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Abstract

Context: School feeding programmes have been widely implemented 
and particularly in developing countries with the aim to improve school 
enrolment and attendance especially of girls and to reduce short term 
hunger�to�improve�children’s�performance�in�school.�Beyond�the�¿rst�1000�
days of the lives of children, school feeding programmes remain one of the 
critical interventions that have used schools as a platform to contribute to 
the�ful¿lment�of�their�nutritional�needs�though�the�evidence�to�this�e򯿿ect�
is little and mixed. 

Objective: This review focused on assessing the impact of school feeding 
programmes on reduction in underweight, thinness, and stunting among 
primary school children in developing countries.

Data sources: Electronic searches were carried out in PUBMED, SCOPUS 
and Cochrane library. The WHO clinical trials registry as well as reference 
lists of relevant articles were also hand searched. 

Data Extraction: Data was extracted from included studies which have 
been�published�in�the�past�10�years�(2010�-�August�2021)�from�original�
research where the main intervention was the provision of school based 
meals.

Data analysis: Meta-analysis� was� conducted� to� determine� changes� in�
height-for-age� (HAZ),� weight-for-age� (WAZ)� and� BMI-for-age� (BAZ)�
z� scores.� A� random� e򯿿ects� model� was� applied� to� determine� the� mean�
di򯿿erence�in�all�outcomes�of�interest�which�were�evaluated�as�continuous�
variables. 

Results: Children�aged�3-16�years�were�enrolled�in�the�included�studies�
and� the� number� of� participants� ranged� between� 321� and� 2,869� across�
studies. Of the included studies, the feeding intervention provided for a 
minimum�of�30%�RDA�for�the�age�group�with�the�intervention�lasting�up�
to a maximum of 34 weeks. The impact of school feeding intervention on 
HAZ,�BAZ�and�WAZ�showed�statistically�non-signi¿cant�(p>0.05)�mean�
di򯿿erences�of�0.02�(95%�CI,�-0.06�to�0.10),�0.11�(95%�CI,�-0.01�to�0.23)�
and�0.06�(95%�CI,�-0.04�to�0.16)�respectively.

Conclusion: School�feeding�interventions�have�not�shown�any�signi¿cant�
positive� e򯿿ect� on� the� physical� nutrition� outcomes� of� primary� school�
children. Short duration of intervention  during the studies, poor compliance 
to feeding and substitution of school meals could have accounted for the 
weak�e򯿿ect�sizes.
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Introduction
Background

Poor diet is the leading cause of mortality and morbidity 
worldwide, exceeding the burdens attributable to many 
other�major�global�health�challenges.�According�to�the�2020�
Global�Nutrition�Report,� an� average� of�820�million� people�
worldwide� (1� in� every� 9)� are� hungry� or� undernourished,�
with�numbers� rising� since�2015,� especially� in�Africa,�West�
Asia�and�Latin�America.�This�situation�of�poor�nutrition�and�
health conditions in these developing regions apart from 
the most often fatal end, have implications for the later 
lives�of�the�surviving�children.�It�is�known�that�malnutrition�
worsens poverty and reduces economic growth and its 
said� to� cost� many� developing� nations� 2-3%� of� their� GDP�
every� year� [1].�Malnutrition� during� early� childhood� results�
in children achieving less at school during school age and 
their productivity and state of health in adult life becomes 
seriously�a򯿿ected.�Educational�and�health�outcomes�however�
can still be improved for children during their school age by 
using the school as an opportune setting to provide adequate 
health and nutrition interventions and services. School 
feeding programmes are one of such interventions that have 
used�schools�as�a�platform�to�contribute�to�the�ful¿lment�of�
the�nutritional�needs�of�children�beyond�the�¿rst�2�years�of�
their lives. School feeding programmes are thus interventions 
that�provide�food�to�school�children�either�as�in-school�meals�
where�the�children�are�fed�at�school�or�given�take-home�food�
rations� [2].� School� feeding� programmes� come� in� di򯿿erent�
modalities�and�are�currently�being�used�in�over�161�countries�
providing�school�meals�to�over�388�million�children�[3]�and�
receiving various forms and magnitude of support from 
the World Food Programme and its development partners. 
According�to�the�World�Food�Programme�[3],�the�number�of�
children�receiving�school�meals�grew�by�9�percent�globally�
and�36� percent� in� low-income�countries�between� 2013�and�
2020.� These� feeding� programmes� have� been� implemented�
in�many�developing�countries�with�varying� objectives� such�
as the reduction of short term hunger to improve children’s 
performance in school, encourage school enrolment and 
attendance, retention of girls in school and also as a means to 
improve�nutritional�status�of�school�aged�children.�Objectives�
of�the�review.�It�is�estimated�that�governments�invest�between�
US$41�-�US$43�billion�annually�on�school�feeding�programs�
(WFP,� 2020)� yet� there� is� a� huge� controversy� over� the�
e򯿿ectiveness� of� the� school� feeding� programmes.� Evidence�
available show remarkable impact of the SFPs in improving 
school�attendance�however�evidence�for�nutritional�bene¿ts�
is�little�and�mixed.�A�recent�meta-analysis�[5]�shows�impact�
of�feeding�programmes�in�schools�on�iron�de¿ciency�anaemia�
reduction in developing countries. Following the Preferred 
Reporting�Items�for�Systematic�Reviews�and�Meta-Analyses�
(PRISMA)�guidelines,�this�review�therefore�aims�to�consider�
the most recent literature for new evidence on the impact 

of the school feeding programmes on physical nutritional 
outcomes of primary school children in developing countries. 
The review will primarily focus on the intervention’s impact 
on reduction in underweight, thinness, and stunting among 
primary school children in developing countries.

Methods
Eligibility criteria
Type of studies

This review included both experimental and observational 
studies. The randomized controlled trials that met the 
eligibility criteria were solely used in the quantitative data 
synthesis�in�the�meta-analysis�whilst�the�observational�studies�
were used together with the trials for the qualitative synthesis. 
Only studies written in English and peer reviewed with full 
text available were included. Studies with only abstract 
available and those that were not fully written in English 
language�were�excluded.�In�terms�of�publication�timeframe,�
this review only included studies which have been published 
within�the�past�10�years�(from�2010�to�August�2021).�This�was�
to ensure the review gathered the most current literature in the 
study area considering new evidence and also not to merely 
repeat�the�¿ndings�of�earlier�systematic�reviews�[5]�that�had�
a similar focus. The review also excluded articles which were 
written� based� on� review� of� existing� literature� (systematic�
reviews� and�meta-analysis)� and� thus� only� included� articles�
based� on� original� research� (primary� data).� Only� original�
research articles have been included as a measure of avoiding 
duplicate�e򯿿ect�of�an�article�associated�with�its�use�as�primary�
literature and also its use in a secondary literature in the same 
work.

Type of participants
This review aims to draw conclusions on the impact of 

school feeding programmes on primary school children in 
developing countries hence only studies that were conducted 
in developing countries were included. Developing countries 
were determined using the World Bank’s list of economies 
(World� Bank� 2021).� The� inclusion� and� exclusion� criteria�
did not segregate between whether the study sample was 
drawn� from� an� urban,� rural,� slum� or� socio-economically�
disadvantaged areas in as far as the setting is in a low and 
middle income country. Studies which were carried out on 
primary school children were included whiles those that only 
involved�pre-school�or�high�school�children�were�excluded.�
Inclusion�was�not�narrowed�down�to�any�article�with�sample�
population� of� a� speci¿c� age� group� but� broadly� on� primary�
school pupils irrespective of their age or stage.

Types of Intervention 
Studies were only included if the main intervention was 

the provision of school based meals through a school feeding 
programme which includes  breakfast or lunch and also 
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snacks� including�milk� and� cookies� (biscuits)� as� de¿ned� by�
WFP�(2013).� In� studies�where�more� than�one� interventions�
was provided, such studies were included in this review and 
the�results�of�the�intervention�that�¿ts�the�de¿nition�of�school�
feeding� described� above�was� included� in� the� pooled� e򯿿ect�
analysis. However if all interventions are school based meals, 
then the outcomes of all the interventions are included in the 
analysis. Studies were excluded if the intervention was not 
in a school setting. Studies that provided only micronutrient 
supplementation,� take-home� food� rations,� food� stamps� and�
stand-alone�school�nutrition�education�were�excluded�as�well.�
Studies with interventions which provide cash transfers to 
parents of primary school children were also excluded from 
this review.

Types of Outcome Measures 
Studies that measured changes in physical nutrition 

outcomes� associated�with� in-school�meals�were� included�in�
this review. Outcomes of physical nutritional status that were 
considered in this review were the anthropometric indicators 
of leanness, chronic and acute malnutrition particularly, 
underweight,� stunting� and� BMI� for� age.� The� Participants,�
Interventions,� Comparators,� Outcomes� and� Study� design�
(PICOS)�criteria�for�inclusion�and�exclusion�are�described�in�
table�1.

Sources of information
The� studies� included� were� identi¿ed� through� the� use�

of electronic database search. The databases that were 

particularly� searched� were� COCHRANE� LIBRARY,�
PUBMED�and�SCOPUS.�In�order�to�explore�grey�literature,�
the�World�Health�Organization�(WHO)�international�clinical�
trials� registry�platform� (http://apps.who.int/trialsearch/)�was�
also searched for studies which have been completed but not 
published�in�peer�review�journals.�

Search strategy
The basic search terms that were used were, ‘school 

lunch’,� ‘school� feeding’,� ‘mid-day� meal’,� ‘school� based�
feeding’, ‘school nutrition’. Some additional terms that were 
used included ‘nutritional status’, ‘anthropometry’, ‘stunting’, 
wasting’, ‘underweight’. The basic search terms were either 
used individually in the search or in combination with the 
additional� search� terms� to� generate� the� articles.� Table� 2�
shows�the�detailed�search�strategy�as�applied�in�COCHRANE�
LIBRARY,�PUBMED�and�SCOPUS.

Selection of studies and data synthesis
The results generated from the use of the search terms 

was�¿ltered�using�the�various�inclusion�and�exclusion�criteria�
described�in�table�1�above�in�each�of�the�electronic�databases.�
The total number of articles retrieved after preliminary 
search� from� the� three� databases� were� 493.� 2� other� articles�
were obtained from the search for grey literature. Upon the 
removal�of�54�duplicate�articles,�413�irrelevant�articles�were�
further removed through tittle and abstract screening. Full text 
reading�was�done�for�28�studies�during�which�an�additional�
20� articles� were� excluded�with� 8� articles� remaining� which�

PICOS Criteria Inclusion Exclusion

Participants
Study subjects being primary school children Pre-school children and high school children

Study participants being from a developing country Study participants being from a developed country

Interventions School feeding – in-school meals provided; breakfast or lunch or nacks
Take home food rations

chool based micronutrient supplementation
Food stamps

Comparators
Articles with an intervention and comparison group/control group Control group receiving any form of in-school 

feeding/micronutrient supplementationControl/comparison group did receive any kind of 

Outcomes
Primary:�studies�that�measured�indicators�of�iron�de¿ciency�anaemia�

(haemoglobin and serum ferritin concentrations)  
Secondary: dietary iron consumption from in-school meals

Study Design
Randomized trials Conference abstracts of randomized trials without 

suႈcient�informationObservational studies; to be used for only qualitative synthesis

Table 1: PICOS�criteria�for�inclusion�and�exclusion�of�studies

PUBMED

(((school feeding[Title/Abstract]) OR (school meal[Title/Abstract])) OR (school lunch[Title/Abstract])) AND (((((((nutritional status[MeSH 
Major Topic]) ) OR (stunting[MeSH Terms])) OR (wasting[MeSH Terms])) OR (underweight[MeSH Terms])) OR (weight[MeSH Terms])) OR 
(height[MeSH Terms]))

SCOPUS

query : ((TITLE-ABS-KEY(school feeding) OR TITLE-ABS-KEY(school lunch) OR TITLE-ABS-KEY(school meal) AND TITLE-ABS-KEY(nutritional 
status) AND TITLE-ABS-KEY(stunting, wasting, underweight, weight, height)))

Table 2: Search strategy
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satis¿ed� the� inclusion� criteria.�Of� the�8� included� studies,� 4�
were randomised controlled trials whiles the other 4 were 
observational�studies.�Figure�1�details�the�selection�of�studies.

Summary measures and synthesis of results
Meta-analysis� was� conducted� using� Cochrane�

Collaboration� Review� Manager� (RevMan� version� 5.4).�
Predicting an eminent clinical heterogeneity in the studies 
related to the varying modes of the school feeding intervention, 
a�random�e򯿿ects�model�was�applied�in�the�analysis�and�this�
was�determined�a�priori.�All�the�three�outcomes�of�this�review;�
Height-for-age�z�scores�and�Weight-for-age�z�scores�as�well�as�
BMI-for-age�z�scores�were�evaluated�as�continuous�outcomes�
using�mean�di򯿿erences.�In�one�of�the�studies;�Neervort�et�al.�
2013,�all�the�outcome�data�was�presented�in�prevalence�rates�
and were thus not used in the meta analysis because the mean 
and�standard�deviations�could�not�be�obtained�[7].�For�studies�
that provided standard errors instead of standard deviations, 
the standard deviations for the sample means were calculated 
using���SD�=�SE�x�√N��where�SD�is�Standard�Deviation,�SE,�
Standard�error�and�N,�the�sample�size�[8].�

Assessing Heterogeneity and Publication Bias
Clinical heterogeneity was assessed by considering the 

ages of the participants enrolled in the study and the type and 

quality of meals served in the school feeding programmes 
used in the various studies. Statistical heterogeneity on the 
other hand was assessed using visual inspection of forest 
plots,�I2�measures�and�their�respective�chi�square�tests�[9].�An�I2�
greater�than�75%�was�evaluated�as�considerable�heterogeneity.�
Funnel plots were not considered in the assessment of 
publication bias due to the few number of studies used in the 
Meta�analysis� [10].�However,�publication�bias�was�reduced�
through the adoption of a robust search strategy which 
included a thorough hand search of references of included 
studies as well as searches on the websites of the World Food 
Programme and the WHO clinical trials registry to identify 
studies�that�were�not�published�in�peer�review�journals.�

Results
Characteristics of included studies

The review included studies that were conducted in 
developing� countries� across� three� continents;� Africa,� Asia�
and� Latin� America.� Five� of� the� studies� were� conducted� in�
Africa,�two�studies�in�Latin�America�and�One�study�in�Asia.

Participants enrolled in the studies that were included in 
the review were all primary school pupils aged between 3 
and�16�years�with�number�of�participants�ranging�from�321�
to�2,869�across�studies.�See�table�of�included�studies�(Table�

Figure 1: XXXXXXXXXXXXXXXXXX
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4�and�Table�5)�for�details�of�participants�in�each�study.�With�
respect to the number of participants used in the meta analysis 
to evaluate the impact of school feeding programmes on the 
various� physical� nutritional� outcomes,� 3955� participants�
included in the trials was used to evaluate programme impact 
on�height-for-age�z� scores� (stunting)�whilst� 1562�and� 3930�
included�in�the�trials�were�used�to�evaluate�impact�on�weight-
for-age�and�BMI-for-age�respectively�as�shown�in�table�3.�The�
trials that were included in this review administered school 
feeding interventions that provided either snacks or a hot meal 
for lunch made from local foods. The feeding interventions 
provided� for� a� minimum� of� 30%� of� the� Recommended�
Dietary�Allowance�for�the�age�group�of�the�children�enrolled�
with�the�interventions�lasting�for�a�minimum�of�13�weeks�to�a�
maximum of 34 weeks.

Risk of Bias in included studies
For the randomized control trials which have been 

included�in�this�review,�the�risk�of�bias�judgements�have�been�
shown in the ‘risk of bias’ summary tables and ‘risk of bias’ 
graph�in�¿gure�2�and�¿gure�3�respectively.

All� the� included� trials� described� random� sequence�
generation and allocation concealment adequately and thus 
were rated as low risk of bias. Blinding of participants and 
personnel�was�only�described�by�Gelli�et�al�[11].�It�was�stated�
that participants and survey enumerators were not blinded 
to the allocation whiles the remaining studies were silent 
on�this.�Not�this�withstanding,�all�the�studies�were�judged�to�
be of low risk of bias for blinding of participants because 
the� outcomes� of� interest� are� not� likely� to� be� inÀuenced� by�
a lack of blinding. For blinding of outcome assessment, all 
the� studies�were� judged� to�have� an� unclear� risk�of�bias� for�
blinding�because�none�of�the�studies�had�reported�on�it.�All�the�

trials�included�in�this�review�were�judged�to�have�a�low�risk�
of bias associated with incomplete outcome data or attrition 
bias.�Only�Gelli�et�al.�[11]�had�published�the�protocol�for�the�
study�which�was�then�used�to�con¿rm�that�the�outcomes�that�
were reported were same as was published in the protocol. 
Thus a low risk of bias was noted for the study conducted 
by� Gelli� et� al� [11]� whiles� the� remaining� three� trials� were�
judged�to�have�an�unclear�risk�of�risk�of�reporting�bias�as�their�
protocols could not be retrieved hence there was no enough 
information�available�to�serve�as�basis�of�judgment.�On�other�
bias, preference bias was the other potential sources of bias 
that�was�evaluated.�All�the�studies�were�rated�as�having�a�low�
risk of other bias.

Synthesis of School Feeding Programme Impact
Height-for-Age z-score 

In� order� to� evaluate� the� impact� of� school� feeding�
programmes on height-for-age� z� scores� as� a� marker� for�
stunting,�3�randomized�controlled�trials�with�a�total�of�3,955�
participants were included in the Meta analysis. One of the 
studies provided a two arm intervention and both arms were 
used� separately� in� the� analysis� [12].� 3� of� the� interventions�
from the trials that were included in this analysis provided 
snacks�while�1�trial�provided�a�hot�meal�lunch.�This�indicates�
that� the� studies� that� contributed� to� the� pooled� e򯿿ect� were� 
very similar and as well not statistically heterogeneous  
(Tau2�=�0.00,�chi2�=�5.56,�df=�3,�p�=0.14;�I2�=�46%)�as�indicated�
in the meta analysis. The result of the meta analysis indicates 
that�there�is�no�signi¿cant�e򯿿ect�(p�=�0.65)�of�school�feeding�
programmes� on� height-for-age� z-scores� as� the� intervention�
only� resulted� in� a� marginal� e򯿿ect� size� of� 0.02� (95%� CI,�
-0.06� to� 0.10)� in� HAZ� among� school� feeding� bene¿ciaries�
compared�to�non-bene¿ciaries.

Outcome or Subgroup Studies Participants Statistical Method Estimate�E�ect

1.1 Height-for-age z scores 4 3955 Mean�Di񿿿erence�(IV,�Random,�95%�CI) 0.02 [-0.06, 0.10]

1.2 BMI-for-age z scores 4 3930 Mean�Di񿿿erence�(IV,�Random,�95%�CI) 0.11 [-0.01, 0.23]

1.3 Weight-for-age z scores 3 1562 Mean�Di񿿿erence�(IV,�Random,�95%�CI) 0.06 [-0.04, 0.16]

Table 3: E򯿿ect�estimates�on�outcomes.

Figure 2:�Risk�of�bias�graph:�review�authors'�judgements�about�each�risk�of�bias�item�presented�as�percentages�across�
all included studies
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BMI-for-Age z-score
Two single arm and one double arm randomized control 

trials were included in the meta analysis to evaluate the 
impact� of� school� feeding� programmes� on� BMI-for-Age�
z-scores� among� primary� school� children� in� developing�
countries.� A� total� of� 3930� participants� were� involved�with�
feeding� interventions� lasting� for� an� average� of� 24� weeks�
where either energy dense snacks or a hot meal lunch made 
from local ingredients were used. From the meta analysis, 
school� feeding� does� not� seem� to� confer� any� signi¿cant�
impact� in� terms� of� BAZ� on� bene¿ciaries.� An� insigni¿cant� 
(p� =� 0.08)�mean�di򯿿erence� of�0.11(95%�CI,� -0.01� to� 0.23)�
BAZ�exists�between�the�school�feeding�group�and�the�controls.�
The� contribution� of� the� various� trials� to� the� net� e򯿿ect�was�
fairly homogenous at a Tau2�of�0.01,�chi2�=�10.01�with�df=�3,� 
p�=0.02;�I2�=�70%��requiring�no�sub�group�analysis.

Weight-for-age z-scores
A�total�of�1562�participants�were�included�from�two�trials�

in� the� Meta� analysis� to� determine� the� e򯿿ect� of� providing�
school feeding programmes to primary school children on 
their�weight�for�age�z�scores�(WAZ).�The�two�trials�of�which�Figure 3: Risk�of�bias�summary:�review�authors'�judgements�about�each�risk�

of bias item for each included study.

Figure 4:�Forest�plot�of�school�feeding�vrs�control,�RCTs,�Outcome:�Height-for-age�z�scores�(HAZ)

Figure 5:�Forest�plot�of�school�feeding�vrs�control,�RCTs,�Outcome:�BMI-for-age�z�scores�(BAZ)

Figure 6: Forest�plot�of�school�feeding�vrs�control,�RCTs,�Outcome:�Weight-for-age�z�scores�(WAZ)
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one�had�a�two�arm�intervention�were�both�conducted�in�Latin�
America�where�the�intervention�groups�were�given�snacks�that�
provided�165�kcal�and�260kcal�over�an�average�period�of�19�
weeks. The Meta analysis which indicated that heterogeneity 
among�trials�that�contributed�to�the�pooled�e򯿿ect�was�at�Tau2 
of�0.00,�chi2�=�4.16�with�df=�2,�p�=0.13;�I2�=�52%��provided�no�
substantial evidence to conclude that the provision of snacks 
in a school feeding programme to primary school children 
will� improve� their�WAZ.� The� children� that� were� provided�
with�the�snacks�only�had�a�WAZ�of�0.06�(95%�CI,�-0.04�to�
0.16)�more� than� their� counterparts�who�did�not� receive� the�
snacks.� This� di򯿿erence� has� been� shown� to� be� statistically�
insigni¿cant�(p�=�0.27).

Discussion
Full� text� screening� of� 28� articles� resulted� in� the�

inclusion�of�8�studies�in�this�review�of�which�4�studies�were�
randomized controlled trials which were used in the Meta 
analysis leading to the main conclusions in this review. 
The studies were conducted in eight developing countries 
across� Africa,� Asia� and� Latin� America� where� the� feeding�
interventions provided in the trials were either snacks or 
lunch made from local� recipes.� The�meta-analysis� of� three�
homogenous randomized controlled trials which included 
3,955�primary�school�children�showed�that�the�provision�of�
school�feeding�programmes�does�not�result�in�any�signi¿cant�
change�in�height-for-age�z-scores�and�thus�does�not�translate�
to� a� reduction� in� stunting� among� bene¿ciaries� vis� a� vis�
non-bene¿ciaries.� The� four� observational� studies� that� were�
included in this review all evaluated programme impact on 
height-for-age� z� scores� however� with� mixed� results.� Two�
large studies conducted in China and Ghana respectively 
found�that�school�feeding�programmes�did�not�inÀuence�any�
signi¿cant�change�in�HAZ�and�stunting�prevalence�[13,14].�
In� contrast,� a� study� conducted� by�Kwabla� et� al.� [15-19]� in�
Ghana�found�prevalence�rates�of�stunting�to�be�lower�(16.2%)�
among� school� feeding� bene¿ciaries� than� non-programme�
participants� (17.2%).� Another� study� conducted� in� Ethiopia�
found� HAZ� to� be� signi¿cantly� higher� (p<0.001)� among�
school� feeding� participants�with� a�mean� di򯿿erence� of� 0.57�
(95%�CI:� 0.36� –� 0.78).�BMI-for-age� z� scores� is� a�measure�
of thinness among children. This review has shown that for 
primary� school� children,� the� provision� of� meals/snacks� in�
school does not confer any positive impact on their thinness 
status�[20,21].�The�Meta�analysis�that�combined�three�trials�
that�provided�snacks�and�hot�meal�lunches�to�3930�children�
in� school�over� an� average�of� 24�weeks�period�did�not� ¿nd�
any� signi¿cant� impact� on� BAZ.� A� similar� conclusion� can�
be arrived at when the observational studies included in 
this review are considered. Three out of four observational 
studies� found� no� signi¿cant� positive� inÀuence� of� school�
feeding programmes on�BAZ.�In�fact,�one�of�the�three�studies�
found� that� the� prevalence� of� thinness� was� 2� times� higher�

(9.3%)�among�children�in�schools�providing�school�feeding�
programmes�compared�to�the�non-school�feeding�programme�
schools�(4.6%).�Weight-for-age�z-scores�(WAZ)�is�one�of�the�
commonest indicators of nutritional status among children 
[22].� It� classi¿es� children� either� as�underweight�or�not� and�
is� a� composite� indicator� of� co-existence� of� both� chronic�
and acute malnutrition. From the Meta analysis conducted 
in this review using two trials with three intervention arms 
that provided snacks on daily basis to school children for an 
average� period� of� 19� weeks,� the� interventions� were� found�
not�to�signi¿cantly�increase�WAZ�among�bene¿ciaries�[23-
25].�Thus,�school�feeding�programmes�that�provide�snacks�to�
children�does�not�signi¿cantly�impact�on�underweight�status�
of children in primary schools. The only observational study 
in this review that evaluated the impact of school feeding 
programmes� on� WAS� found� no� signi¿cant� di򯿿erence� in�
prevalence�of�underweight�between�children�bene¿ting�from�
the�feeding�programme�and�non-bene¿ciaries�thus�a൶rming�
the conclusion arrived by the results of the meta analysis.

Conclusion
This review has demonstrated through the results of the 

meta analysis of  four randomized controlled trials that school 
feeding�programmes��do�not�have�any�signi¿cant�impact�on�
physical� nutrition� outcomes� particularly� height-for-age� z�
scores,� BMI-for-age� z� scores� and� weight-for-age� z� scores.�
Evidence from observational studies generally support the 
conclusions of the meta analysis with a little mixed evidence 
of the impact of school feeding programmes on stunting 
reduction�in�primary�school�children.�Although,�the�trials�that�
were included in the review were mostly similar and the Meta 
analysis results depicted considerable statistical homogeneity 
in all cases, the average period of the feeding intervention 
of� 27�weeks�may� be� short� and�might� have� resulted� in� the�
insigni¿cant�e򯿿ect�sizes.�Also,�most�of�the�studies�included�in�
the review did not report on how compliance was monitored 
or enforced thus, a possible low compliance to the feeding 
interventions could have also compromised programme 
impacts.�Another�factor�that�could�a򯿿ect�programme�impact�
is� substitution;� where� the� home� diet� may� be� reduced� for�
children� who� are� bene¿ting� from� school� feeding.� Though�
none of the studies in this review provided data on this, other 
studies have reported it among poor families. Studies that 
aim to evaluate the impact of school feeding programmes on 
the nutritional wellbeing of children are of great importance 
in public health as poor nutrition and health at school age 
is common especially in developing countries and given that 
malnutrition is an intergenerational issue. Such studies are 
equally vital to inform national governments, global food and 
nutrition stakeholders who invest in these programmes on its 
e򯿿ectiveness.�There�is�therefore�the�need�for�more�randomized�
controlled trials which are of high methodological quality to 
be able to attribute causality and to be eligible to be used 
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in�a� larger�meta-analysis� to�con¿rm�or� otherwise� reject� the�
evidence produced by this review.
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