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Abstract

The burdens of hunger, malnutrition and ill-health on
school-age children are major constraints in achieving the
Education for All and the Millennium Development Goals
on education. School feeding is a common intervention
supporting the education, health and nutrition of children in
food-insecure  settings. However, school feeding
programmes are complex, involving a broad range of
stakeholders across different sectors and implementation
levels, and designing effective programmes requires
managing trade-offs among targeting approaches, feeding
modalities, and costs.
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Abstract

Background:The burdens of hunger, malnutrition and ill-headth school-age children are

major constraints in achieving the Education forakid the Millennium Development Goals

on education. School feeding is a common intereensupporting the education, health and
nutrition of children in food-insecure settings. wver, school feeding programmes are
complex, involving a broad range of stakeholdersssdifferent sectors and implementation
levels, and designing effective programmes requin@saging trade-offs among targeting
approaches, feeding modalities, and costs.

Objectives This paper aims to review the evidence on theitian effects and costs of
school feeding to support policy-makers in manadmage-offs among alternative targeting
approaches and implementation modalities.

Methodology We develop the programme theory for school fegdind nutrition following a
standard programme evaluation approach. The progeatheory is then used to inform a
review of the recent literature on the nutritiorpewts and costs of school feeding. Literature
databases were searched to identify relevant stuahethe physical and social benefits of
providing school feeding to primary and pre-primacyool-age children.

Results:From the food supplementation literature, six manged control trials (RCTs) with
medium to large sample sizes and ranging betweand824 months in duration observed
anthropometric outcomes. Small, significant effegxisveight gain and small, non-significant
effects on height gain were reported for school-cgklren. The spill-over benefits observed
for younger siblings indicate that school feedimgild have in important role in promoting
the health of the next generation of mothers. lar foontrolled before and after studies
(medium samples sizes, ranging between 3 and 24hsmamduration), significant effects on
height and weight gain were reported. Nearly althe# food supplementation studies that
reported significant height and weight gains ineldichn animal-based product, not usually
included in school feeding programmes in low-incom@untries. Additionally, initial
nutrition status may play a substantial role. Forcramutrient supplementation and
fortification, a systematic review of multiple micutrient fortification reported consistent
improvement in micronutrient status and reduceceana prevalence but equivocal results
for improvements in anthropometric status, potdgtidue to the provision of energy to
control groups as well.

The apparent variation in costs of school feedirmgmmmes among low-income countries
implies that there is considerable opportunitydost containment, provided that the drivers
of costs are better understood. The relevanceeoftbdality is an important issue, and there
is a particular lack of information on fortifieddaiuits and for take-home rations. Commaodity
costs were on average 58 percent of total costswame highest for take-home rations and
biscuit programmes (68 and 71 percent respectivAly}this analysis does not include school
level costs, these findings highlight the highen#ti@nsfer costs for programmes delivering
cooked meals in schools compared to other schedirig modalities.

Conclusions The programme theory, existing evidence base,castl implications are all

key considerations in providing evidence-based ajuieé to national governments on school
feeding and nutrition. Understanding the contedentifying the target population, planning
the intervention and service delivery, and develgpghe impact theory — all components of
the programme theory — delineates the mechanismdspathways through which school

feeding may affect short- and medium-term outcoassvell as long-term impact. Because
of the complex pathways described in this review,slvould only expect a limited impact of
school feeding on nutritional status of childrerawéver, we might expect an improvement



in children’s activity and play and an improvement nutritional status of siblings (if
substitution effects are strong).

The findings from this review suggest that purppskdsigned school feeding programs,
which include micronutrient fortification, have thotential to provide nutritional benefits
and should complement and not compete with nutrgicograms for younger children, which
remain a clear priority for targeting malnutritia@verall. Important gaps in the evidence
remain, hoverer, including the link between qualify school food service delivery and
impact, as well as the potential for “home-growppeoaches to benefit children of different
age-groups, including preschoolers and adolescents.



1. Background

The burdens of hunger, malnutrition and ill-heaith school-age children are major
constraints in achieving the Education for All atiee Millennium Development Goals
(MDGs) on education (Bundy, 2011). Poor nutritiondahealth among schoolchildren
contributes to the inefficiency of the educatiorsgistem (Pollitt 1990). Children with
diminished cognitive abilities naturally perfornstewell and are more likely to repeat grades
and to drop out of school; they also enrol in s¢ltadca later age, if at all, and finish fewer
years of schooling (Jukes, Drake, and Bundy 2008 irregular school attendance of
malnourished and unhealthy children is one of thg factors in poor performance. Even
short-term hunger, common in children who are edtliefore going to school, can have an
adverse effect on learning (Pollitt, Cueto, andbBsc1998). Children who are hungry have
more difficulty concentrating and performing complasks (Grantham-McGregor, Chang,
and Walker 1998). In 2006, monitoring data from Werld Food Programme (WFP) school
feeding programmes showed that in newly-assistedas 63 percent of pupils on average
do not have any food before going to school (WF@&720

The recent food, fuel and financial crises havéhlig@ited the importance of school
feeding programmes both as a social safety netciddren living in poverty and food
insecurity, and as part of national educationaliceed and plans. Recent joint analyses
developed by the World Bank, WFP and the Partnerétti Child Development (PCD)
identified that every country (for which data wasiable) is in some way and at some scale
seeking to provide food to its schoolchildren (Bymd al. 2009, WFP 2013). Countries with
the greatest needs in terms of education, povertyfaod insecurity, are those where the
school feeding programs are currently least adequdchool feeding is a complex
intervention and designing effective programs reggian evidence base that allows careful
trade-offs among targeting approaches, feeding iedaand costs. The near universality of
school feeding, and the inadequacy of programevinihcome settings, suggest an important
opportunity for development partners to assist gawents in improving the implementation
of school feeding as part of social protection paogmes. Calls have been made to leverage
opportunities to scale-up nutrition sensitive im&tions (Ruel et al., 2013). In particular,
Rethinking School Feedindentified the need for the development of nevinécal guidance
and knowledge management tools to support the medigchool feeding programs. Existing
tools to assist the design of school feeding pmogreequire updating in light of new findings
and knowledge on the topic.

Objectives and scope

The purpose of this paper is to provide an up-te-diderature review on school
feeding and the potential impact on nutrition, urdthg school age children, pre-school and
adolescent girls. The review is aimed at providawgdence-based guidance to national
governments on school feeding and nutrition frotifezycle approach. The review seeks to
consolidate the existing evidence, analyse wha évidence translates into in terms of
programming, and understand the potential of imijmgp\nutrition through school feeding
programmes globally. Gaps in the evidence areassolidated in a research agenda.

2. Methodology

The methods for the literature review included sle@s in multiple online databases
on the nutrition effects of school feeding for gERool and school age children.



Additionally, reference lists of retrieved litere@uwere searched, authors of other relevant
reviews were contacted along with researchers teideg on-going studies of interest, and
attempts were made to identify research that mayhage been published due to results
supporting the null hypothesis. In considering tyy@e of outcome measures to assess, we
adapted those chosen by a systematic review ofoscheals (Kristjannsson et al., 2007).
Child health outcomes included nutritional statutiiropometry, body mass index,
micronutrient status, haemoglobin, and haematoastjvell as the reduction of hunger and
nutrient intake. Primary and pre-primary school elggdren were the primary subjects of all
the studies we considered. Studies were summasieiarly to help decrease bias, and
evidence tables were created to help synthesizefitldéengs across the studies without
statistically combining their results.

Given the nutrition focus of this particular scapfework, the focus of the literature
review is on the nutrition aspects of school fegdmograms. In terms of the range of other
benefits that school feeding can have, the evidenparticularly strong for safety nets and
for education. Summaries of the evidence in thesedreas are provided in the literature
review section below, and more detail and furthecuksion can be found in Bundy et al.
(2009) and Alderman and Bundy (2011).

To help frame the literature review, the programtmeory for school feeding and
nutrition is first presented, outlining the meclsamns or pathways through which a school
feeding intervention may affect the nutrition anebhh of school children. Following this
programme theory, there is an elaborated literatakgew of studies on school feeding
(including food supplementation as well as microeuat supplementation and fortification
studies) and the impact on nutrition (including hmapometric status and micronutrient
status). Considerations regarding substitution along wiklygical activity levels and basal
metabolic rates are also discussed. The subsegeetidn addresses the evidence on school
feeding costs, to help inform forthcoming nutritignidance for school feeding programmes.
The conclusions section includes a discussion efitidings, including gaps in the evidence
and a proposed research agenda.

3. Programme theory: School feeding and nutrition

School feeding programmes in low and middle incaméentries are often designed to
address the challenges of ill health and hungethendevelopment of school-age children
through the provision of food (including both macamd micro- nutrients) at school (Aliyar,
Gelli, and Hamdani 2012). This section presentspitogramme theory, the mechanisms or
pathways through which a school feeding interventitay affect the nutrition and health of
school children, as well as the impact on childelewment, developed using a standard
programme theory approach (Rossi Lipsey, and Free2f85). The programme theory for
school feeding programmes and nutrition is sumredrisa Figure 1, with steps from A-H
described in the text below.
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3.1 Understanding the context (A)

The design of the intervention will depend on tpecific context within which the
programme is operating. The five school feedingndaads, namely design and
implementation, policy frameworks, institutionalpegity and coordination, financing and
community participation, can be used to charaaeti®e context in a standardised and
comprehensive way (Bundt al 2009). An assessment of the education sectorsneegs
and priorities (as included for instance in edwratsector plans) undertaken in close
collaboration with Government and partners is e&seto understand the nature and the
magnitude of the problem that can potentially bdreslsed by school feeding. The needs
assessment would examine the main barriers to &daocacovering different levels of
stakeholders ranging from individual children tomsounities and Ministry of Education
resources. Data covering education, health, notriind other relevant vulnerability and food
insecurity indicators would provide a detailed pret of the country situation, and where
possible describe relevant in-country variationen&ally, educational indicators that are
specifically relevant to school feeding include sweas of access and retention (enrolment,
attendance, drop-out, etc.) and student learnioigndetion, achievement, etc.). Nutrition and
health indicators covering micronutrient deficiees;iintestinal parasites, as well as coverage
of relevant nutritional and health services cuilseptovided to school-age children should
also be included, alongside a range of other secamomic indicators covering poverty and
food insecurity.

3.2 Identifying the target population (B)

The design of the intervention will include thentiéication of beneficiaries based on
vulnerability information collected during the cert analysis. An important part of the
problem analysis involves describing the charasties of the target population for the
school feeding intervention. The risk of not acoggsand/or completing primary school, a
form of “educational vulnerability” anchored withancontext of poverty and food insecurity,
may be used to describe the common charactertsti@d by the children targeted by school
feeding. This idea reflects the reality that howdelthoices regarding education are often a
result of complex decision processes, where powanty hunger play an important role in
determining the schooling outcomes (Dréze and Kong2D01). It is important to understand
the drivers that keep vulnerable children (e.glspifrom participating in school: It may be
that food alone is not the appropriate solutionthe problem — more women teachers,
improved sanitation, parents’ perceptions of edanatand many other reasons have all been
found as possible determinants of schooling.
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Figure 1: Programme theory of impact on nutritional status of children (Source: Adapted from Kristjansonet al. 2012)



Other factors to consider at community and houskledels include the gender and
social norms regarding foods and who should constirem, the allocation of resources
within the household, the education level of pasemtd knowledge about nutrition.

At child level, the capacity to absorb nutrientd ghus the health status are also
important determinants. Once in school, childrery i@ too ill or hungry to benefit from the
classroom activities.

3.3 Planning the intervention and service deliveryC)

The data from the context and beneficiary iderdtfn feeds into the design of the
school feeding service delivery, including detaois the targeting criteria, coverage and
uptake, quality and quantity of the food, timing oélivery, acceptability, etc. These
parameters will characterise the outputs of therugntion. School feeding as an intervention
can be delivered as cooked meals or snacks, atmggher school health and nutrition
interventions, including school based nutrition eation.

3.4 Impact theory

Once the school feeding service is underway anplutsiare delivered, there are three
main issues that influence nutritional outcomes iamghct, including:

a) The overall nutritional impact is mediated by theeat of food substitution effects
within the household, and the use of the energkmby the child and her siblings.

b) The reduction in malnutrition via diet diversificat and the absorption of macro- and
micronutrients in the body can have direct effectognition.

c) Better nourished children may be best positionettaon while in class and outside
class.

Food consumption and substitution effects (D&E)

Food consumption, in terms of quantity, quality afdersity plays a major role in
determining nutritional status, and provides theshtbrect link between school feeding and
nutrition. School feeding programmes are desigoneslipplement the food provided at home
and improve school children net food intake, bywvpdimg energy, micronutrients and
macronutrients.

The school food can, in principle, be shared bydebn with other household
members or can substitute (at least partly) fodfaormally consumed in the home. This is
obvious, and in most cases planned for, for takediation interventions, where children
take home a quantity of food on a regular basisjesof which being consumed by other
family members or sold. This also applies to ankost feeding programme, because
households may in principle use the school meal sigbstitute for food normally consumed
at home and spend the monetary equivalent otherwise

If children benefitting from school feeding are malrished, substitution within the
household could reduce the potential health anditiomt benefits. The evidence on
reallocation in households with beneficiaries ofsite feeding generally indicates that most
of the calories provided by the programme “stickithwthe beneficiaries (Jacoby 2002;
Ahmed 2004). Interestingly, the evaluations ofifmd biscuits in Bangladesh and Indonesia
found that gains in nutritional intake were notita to the children actually receiving the
biscuits at school. The two studies found signiftcavidence that school children shared the

+



biscuits with their younger sister or brother aimeo The recent RCTs in Burkina Faso also
found that take-home ration programmes led to aproned of the nutritional status of
younger siblings in beneficiary households. Thisvptes emerging evidence of a spill-over
effect and a window of opportunity to also affebildren during a critical developmental
stage when nutritional interventions can have thengest impact. It will be important to
undertake further research on substitution effdaaying in mind that children under-5 have
different nutritional needs from school-age chifdre

Child physical health outcomes (F)

Ingested foods contribute to four child physicalalte outcomes K), of which
phyS|caI growth is only one:

Physical growth. Food can help physical growthenrs of height and weight. It is

normally believed that catching-up by stunted aleifdafter the age of five is limited.

However, food intake should increase storage oframatrients and therefore weight.

Micronutrient status. Additional micronutrient ik can reduce the prevalence of

micronutrient deficiencies, such as iron deficiermnaemia, iodine deficiency, and

vitamin A deficiency.

Physical Activity Level (PAL). Energy intake is sgen work after school or in more

activity and play.

Basal Metabolic Rate (BMR). Energy is required taimain the healthy functioning

of the body while at rest.

Catch-up growth in children and adolescent may @&siple though the process is
slower than catch-up in weight and it is not cerigp to what age it takes place (probably up
to the end of the adolescent growth spurt) (WHO5)98\Il malnutrition indicators could
change after school feeding is introduced (stuntuwgsting and underweight) though the
impact will depend on the extent of substitutiodeefs and on whether children are
increasing the use of energy for PAL and BMR. Aclnnay have normal height and weight
and still be undernourished because he does nenexgnough energy in activity and play to
maintain health and develop his cognitive abilities

Assessment of malnutrition should also measure PALtjcularly in adolescents who
engage in considerable work and play. Unfortunatélgre is no accepted theory, nor
evidence, on whether children adapt to nutriticstedss by reducing weight or PAL. There is
also uncertainty on the definition of a minimum eg@@ble level of PAL (an arbitrary factor
of 1.5 of BMR is often used for example by FAO)n&lly, there is no standardised way to
measure PAL. Observation of behaviour in classqrestionnaires for parents and teachers
could be used to measure PAL. Finally, highly degatichildren may use additional energy
intake from school meals simply to restore the inag BMR. In addition, higher weight
requires more energy, therefore BMR is a functibbany weight and the BMR requirement
increases as weight increases.

Child psycho-social health outcomes (G)

Micronutrients may have a direct impact on cogeitigbilities. It is not well
understood how iron affects brain functioning ahd tentral nervous system, but there is
ample evidence that reduction in iron deficiencyiliaves mental functions across all age
groups (Grantham-McGregor and Ani 2001; Pollitt 3P9ron interventions were found to
have a positive impact on infant development s¢d@s$ests and school achievement.



Restoration of micronutrient requirements and epantpke can also have an impact
on attention and motivationG). Energy intake (Pollittet al 1978) and iron intake
(Grantham-McGregor and Ani 2001) can have an impacthyperactivity, withdrawal,
nervousness, hostile behaviour and happiness. muotianal status of children affects the
attention span and has other spill-over effecte qality of teaching in class is likely to be
affected as teacher may become more motivated stiteaquality of students’ performance
in class improves (considering, for example, thigedent impact on learning of improving
attention of 10%, 50% or 100% of students in class)

Long term impacts (H)

Improved productivity and income, leads to increélapessibility to purchase higher
quality food. This will directly improve nutritiohnatatus and reduce disease-related absences
at school/work.

Better education improves child care, nutritioaqtices/ dietary choices and intra-
household resource allocation.

Effects on the next generation — better educatednps better nourished mothers
have healthier and better nourished children; betteritional status of mothers improves
birth weight.

4. Literature review

This literature review section begins with summaa the safety net and education
benefits of school feeding, arguably the primaryjeotives for school feeding (further
discussion can be found in Bundy [2009] and Alderraad Bundy [2011]). The rest of the
section then focuses on the nutrition impact obstifeeding.

4.1 School feeding as a safety net

School feeding programs provide an explicit or iicipkransfer to households of the
value of the food distributed. The programs aratietly easy to scale up in a crisis and can
provide a benefit per household of more than 1@eydrof household expenditures, even
more in the case of take-home rations. In many ecdst well-designed school feeding
programs can be targeted moderately accuratelygthoarely so effectively as the most
progressive of cash transfers. In the poorest casnivhere school enroliment is low, school
feeding may not reach the poorest people, butasdlsettings alternative safety net options
are often quite limited, and geographically tardetxpansion of school feeding may still
provide the best option for rapid scale up of safetts. Targeted take-home rations may
provide somewhat more progressive outcomes. Furéezarch is required tassess the
longer term relative merits of school feeding versher social safety net instruments in
these situations.

4.2 The educational benefits of school feeding

There is evidence that school feeding programsas® school attendance, cognition,
and educational achievement, particularly if supgbroy complementary actions such as
deworming and micronutrient fortification or supplentation. In many cases the programs
have a strong gender dimension, especially where trget girls’ education, and may also



be used to benefit specifically the poorest andtmolmerable children. What is less clear is
the relative scale of the benefit with the diffearenhool feeding modalities, and there is a
notable lack of engagement of educators on rese@aoeind these issues.

The clear education benefits of the programs arstreng justification for the
education sector to own and implement the progravhie these same education outcomes
contribute to the incentive compatibility of theograms for social protection. Policy analysis
also shows that the effectiveness and sustainabilischool feeding programs is dependent
upon embedding the programs within education sgotdicy. Hence, the value of school
feeding as a safety net, and the motivation okthecation sector to implement the programs,
are both enhanced by the extent to which theredueation benefits.

4.3 The nutritional benefits of school feeding

The nutrition evidence on school feeding below lieken up into school feeding
studies involving food supplementation and thoselwing micronutrient supplementation
and fortification, including effects on anthropomestatus and micronutrient status.

Food supplementation
Anthropometric status

Food supplementation studies at school-age haatezl small but significant gains
in growth, as highlighted by the recent Cochrangtesyatic review of the effect of school
feeding programmes on both the physical and psydmlshealth of students (Kristjanssen
al. 2007). The review included 18 studies (nine frimwer income countries), with both
randomised controlled trials (RCTs) and controlleefore and after studies (CBAs), of
schoolchildren from 5 to 19 years of age. Sevethe$e studies were from lower income
countries and included outcomes related to heigdtvaeight. These are described below
and detailed in the table in Annex 1, along withethmore recent impact evaluations in
Burkina Faso, Lao PDR, and Uganda.

Randomised controlled trials

A meta-analysis of three RCTs in lower income d¢oas (Powellet al. 1998;
Grillenbergeret al 2003; Duet al 2004) in the Cochrane review reported a smahicant
effect of supplementation on weight gain (0.39 %86 Cl 0.11 to 0.67), approximately 0.25
kg per year factoring in study duration (Kristjams®t al 2007). The review also found a
small, non-significant effect from the three RCTsleeight gain (0.38 cm, 95% CI -0.32 to
1.08).

In one of the studies, 395 children in grades 2+ural Jamaican schools were given
breakfast each day for one school year (Poetetll 1998). A RCT compared their height,
weight, height-for-age, and weight-for-age gains\qag other outcomes) to 396 controls.
With the additional gain of 0.25 cm in height (0<05) over the eight months, the authors
suggest that the breakfast programme could rasalt2.4 cm gain in height over the primary
school years, an additional one-third SD in helghtige 11. As the weight gain reported in
the breakfast group was relatively greater thanhiéfight gain, a small increase in BMI was
observed (0.16 kg/f Small, significant increases were also repoftedboth height-for-
age and weight-for-agescores.

Improvements in height-for-agescores among the most stunted as well as weight
gain were also seen in a supplementation study4df kenyan schoolchildren in class 1
(Grillenbergeret al 2003). Children were given a meat, milk, or gyesupplement during
the first school break of the day for a total ofh®nths, and the changes in height, weight,



height-for-age, and weight-for-age for each of tineee groups were compared to that of a
control group. In each of the supplementation gspwchildren gained approximately 10%
more weight than those in the control group. Dases in average weight-for-heighgcores
were reported in all the groups, though the desliftg the meat and energy groups were
approximately 50% less than for the milk and cdngmups. The results indicated no
overall effect on height gain or height-for-agegugh children with baseline height-for-age
z-scores below the median (-1.4), in the milk groapl.3 cm (15%) height gain over the
control group (p = 0.05) was observed. The autlsoiggest a lack of rainfall as well as
periods of severe food shortage during the timiefstudy, along with potential substitution
at home, may have contributed to the negligiblea# on nutrition status observed.

Another school milk intervention trail of 757 gr(average age 10 years) in nine
primary schools in Beijing reported statisticalligreficant increases in both height and
weight (Duet al 2004). The two-year intervention followed thegth of three groups:
group 1 receiving milk fortified with calcium, grpu2 receiving milk fortified with both
calcium and vitamin D, and group 3 serving as arobgroup receiving no supplementation.
The milk supplementation groups experienced inegad 0.6% in height and 2.9% in
weight more than the control group (p < 0.0005)esits from other outcomes of bone
mineral content and bone mineral density suggest iticreasing bone mineralisation may
have contributed to the increases in height.

More recently, three impact evaluations in Burkikeso, Lao PDR, and Uganda by
the World Food Programme and the World Bank hage aksessed the impact of school
feeding on anthropometric outcomes, including thokgounger siblings of beneficiaries.
The impact of both school feeding and take-homematwere examined in Internally
Displaced Persons (IDP) camps in northern Ugandiel(Aanet al 2008). No significant
effects were found on body mass indegcores (BMIZ) or height-for-agescores in 6-13
year old children, but preschooler siblings ins$lebhool feeding group experienced significant
HAZ gains of 0.363 relative to the control groupggesting intrahousehold redistribution.

Similarly, in Burkina Faso, no significant effea$ school feeding and take-home
rations on BMI or weight-for-age in schoolchildrénl5 years of age, though marginal gains
are observed in weight-for-age for 6-10 year oldaz{anga, de Walque, and Alderman
2010). For preschooler siblings, the reverse eflfigandan results were found; significant
gains in WAZ (0.38) were reported for take-homéorat but not school meals.

Buttenheim, Alderman, and Friedman evaluated thgact of on-site feeding, take-
home rations, and a combination of both in schoblemote mountainous areas of Lao PDR
(2011). Significant improvements in both height-ége (0.29 SD) and weight-for-age (0.22
SD) among children 3-10 years of age were repdidedake-home rations, though the
authors suggest that the nutritional findings a®onclusive because of the complications
that arise in stratified analyses. As for spillowdfects in younger siblings, significant
increases in height-for-age were observed in abmld3-5 years of age, but the differences
seemed to be driven more by declines in the cantrol

Controlled before and after studies

Among CBAs, a meta-analysis of three studies imeloincome countries (Bailey
1962; Devada®t al 1979; Agarwal, Agarwal, and Upadhyay 1989) fogndater weight
gains than those in the RCTs (0.71 kg, 95% CI @048 95), approximately 0.75 kg per year
given study duration (Kristjanssogt al. 2007). In contrast to the RCT findings, meta-
analysis of the three CBAs found a significant effen height gain (1.43 cm, 95% CI 0.46 to
2.41), approximately one-third more than ratesash gn the control groups.



In one of the studies, a 12-month supplementdtiahof 504 Indonesian schoolboys
7-13 years of age assessed the impact of six eliffstupplements of varying caloric, protein,
and iron content on gains in height and weight I8ai962). No significant difference was
seen in weight increment between an expected \@aksicted by a regression equation and
any of the groups. However, the height incrementafl of the groups was greater than the
expected value, with a significant difference oledrfor both the sugar and Saridele (soya
bean milk) supplements. A tendency for the heggttt weight gains to be correlated with the
caloric value of the supplement was observed, thdlwgd retention that is associated with
higher caloric content unaccompanied by higher gonotontent as well may have also
contributed to the lack of effect reported for wsigains.

Conversely, large and significant effects on Heglght and weight were reported in a
supplementation study of 400 schoolchildren in\gibages in India (Devadast al 1979).
Two hundred children aged 5-8 years were provideld & daily supplement of local, low
cost food for ten months, and their height and heigcrements over the time were
compared to those of un-supplemented children isgras a control. Each of the three age
sub-groups were reported to have significant heggimis of >2.5 cm over the control as well
as significant weight gains between 0.33-0.95 kgentlan the control.

A controlled before and after study was also utadten in Jamaica, assessing the
impact of school breakfast on the percent of stahti@ight-for-age and weight-for-age in
106 children with a mean age around 12.5 years ¢Ro@rantham-McGregor, and Elston
1983). After three months, no significant effe@sabserved for either height or weight, but
a reanalysis by Kristjanssat al (2007) reported a small but significant effeat ieight in
favour of control children. Like in Kenya, the hats suggest that the apparent lack of gains
may be due in part to substitution at home.

A study of the India mid-day meal programme as=sise effect of two years of food
supplementation on 146 rural primary schoolchildeempared to 304 controls (84-132
months) (Agarwal, Agarwal, and Upadhyay 1989). dignificant effect on height gain was
observed, though weight gain was 0.63 and 0.79idfgeh for boys and girls respectively in
the supplemented group. This minimal influenceld@dae due in part to substitution at home
as a dietary survey of a sub-sample of the childoeimd an average increase of 200 kcal
rather than the 450-500 kcal of the mid-day meppkment.

Micronutrient status

In the meat, milk, or energy supplementation R&Kenyan schoolchildren, plasma
vitamin B-12 concentrations were significantly gezan the meat and milk groups, but no
significant improvements were observed for the otinecronutrients observed, potentially
due to malaria and other infections (Siekmatral. 2003). In the school feeding and take-
home rations RCT in northern Uganda, both intemeast were found to reduce anaemia
prevalence of females 10-13 years of age by 17eldc&ptage points (Adelma al. 2008).

Micronutrient supplementation and fortification

Anthropometric status

Micronutrient supplementation and fortificationvieaalso been found to increase
growth at school age. As mentioned above, a mahmsis of 33 zinc supplementation
studies in prepubertal children reported signiftoaffiects for both weight (0.31 kg, 95% ClI
0.18 to 0.44) and height (0.35 cm, 95% CI 0.19.&6dp(Brownet al. 2002). In seven of the
studies, the mean initial age of the children wisagpr than 5 years of age. A meta-analysis



of the effects of vitamin A, iron, and multiple moawutrient interventions on the growth of
children <18 years of age found significant impmeats in height and weight with multiple
micronutrient interventions but not with vitamindk iron alone (Ramakrishnaet al. 2004).

Of the 14 vitamin A intervention studies, only omas in children of school age, which did
report significant improvements in growth (Mwastial 2000). Anaemic schoolchildren 9—
12 years of age receiving vitamin A supplementagjamed 0.4 kg (95% CI1 0.19 to 0.65) and
0.2 cm (0.08 to 0.42) more over the three-monthdystperiod than those receiving the
placebo. Of the 21 iron interventions studieshi& ineta-analysis, seven were in children of
school age (Chwang, Soemantri, and Pollitt 1988h&met al 1990; Lawles®t al 1994,
Aguayo 2000; Beaslegt al. 2000; Mwanriet al 2000; Sungthongt al 2002). Stratifying
all 21 studies by age at baseline did not resuétny significant weighted mean effect sizes
(Ramakrishnaret al. 2004). Five multiple micronutrient interventiongre included in the
meta-analysis, two of which were in school-agedrkih and reported significant effects for
height and weight (Abramet al 2003; Ashet al. 2003).

A more recent systematic review focusing on mldtimicronutrient fortification in
school-age children reported mixed effects for heignd weight gain (Bestt al. 2011).
Significant improvements in weight gain were foundour studies (Abramset al 2003; Ash
et al 2003; Sarmat al. 2006; Hydert al 2007), averaging between 0.47 and 0.56 kg more
than the control groups (Best al 2011). Ashet al (2003) and Sarmat al (2006) also
reported significant height gains over the congr@ups of 0.6 cm after 6 months and 1.2 cm
after 14 months, respectively. However, threeiffodtion studies included in the systematic
review did not find any significant effects for gkt or weight (van Stuijvenbesrg al 1999;
Solonet al 2003; Mangeet al 2008), potentially due to extra energy and maaments
being supplied to the control groups as well.

Micronutrient status

The systematic review on multiple micronutrienttiftication also found positive
effects on micronutrient status and reductionhegrevalence of anaemia in comparison to
no fortification or fortification with a single mionutrient (Bestet al. 2011). Eight of ten
studies observed improvement in iron and haemoglstaitus, and consistent improvement in
iodine, vitamin A, and B vitamin status were alsparted. However, only two of six studies
found improvements in zinc status, potentially thuéhe interaction between zinc and iron or
the low reliability of the indicators of individuainc status. (See Tables 1-3 in Betsgal
[2011] for further details on the studies.)

Other micronutrient supplementation and fortificatstudies not reviewed by Besit
al. (2011) have also found responses dependent agessinitial micronutrient status, and
multiple micronutrient fortification. A study of on-fortified whole maize flour in Kenya
found dose-dependent improvements in the iron stattschoolchildren in Kenya (Andang’o
et al 2007). In a clinical trial in the Philippines, @ditt bun flour fortified with vitamin A was
found to improve the vitamin A status of schooldhen whose initial serum retinol
concentrations were low (Solat al 2000). A recent RCT in Viethamese schoolchildren
found that both multiple micronutrient-fortified daiuits and weekly iron supplementation
providing the same amount of iron over a six-mqmhod significantly improved iron status
over control groups. However, only the multiple roimutrient-fortified biscuits decreased the
prevalence of anaemia as well, suggesting that otlteients in the biscuits affected anaemia
status (Hietet al. 2012).

A number of studies have also evaluated the efficaed effectiveness of using
different methods of micronutrient delivery. A dief supplement providing 11



micronutrients to schoolchildren in Tanzania siguaihtly improved iron and vitamin A
status compared with controls in an efficacy ffiathamet al 2003).

In terms of micronutrient powders (MNP) as a metlbdielivery, in a randomised
controlled efficacy trial of a multiple MNP servedth school lunch in northeast Thailand
(included in the Besket al [2011] review), no effect was observed for anaerbut
improvements in zinc, iodine, and haemoglobin statere reported (Winichagoaoet al
2006). In a RCT in Himalayan villages in India, tqle micronutrient fortification of meals
cooked and fortified at school using a premixed gewwas found to be effective in
improving iron, vitamin A, and folate status in eolchildren (Oseiet al 2010). As
untargeted MNP containing the Reference Nutrieakiea (RNI) for iron is no longer
recommended in malarial areas, a recent study ighdul after the Best al. [2011] review)
of low-iron/-zinc MNP with a phytase and iron asReé&DTA and ascorbic acid was still
found to be efficacious in reducing iron and zirdidency in South African schoolchildren
(Troeschet al 2011). An upcoming Cochrane review will be assgsthe nutrition, health,
and development effects of MNP with iron alone @thwron and other micronutrients among
children 24 months to 12 years old, lending insighthe impact by age group (De-Regqil,
Jefferds, and Pefia-Rosas 2012).

5 The costs of school feeding

When designing a school feeding programme withrittart objectives, cost
considerations are a key driver of programming slens. Generally, the costs of school
feeding programmes will depend on several differfattors, including the choice of
modality, the composition and size of the ratiamg #ghe caloric intake per day (all of which
are nutrition-related) as well as the number ofefieraries and school feeding days per year.
Logistics, security and climatic conditions alsowvéan impact on programme expenditures.
Expenditures will also vary year on year, as progre operations adapt to the particular
context.

Remarkably, and despite its popularity as a programthere is a dearth in the
evidence of the costs of school feeding. A handfuield-based studies, mostly from WFP-
assisted programmes provide the most recent intavman school feeding programme
costs. The studies from WFP programmes use prigticientical methodologies, thus
making comparisons between the findings more meéuin

The most recent evidence of school feeding costhenliterature involves a study
aimed at updating benchmarks and at understandimgdst drivers and cost-containment
opportunities of school feeding programmes (Getlial 2011). The study covered school
feeding activities from 78 WFP and Government suigub projects, including over 16
million beneficiaries in 62 low and middle incomauatries. The standardised yearly average
school feeding cost per child was $48 USD. Thelyezosts per child were lowest at $23
USD for biscuit programmes and highest for take-deoations programmes at $75 USD. The
average cost of programs combining onsite meals @itra take-home rations for children
from vulnerable households (e.g. girls in areahwatge gender disparities) was $61 USD.
The range of costs is such that there is consitkeralberlap across the modalities,
highlighting the opportunities for cost containme@Gommodity costs were on average 58
percent of total costs, and were highest for takedarations and biscuit programmes (68 and
71 percent respectively). As this analysis doesimdude school level costs, these findings
highlight the higher non-transfer costs for prognaes delivering cooked meals in schools
compared to other school feeding modalities.



5.1 Costs of on-site meals

Estimating the full cost of on-site meal programnsesot always straightforward, as
providing cooked meals in schools generally inctuderange of school level costs that are
normally not included within overall programme ergiures. A study (Gallowagt al
2009) estimated the full costs of on-site meal mognes by collecting data from school
feeding programme implementers at all levels irodntries in Sub-Saharan Africa (Kenya,
Malawi, Lesotho and The Gambia). Programme coste w&ndardised using a typical 200
feeding day school year, a 700kcals daily ratiord also adjusted for breaks in the food
delivery pipeline. The costs of school feeding ethdrom $28 USD to $63 USD per child
per year (weighted average $40 per child per y&ar)average, commodity costs accounted
for 59 percent of total expenditure. The contribntfrom local communities averaged at 5
percent of total cost (varying from 0 in Lesothdltopercent in Kenya), or about $2 USD per
child per year on average. WFP costs accounte@f@ercent of total programme costs.

Another study coveringnly WFP project expenditures in 42 countfi¢&elli, Al-
Shaiba, and Espejo 2009) found that in 19 counfiesiding on-site meals the average cost
of the programme, standardised using the same péessoutlined above, was $20.40 USD
per child per year. Regional variations in the sasere mostly due to the choice of school
feeding modalit§. Factoring in non-WFP costs, by assuming the S&&@/non-WFP share
of full implementation costs as the Galloway etsalidy, would imply total costs for on-site
meals of approximately $50 USD on average per geldyear.

5.2 Costs of fortified biscuits

Analyses of school level costs for biscuit prograsniave generally found these
fairly negligible, making cost estimations for thischool feeding modality more
straightforward. A full cost analysis of WFP assisprogrammes in three countri¢Gelli et
al. 2006) found that the weighted average standatdisst of providing fortified biscuits
was $12.77 USD per child per year. The cost peefigary varied substantially from one
country to another, ranging from $10.86 USD in Badgsh to $17.59 USD in Indonesia.
The cost of commodities accounted for an averadg&lgiercent of total project costs, about
22 points higher than for other cooked meals.

5.3 Costs of take-home rations

As for fortified biscuit programmes, costs at tlobaol level for take-home rations
programmes are generally negligible. An analysishef full cost of the take-home rations
programme in Pakistan (Ahmext al 2007) found that the full cost of implementing th
programme, adjusted over breaks in the food pipelvas $63 USD per child per year. Food
costs accounted for 63 percent of total programxperediture.




An analysis of only WFP costs (Geé#it al 2009), covering four countries (China,
Ghana, Pakistan and Yemen) found that the avemgieo€take-home rations was $52 USD.
The higher costs for take-home rations compareathier modalities of school feeding were
found to be mostly due to the larger volumes ofifdestributed to each child; in this data set,
over a school year, take-home rations deliveredcqopately twice as much food per child
compared to on-site meals. Moreover, the standatrdis methodology used in this analysis
might not always be appropriate for take-home ratiprogrammes, where food is distributed
conditional to attendance. Adjusting costs by p&hmonnage over distributed tonnage is
likely to overestimate costs for take-home rations.

5.4 Cost-efficiency considerations

The choice of modality of food delivery in scho@lshconsiderable implications, both
from the programme objectives and costs perspectiVe date there is a dearth in the
evidence on cost-effectiveness comparisons achesslifferent modalities; this remains an
important area of future research. However, thereome emerging data on cost-efficiency:
On-site meals are approximately three times mos#lycthan fortified biscuits: This is a very
considerable overhead, particularly if we consittext most schools assisted by WFP are
located in vulnerable, food-insecure areas and cemities around the schools will generally
have to bear these costs.

Table 1: Comparison of average cost per beneficianyand per nutrient delivery for fortified biscuits and
on-site meals (in $USD) (Source: Bundy et al., 2009

Standardised Cost per Cost per Costper 100 mcg Cost per 100

cost per 100 kcals mg of Iron of Vitamin A mcg of lodine
Modality beneficiary delivered delivered delivered delivered
On-Sité 40 11 9 19 130
Biscuits 13 5 2 4 19

Furthermore, as shown in Table 1, biscuits are mosg-efficient in terms of energy
and micronutrient delivery, making them an ideabich in contexts where micronutrient
deficiencies in school-age children are widespraad the infrastructure and resources for
school meal programmes are constrained.

Only one other study was identified in the literatthat analysed the costs of school
feeding in different countries (Horton 1992). Inisthanalysis the cost of programmes
providing food through schools standardised ovér @®ys and 1000 kilocalories varied from
$19.35 to $208.59. Average costs by region ranged 79 USD in Sub-Saharan Africa to
$91 USD in Asia. In addition, only two other impaevaluations of school feeding
programmes in Bangladesh included data on cos#s.cbkt of the Government take home
ration programme was reported to be US$0.10 pdd gier day (Ahmed and del Ninno
2002), though no analysis of the costs was providibd fortified biscuit program costs were
reported to be US$18 per child per year, coverd@ sthool days (Ahmed 2004).

65 % "t 6 ". "$ # %



5.5 Cost drivers

There is very limited data on the cost drivers @il feeding programmes. In the
WFP analyses, commodity costs were generally fdonoe the main cost drivers, with the
food basket and ration nutritional content varyewnsiderably from country to country.
Because of in-kind donations to WFP, in severalntoes, commodities were used in the
food basket that might have otherwise been repldgetbods procured on the market at
lower prices. Landlocked countries such as the r@eAffrican Republic, Malawi and Mali,
or countries with poor road networks to assistedsusuch as Madagascar were found to face
high transportation costs. This finding may reflgwt nature of WFP programmes, where the
bulk of the food is not generally purchased in elpsoximity to assisted schools which are
generally found in food in-secure areas. From pleispective, food purchases in the vicinity
of schools could be used to offset the transportatosts associated with traditional food-aid
programmes. Often, logistics on difficult roads aempounded by volatile security
situations, as in WFP assisted areas in Pakistatgr§ and Uganda, for example.

Further analysis of cost drivers was limited insthstudies by the aggregate nature of
the cost categories in the data. Staff costs, fcample, were aggregated alongside
maintenance and other recurrent costs with thecbDBapport Costs category. More in-depth
country analysis will be required to determine #jpecost drivers. The analysis of the costs
of WFP school feeding programmes also suggestedhbédlexibility of the school feeding
programme design is often limited by the in-kindhdtions to WFP, which also contribute to
higher costs, and therefore lower the overall edstiency of the programme. The
benchmarks presented in this analysis reflect émeralised WFP implementation model that
is not always relevant in terms of Government stheeding programmes, particularly those
models procuring food in the communities surrougdassisted schools. Understanding the
cost drivers associated with the different scheelding models remains an important area of
future research.

5.6 Costs of other school health and nutrition inteventions

Addressing micro-nutrient deficiencies, in partaruiron and iodine, has been shown
to have a positive impact on learning (see Tar@93Pfor a review of studies on nutrition
and school performance). Micronutrient powders lsara cost-effective solution to combat
micronutrient deficiencies, for example, by addikgy micronutrients to unprocessed home-
grown school meals reaching school children in faesecure and remote areas. The
Copenhagen Consensus ranked micronutrient inteoventfirst among all development
interventions in terms of spending priorities basedbenefit-cost ratios. For multi-dose
sachets of 8 gram (20 servings) appropriate forinsehool feeding programmes the costs
are ~0.01 USD per serving. The average WFP progewswost per child for one school year
is 3.2 USD.

Other school-health and nutrition interventions e(SERESH/Essential Package
framework) have also been shown to have benefiteaming in the classroom, some for a
fraction of the cost of school feeding. A key inemtion in within FRESH/Essential Package
is helminth control, or deworming. School-age ctaldtypically have the highest intensity of
worm infection of any age group (Bunéy al. 1992). De-worming interventions have been
shown to reduce school absenteeism and contributestimprovement of cognitive function
in school age children (Grigorenket al 2006), all for a very modest investment of
approximately $0.50 USD per child per year (BundiDP). The cost per added year of
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schooling in deworming interventions was estimaiede approximately $3.50 USD per
child per year (Miguel and Kremer 2004).

Iron deficiency anaemia is thought to affect ab®i® million school-age children
worldwide, with prevalence of anaemia reaching apipnately 40 percent amongst children
in various parts of Asia and Africa. Research shdolmat children with iron deficiencies
sufficient to cause anaemia are at a disadvantagelemically, and their cognitive
performance has been shown to improve with iromagne Iron supplementation, coupled
with deworming, was found to increase per-schoaoligpation by 5.8 percent, at a cost of
approximately $1.70 USD per child (Bobonis, Migwsid Puri-Sharma 2006).

Conditional cash transfer (CCT) programmes haven lsf®wn to have significant
effect on pupils’ education, health and nutritibtagvlings and Rubio 2005). In Progresa, the
CCT programme in Mexico, the costs per added yéaclhooling were found to be over
$4,000USD (Schultz 2004). On the other hand CCThnammes have also been shown to
have contributed to reducing inequality in thredin.@American countries, through well
targeted, large-scale social transfer programmes.

6. Conclusions

6.1 Programme theory: School feeding and nutrition

The programme theory, existing evidence base, aostl implications are all key
considerations in providing evidence-based guidaacaational governments on school
feeding and nutrition. Understanding the contedentifying the target population, planning
the intervention and service delivery, and develgpghe impact theory — all components of
the programme theory — delineates the mechanismdspathways through which school
feeding may affect short- and medium-term outcoasesvell as long-term impact. Framing
these pathways helps inform the interpretatiorhefliterature review findings here, focused
on school feeding and nutrition (e.g. the substitueffects discussed above).

6.2 Literature review

Based on the evidence reviewed in the literateweew, Table 2 provides a qualitative
assessment of the relative evidence bases on pothatric and micronutrient outcomes for
in-school meals, take-home rations, multiple mictaent fortification, and micronutrient
powder, specifically.

Table 2. An Assessment of the Effect of School keedn Nutrition Outcomes

School feeding activityy Anthropometric status Micndrient status

Height/stunting | Weight/ Iron Hemoglobin/| lodine | Vitamin A | Zin | B—

underweight anemia c vitamins

In-school meals +++ +++ + ++ n.a. + + +
Take-home rations ++ ++ n.a. + n.a. n.a. na. n.a.
Multiple micronutrient| ++ ++ +++ +++ + +++ +++ +
fortification
Multiple micronutrient| ++ ++ ++ ++ + ++ ++ | +
powder




Source Authors’ compilation. See text for data sources.
Note n.a. = not assessed by an RCT.

+ = evidence from one RCT.

++ = evidence from two RCTs.

+++ = evidence from more than two RCTSs.

Because of the complex pathways described in &igew, we should only expect a
limited impact of school feeding on nutritional tsis of children. However, we might expect
an improvement in children’s activity and play aam improvement in nutritional status of
siblings (if substitution effects are strong).

Food supplementation

To summarize the findings from food supplementatgiudies, six RCTs with
medium to large sample sizes and ranging betweand824 months in duration observed
anthropometric outcomes. Small, significant effegisveight gain and small, non-significant
effects on height gain were reported for school-agklren. The spill-over benefits observed
for younger siblings indicate that school feedimgild have in important role in promoting
the health of the next generation of mothers. lar foontrolled before and after studies
(medium samples sizes, ranging between 3 and 24hsiamduration), significant effects on
height and weight gain were reported.

Nearly all of the food supplementation studiest ttggorted significant height and
weight gains included an animal-based product (Hostal 1998; Grillenbergeet al 2003;
Du et al 2004), not usually included in school feedinggreanmes in low-income countries.
Additionally, initial nutrition status may play ale, as seen in the Grillenbergsral. (2003)
study, which reported a significant effect on heiglain in the subset of children with
baseline HAZ -1.4.

Micronutrient supplementation and fortification

For micronutrient supplementation and fortificatia systematic review of multiple
micronutrient fortification reported consistent irapement in micronutrient status and
reduced anaemia prevalence but equivocal resulimmfmrovements in anthropometric status,
potentially due to the provision of energy to cohtgroups as well. No RCTs that assessed
anthropometric status were found to have a twoway-tlesign to separate the effects of
macronutrients and multiple micronutrients (seeaesh agenda below).

The different methods of delivering micronutriersiee currently being studied to
assess acceptability to children and develop mestlebadeducing the risk of overdose while
maintaining a sufficiently high dose to impact mignal status.

Cost considerations

The apparent variation in costs of school feedingg@ammes among low-income
countries implies that there is considerable oppoty for cost containment, provided that
the drivers of costs are better understood. Thevagice of the modality is an important issue,
and there is a particular lack of information omtifeed biscuits and for take-home rations.
Commodity costs were on average 58 percent of taistls, and were highest for take-home



rations and biscuit programmes (68 and 71 peraspectively). As this analysis does not
include school level costs, these findings highlighe higher non-transfer costs for
programmes delivering cooked meals in schools coatb@ other school feeding modalities.

6.3 Research agenda

As identified above, there are a number of keyasifer research on school feeding
and nutrition.
Impact studies that assess the potential nutritibwantribution of different designs
of school feeding programmedhe need for more operational studies exploriog h
to improve the capacity and effectiveness of nofritelated programmes, for
example, by adding nutrition and family health edeits to existing school feeding
programmes, also examining the substitution effdchousehold level, has been
identified as a key part of the overall school fagdresearch agenda (Bundy al
2009).
School feeding and nutrition impact studies thatsal measure physical activity
levels (PAL), particularly in adolescents who engam considerable work and play
As described above, the impact of food supplemiemadepends on the extent of
substitution effects and on whether children aoegasing the use of energy for PAL
and BMR. Research (including theoretical framingdefinition of the minimum
acceptable level of PAL, and a standardised waymefsuring it) is needed to
determine whether children adapt to nutritionaésdrby reducing weight or PAL.
Assessments on whether rapid urbanisation and chesgn diets in low- and
middle-income countries is resulting in overweigahd obesity As there is little to
no evidence available on this topic, overweight ahdsity outcomes are not covered
in the paper. However, the nutrition transitiontth@ny countries are experiencing
has led to changes in school feeding policy (& ddrazil and Mexico) and highlights
the need for further research in this area.
Analysis of nutrition outcomes of school feeding bge group and content and size
of the ration To help inform evidence-based guidance usindeaclicle approach,
further analysis is needed to evaluate any diffemkimpacts of school feeding by
age group. Additionally, more analysis on conterd aize of rations will strengthen
programme design guidance.
Assessments to separate the effects of macronutsiemnd multiple micronutrients
as well as evaluate interactions in micronutrientiigplementation and fortification
studies Two-by-two designs for future multiple micronenk intervention studies
have been recommended, involving multiple micraeatr fortification against an
unfortified food, a multiple micronutrient tableand no intervention (Bestt al
2011).
Comparisons of costs and cost-effectiveness acrd#éerent modalities and
associated nutrient composition, along with analysiof the cost drivers
Remarkably, and despite its popularity as a programthere is a dearth in the
evidence of the costs of school feeding, partitylaon cost-effectiveness
comparisons across the different modalities andciested nutrient composition.
Additionally, understanding the cost drivers asated with the different school
feeding models remains an important area of futesearch.



In conclusion, findings from this review suggesittivell-designed school feeding programs,
which include micronutrient fortification, can pide nutritional benefits and should

complement and not compete with nutrition progrdarsyounger children, which remain a
clear priority for targeting malnutrition overallmportant gaps in the evidence remain,
hoverer, including the link between quality of schéood service delivery and impact, as
well as the potential for “home-grown” approachesbenefit children of different age-

groups, including preschoolers and adolescents.
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