-McGregor, 
2005).  

Malnutrition disorders affect more than 30% of school children in Egypt (UNICEF, 2012). Iron deficiency 
anaemia is by far the most common nutritional disorder. But subclinical vitamin A deficiencies and other 
micronutrient deficiencies are also present (MI, 2001). Malnutrition disorders affect the cognitive and the 
intellectual power of malnurished children (Kar et al., 2008). 

Family socioeconomic status (SES) is related to children’s cognitive performance even before entry into 
formal schooling (Rhemtulla and Tucker-Drob, 2012).One-fifth of Egyptian children live in poverty. Child-
poverty in Egypt is regional, with higher concentrations in rural areas and Upper Egypt; 30.5% of children in 
rural areas live in households that are poor, as compared with 12.6% in urban areas (UNICEF, 2010).  Poverty is 
associated with inadequate food, and poor sanitation and hygiene. Poverty is also associated with poor maternal 
education, increased maternal stress and depression and inadequate stimulation in the home.All these factors 
detrimentally affect child development.(Grantham-McGregor et al., 2007) 
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School feeding is helping to eliminate hunger for millions of children around the globe and is contributing 
to their education, nutrition, health and future productivity as adults (WFP, 2009). In Egypt School feeding 
offers an excellent opportunity for targeted intervention in primary school children. 

Egypt’s school feeding program (SFP) had been established in 1951, after government subsidies became 
available to support school feeding. In 1998, SFP was established by the Ministry of Agriculture and Land 
Reclamation (MALR) in Egypt to attract children in rural areas to attend primary schools by providing them 
nutritious fortified snacks as a contribution to breakfast consumption. Currently, thirty percent of the total 
student population, or 5 million students, participate in Egypt’s school feeding program. The production centres 
are distributed in different Egyptian governorates  : Fayoum- Beni-Suef- Minia- Qalubia- Domiatt-  Monoufia- 
Behera- Port-Said-Ismailia and Sinai (MALR, 2009).  

However, in Egypt, few researches have been carried out to explore the effect of school feeding program on 
children’s mental development and learning (Yunis, et al., 1995; Wahba and Khalifa 1998). 

The objective of this study is to measure the short and long-term effects of school feeding programme(SFP) 
on cognitive function of socioeconomically disadvantaged primary school children after five years of its 
implementation. 

The long-term effect of SFP was measured through comparing the cognitive functions in two groups of 
primary school children; the intervention group who have taken school meal for five years and the control group 
who have never taken school meal. 

The short-term effect of SFP was evaluated through measuring the effect of school meal in alleviating short 
term hunger during the school day; by comparing scores of some cognitive tests in the morning and at the end of 
school-day, in each group separately.  
 
Study design: 

 
Pretest- posttest control design is the ideal one to achieve our objective. Unfortunately, there was no pre-test 

baseline data. In addition, schools were purposely assigned to intervention and control groups. Egypt’s Ministry 
of education used a “poverty map” to determine which schools have the priority to receive school meals in each 
governorate. So, an alternative design; the static group comparison design was employed to achieve the desired 
objective (Trochim, 2006). 

A field evaluation of the effectiveness of SFP was conducted by the collaboration between Agricultural 
Research Center and National Research Center in Egypt. 
 
Composition of the school snack: 

 
The snack consists of a nutritious pie fortified with minerals and vitamins. Elements in the fortified flour 

are: Vitamin A, vitamin C, thiamin, riboflavin, vitamin B6 andB12, niacin, folate, calcium, iron, zinc and 
phosphorus. Although the school meal flour provides only 16.9 % of RDA for energy,4.3% of RDA for vitamin 
C ; 5.5% of RDA for calcium; yet it provides 35.8 % of RDA for iron and 41.7%  of RDA for folate and about 
26.81% ofRDA for protein. The pie contains either minced dry date or a jam to be more nutritious and 
acceptable.  
 
Subjects and methods: 

 
This cross-sectional study was conducted in three governorates: Behara, Damietta and Fayoum representing 

rural, urban and Upper Egypt governorates respectively.The actual total number surveyed was 1789.The 
intervention group consisted of 903 pupils in the 5th grade chosen randomly from schools have taken school 
meal for five years.The control group was 886 age and sex-matched pupils chosen randomly from schools have 
never taken school meal.The fifth grade students were chosen to show the cumulative effect of school snack on 
cognitive functions. 

Inclusion criteria: apparently healthy prepubescent boys and girls in the 5th grade. 
Students proved to have any mental disorder, chronic disease, visual or auditory impairment, were 

excluded.  
The study was approved by the Ethical Committees of the National Research Centre and Agricultural 

Research Centre. Permission to conduct the research in the selected schools was also obtained from the Egyptian 
Ministry of Education. Data were collected between March 2010 and May 2010. 
 
Methods: 
 
A well-structured questionnaire: 
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was applied to each student through an interview to collect socio-demographic and nutritional data. The 
information collected included age, gender, number of family members, birth orderof the child under study, 
parent’s education level, parent’s occupation, and household income. 
 
Nutritional Status Assessment: 
 

was carried out through measurements of weight and height. All measurements were made according to 
techniques described in the Anthropometric Standardization Reference Manual (Lohman et al., 1988).Weight-
for-age zscores (WAZ), height-for agez-scores (HAZ) for all children were calculated based on the WHO 
growth standards (WHO, 2009) with the help of Anthro-Program of PC.  
 
Dietary pattern assessment: 
 

to evaluate dietary habits and behaviour of children (skipping breakfast, number of meals consumed per day 
and eating of the served school meal). 
 
Cognitive performance assessment:  
 

The cognitive performance was assessed by a battery of psychological tests that covers verbal & non-verbal 
intelligence, memory, learning, problem solving, and attention. The children were individually tested by 
researchers whom are trained in paediatric psychological testing. These tests are: 
 The Digit Span Test: The digit span memory task is a verbal measure of immediate memory and working 
memory maintenance and manipulation (subtest of the WISC-R, Wechsler, 1977). The Arabic version of the 
Revised Wechsler Intelligence Scale for children (Ismaeel and Kamel, 1993) was used.   
 Coding test: It assesses visual-motor coordination, visual encoding, and speed of information processing 
(subtest of the WISC-R, Wechsler, 1997). In the previous two tests we used raw scores; as all the examinees 
were belonging to the same age approximately. 
 The auditory vigilance test: which measures the attention ability modelled after the suggestions of Polite 
(1984) and was applied in Egyptian nutrition researches (Yunes et al.1995, Wahba&Khalifa 1998; Khalifa et al. 
2001; 2008). It is a measure of the efficiency of identifying signal stimuli in the context of non-signal stimuli. 
Two successive forms of the test (A & B) were applied with increasing difficulty on the B form.  The scores of 
the test were calculated as total right and total wrong. The scores of the test were calculated as total right and 
total wrong. 
 The figural memory test: which is a measure of free recall of visual objects, it also taps some aspects of 
classification ability and was designed after suggestions of Polite (1984) and was applied in Egyptian nutrition 
researches (Yunes et al.1995 ,Wahba&Khalifa 1998; Khalifa et al. 2001; 2008). 
 
Statistical analysis: 
 

Data were analysed using Statistical Package for Social Sciences (SPSS) version 16. Quantitative Data were 
presented as means ±SD. The independent sample-t test was used to analyse mean difference. Qualitative data 
were summarised as percentages and comparison between groups was done using Chi square-test. For all tests, 
probability values (P) of less than 0.05 were regarded as statistically significant.ANOVA with Post-hoc test was 
used to study the association of cognitive function and the intake of school snack and breakfast eating 
pattern.Multiple linear regression analysis was done to assess the contribution of each independent variable 
(SFP, socio-economic status, breakfast eating habit, and nutritional status) in explaining the variation in the 
dependent variables (visual memory, auditory attention, short-term memory and working memory and speed of 
information processing). 

 
Results: 

 
Studying background variables of the intervention and the control group as shown in Table (1) revealed 

that, the majority of the intervention group children were belonging to families with high percentage of low-
educated mothers (74.8% in the intervention group vs. 44.1% in the control group, p<0.001), low-educated 
fathers (68.3% in the intervention group vs. 47% in the control group, p<0.001), low-income father’s job (64.6% 
vs. 42.9%, p<0.001) and large –sized families (64.2% % in the intervention group vs. 35.8%% in the control 
group, p<0.001). The order of the child under the study being the 3rd or more was higher in the intervention 
group if compared to the control group (46.3% vs. 36.7%, p < 0.001). 

Table (2) shows dietary behavior and indicators of nutritional status of the intervention and the control 
group. Dietary behavior assessment revealed that the percentage of children having breakfast regularly was 
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higher in the intervention group (74.4%) than the control group (69.2%) with highly significant difference 
(p=0.008) (Table 2). On the other hand, there was no significant difference between the two groups as regard the 
number of received meals/day. Assessment of nutritional status revealed that the majority of children in the two 
groups were within normal height for their age. However, the percentage of stunted children was more in the 
intervention group (7.6%) versus (2.9%) of the control group with highly significant difference (p<0.001). 
Although, under-weight children (WAZ <-2) representing very small percentage in the two groups, it was higher 
in the intervention group (1.1%) than the control group (0.3%) with highly significant difference (p<0.001) 
(Table2).    

Comparison of cognitive functions of the two groups as shown in table (3) revealed that children having 
school meal (intervention group) had higher scores in tests of figural memory, auditory vigilance A and B 
(whether morning or afternoon), and afternoon digit span, with a highly significant difference (p<0.001) if 
compared with the control group. On the other hand, they got lower scores in testing speed of information 
processing (Coding test) than the control group with a highly significant difference (p<0.001). Mean score of 
digit span test was higher in the control group in the morning session only. 

Comparison of cognitive functions according to sex in each group separately revealed no gender difference 
(not shown). 

Anova was computed to compare the performance of the intervention and control group in relation to their 
breakfast eating habit. The whole sample was classified into 4 groups. Post-hoc comparisons were computed 
with LSD (The least significant difference) tests to compare the means across the 4 groups 

Table (4) shows that group (1) differed significantly form the other 3groups (p<0.001) in tests of free 
memory recall, classification and auditory vigilance tests A and B in the morning and afternoon sessions. Group 
(2) also, differed significantly form group (3) & (4). On the other hand, no significant statistical difference could 
be detected between group (3) & (4) (p>0.05) in all performed tests.   

Coding and digit span test scores show no significant difference between group (1) and the other 3 groups. 
Children of group (2) have got the highest score in these tests which differed significantly form group (3) & (4). 
Afternoon tests show outperformance of group (3) & (4). 

Digit span and auditory vigilance B tests were performed twice: in the morning and at the end of the school 
day to elucidate the short term effect of school meal in alleviating transient hunger. Figure (1) and (2) showed 
that, children in the two groups having lower scores in the afternoon setting, but the difference between morning 
and afternoon scores was highly significant (p<0.001) in the control group, while the difference in the 
intervention group was less significant ( p<0.05). 

 
Table 1: Socio-demographic variables of the intervention and control groups 

Variables 
Control gr. 
(No school Meal)(n=886) 

Intervention gr.  
(school Meal) 
(n=903) 

X2 p 

Sex 

Male 476 (53.7%) 458 (50.7%) 
1.618 0.110 

Female 410 (46.3%) 445 (49.3%) 

Mother Education  

Low (Less than High School) 391 (44.1%) 675 (74.8%) 
174.1 <0.001 

High (High School or University) 495 (55.9%) 228 (25.2%) 

Father Education  

Low (Less than High School) 417 (47%)  617 (68.3%)  
82.3 <0.001 

High (High School or University) 469 (53%)  285 (31.6%)  

Father Job 

Low-income job 380 (42.9%) 583 (64.6%) 
84.5 <0.001 

High-income job 506 (57.1%) 320 (35.4%) 

Family Size 

Large 317 (35.8%) 580 (64.2%) 
144.8 <0.001 

Small 569 (64.2%) 323 (35.8%) 

Order of Birth 

Child 3rd or more 325 (36.7%) 418 (46.3%) 
17.0 <0.001 

Child 1st  or 2nd 561 (63.3%) 485 (53.7%) 
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Table 5: Order of variables associated with visual memory, auditory attention, information processing, and short term working memory  
              according to step-wise 

Dependent variable Order of predictor variables b R2% F Ratio P value 

Visual memory (Free Recall  Memory) 
School meal, mother’s education and regular 
breakfast habit 

12.9 87.9 <0.001 

Free Recall  Memory (Classification) School meal and sex ( being a female) 22.9 265.3 <0.001 

Auditory Attention (morning) 
School meal, number of meals, sex and  
regular breakfast habit 

53.3 512.6 <0.001 

Auditory Attention (afternoon) School meal,  number of meals 60 1.3 <0.001 

Information Processing (coding) 
Sex, mother’s education, father’s job and 
child order 

4.2 12.9 <0.001 

Short term working memory (Digit Span 
Morning) 

Father’s job, mother’s education, number of 
meals and sex 

2.7 12.4 <0.001 

Short term  working memory (Digit Span 
Afternoon) 

School meal, mother education, father’s job 
and sex 

2.4 10.7 <0.001 

Multiple regression analysis a 
a: All studied variables ( social, dietary behaviour and indicators of nutritional status) entered in the analysis as independent variables. 
b: Variables were presented in descending order according to the value of the regression coefficients. 

 
Discussion: 

 
Hunger and malnutrition among children in developing countries continue to impair health, quality of life, 

and survival(FAO, 2004). School-age children are particularly vulnerable to under-nutrition as the priority in 
nutrition interventions is often to prevent malnutrition during fetal development and the first years of life 
(Bundy et al., 2009). However, school feeding offers an excellent opportunity for targeted intervention in this 
age group (Buhl, 2010).The goals of school feeding programs differ, but often include relieving short-term 
hunger, improving micronutrient status, growth, cognition and academic performance in both higher and lower-
income countries (Kristjansson et al., 2009). 

In this research, the majority of children in the intervention group were belonging to socio-economically 
disadvantaged families (Table 1). Previous studies revealed that children from lower socioeconomic 
backgrounds experience difficulties with aspects of attention and executive function as early as the first year of 
life (Farah et al., 2006; Noble et al., 2007). Bradley and colleagues (1996) found that SES indicators were 
strongly related to cognitive development from infancy through middle childhood. There is strong evidence that 
children who live in households lacking access to sufficient food are more likely to be in poor health (Alaimo et 
al., 2001), they are more susceptible to recurrent illnesses and infections (Cook et al., 2004), different degrees of 
malnutrition, iron deficiency anemia (Skalicky et al., 2006), experience considerable psychological and 
emotional distress (Kleinman et al., 1998). 

This research studied the short and long-term effects of school feeding snacks on cognitive function of 
socio-economically disadvantaged children. 
 
Short-term effect: 

 
Maintaining adequate levels of glucose throughout the day contributes to optimising cognition. Short-term 

hunger during the school day has been shown to affect children’s cognitive functions and, most likely, their 
learning achievements (UNESCO, 1989). The gradual decline of insulin and glucose level could determine a 
stress response, which interferes with different aspects of cognitive function, such as attention and working 
memory (Gajre et al., 2008). In this study, comparative assessment of auditory attention (auditory vigilance) and 
short-term working memory (digit span) were performed in the morning and at the end of the school day. 
Children in the two groups got lower scores in the afternoon evaluation, but the difference between morning and 
afternoon scores was higher in the control group (figure1&2). This finding proved the effect of school meal in 
alleviating the short-term hunger as proved in many previous studies (Whaley et al., 2003; Ahmed, 2004; Tan et 
al., 1999 and Adelman et al., 2008). Meal timing and the nature of the meals may influence this finding. One 
way that meal composition may influence cognition is through digestion rate. A lower glycemic index(GI) and 
more slowly digested meal will maintain a more sustained release of glucose into the blood stream and to the 
brain (Mahoney et al., 2005). A low GI rather than high GI diet improved memory in humans, especially in the 
late morning (150 and 210 min after breakfast)(Benton et al., 2003).In our study, the low-carbohydrate content 
and the inclusion of dried date in the school meal may contribute to its low glycemic index (Alkaabi et al., 
2011).Meals can also influence the synthesis of brain neurotransmitters (Wurtman, 1982). Tryptophan and 
tyrosine amino acids appear to play a role in alertness, which has implications for cognitive performance 
(Lieberman et al., 1986). 
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Long-term effect: 
 
To determine the effectiveness of school feeding snacks in enhancing cognitive function of low income 

school children, assessment of a battery of psychological tests were performed. Comparison of cognitive 
functions of the two groups as shown in table (3) revealed that children who have got school meal (intervention 
group) for five years, have better visual memory and auditory attention than the control group. On the other 
hand, they got lower scores in testing speed of information processing (Coding test) and short-term working 
memory (digit span) than their counterparts. 

These findings could be discussed in terms of the effect of early malnutrition on neuropsychological 
performance of the intervention group and with respect to improvement of cognitive function after intervention 
with school meal program for five years. 

In spite of lack of baseline data, we claimed that most of children in the intervention group in a period of 
early childhood suffered from early malnutrition and/or micronutrient deficiencies owing to their low 
socioeconomic background and the presence of higher percentage of stunted children among this group (Table 
1& 2).  
 
Effect of early malnutrition: 

 
Early childhood malnutrition may affect different neuropsychological functions to different degrees. It was 

found that IQ scores decreased with the severity of malnutrition.Significant decreases of IQ scores on 
Wechsler's intelligence scale were observed in performance IQ, as well as on the subtests of information and 
digit span among the verbal subtests (Upadhyay et al., 1989). Accordingly, the scores of the intervention group 
in our study were lower than that of the control group in tests of speed of information processing and short-term 
working memory. These findings are supported by previous study which showed poor performance of 
malnourished children on tests of higher cognitive functions like cognitive flexibility,attention, working 
memory, visual perception, verbal comprehension, and memory (Kar et al., 2008). Another study on Indian 
malnourished children,reported memory impairments in undernourished children and spared fine motor 
coordination, suggesting that different areas of the brain are compromised to different degrees(Agarwal et al., 
1995). 

 
School meal and improvement of cognitive function: 

 
Despite the vulnerability of the brain to early insults, remarkable recovery is often possible with 

interventions, (Black et al., 1998; Bredy et al., 2003) and generally the earlier the interventions the greater the 
benefit. Studies from Kenya, Bangladesh, the Philippines, and Uganda have shown that school feeding programs 
improved health and cognitive abilities of the participating students (Whaley et al., 2003; Ahmed, 2004; Tan et 
al., 1999 and Adelman et al., 2008). 

Although school-aged children are past the critical window of opportunity during early childhood for the 
greatest gains from good nutrition, yet they can benefit from increasing food and nutrient intake to improve 
weight, reduce susceptibility to infection, and increase cognitive function (Adelman et al., 2008). 

In our study, children of the intervention group who had been eating these school snacks every school day 
for 5 years outperformed their counterparts in tests of visual memory and auditory attention. These findings 
could be explained on the basis of provision of food rich in micronutrients that is not typically part of a child’s 
diet. Key micronutrients provided in these school snacks are iron, folate, zinc, and vitamin A. 

Micronutrient deficiencies affect nearly two billion people worldwide (WFP, 2010). Deficiencies of iron, 
vitamin A, iodine, and zinc among children are the most devastating in terms of impaired development and 
mortality (Bundy et al., 2006). Iron deficiency, the most common form of micronutrient deficiency in school-
age children,impedes cognitive development (Grantham-McGregor and Ani, 2001) and may render children 
inattentive and uninterested in learning (Ahmed, 2004). VitaminA deficiency is a major public health problem, 
affecting an estimated 85 million school age children (Bundy et al., 2006). This deficiency impairs immune 
function and increases the risk of dying from infections. Zinc deficiency contributes to growth failure and 
weakened immunity in young children (Buhl, 2010). Folate and vitamin B-12 are important micronutrients, 
essential for neurodevelopment and function in the antenatal and early postnatal periods (Black, 2008). Recent 
data suggested that folate may be required not only for the prevention of neural tube defects but also for optimal 
early brain growth and cognitive development (Veenaet al., 2010). Unlike stunting and other consequences of 
long-term malnutrition,micronutrient deficiencies can be rapidly reversed, lending support for the incorporation 
of fortified foods or supplements into school feeding programs. Simply adding micronutrients such as iron, 
iodine, and vitamin A to commonly eaten foods such as salt, flours, or oils can effectively reduce micronutrient 
deficiencies (Allen et al., 2006). 
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Iron supplementation for an appropriate duration can have positive effects on measures of general cognitive 
function as well as some specific abilities such as attention and memory (Metallinos-Katsaras et al., 2004; 
González et al., 2007). It has been shown that supplementation with iron is more effective when iron is given 
inconjunction with vitamin A (Mejíaand Chew, 1988). 

Dietary behaviour assessment in this study revealed that the percentage of children having breakfast 
regularly was higher in the intervention group (74.4%) than the control group (69.2%) with highly significant 
difference (p=0.008) (Table 2). This observation may attribute the higher scores in auditory attention and visual 
memory to the regular habit of eating breakfast as stated in previous studies (Gajre et al., 2008).However, post-
hoc test and regression analysis attributed these results to the school meal effect (table 4&5). 
 
Predictors of cognitive function: 

 
The results of the multiple regression analysis (Table 5) indicate that school meal in addition to positive 

dietary behaviour (regular breakfast eating habit and eating 3 meals or more/day) represent the main predictors 
of visual memory and auditory attention test scores. Many previous studies are in agreement with our results. 
Two Jamaican studies showed that providing breakfast to students at school improved some cognitive functions, 
particularly in undernourished children (Grantham-McGregor et al., 1998). Consumption of the for tified biscuit 
resulted in a significant improvement in micronutrient status and also appeared to have a favourable effect on 
the morbidity and cognitive function of the school children in a poor rural community in South Africa. (Van 
Stuijvenberg et al., 1999). In the Campbell review which included 18 studies studying the impact of school 
feeding (Kristjansson etal., 2009), there is evidence that school meals may have small physical, psychological 
and social benefits for disadvantaged children.  

On the other hand, school meal appears to have no association with short-term working memory and speed 
of information processing test scores. The main predictors of these higher cognitive functions in our research; 
are socioeconomic variables (e.g. high maternal education and high-income paternal occupation) and gender 
(being a female). Other previous studies found no impact of school meals on cognitive test scores (Vermeersch 
and Kremer, 2004 and Jacoby 1996). Chandler et al., 1995,found no significant effects of school feeding on 
information processing, visual search or digit span for either well-nourished or undernourished children.  

Thus, empirical evidence on the effects of school meals on cognitive function is mixed and depends on the 
tests used the content of the meals, and the initial nutritional status of the children (Adelman et al., 2008). 

Limitation of this study is lack of the base-line data, in addition to cross-sectional design which didn’t allow 
to judge how children changed over the time they participated in the program. 
 
Conclusion: 

 
School snack in this study has the opportunity to reduce the short-term hunger in the classroom so that the 

students can concentrate and learn better. Providing students with important micronutrients especially iron, on a 
regular basis through daily intake of school snacks, results in improvement in nutrient intake status and specific 
cognitive functions. School meal should be one of multiple interventions designed to improve the health and 
development of poor and disadvantaged children. 

It should be combined with other interventions that aim to improve the environment in which children live 
and learn. 
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