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Abstract
Objective: Ethiopia recently scaled up the implementation of a school feeding pro-
gramme (SFP). Yet, evidence on the impact of such programmes on academic out-
comes remains inconclusive. We evaluated the effect of the SFP on class
absenteeism and academic performance of primary school students (grade 5–8)
in Sidama zone, Southern Ethiopia.
Design: This prospective cohort study enrolled SFP-beneficiary (n 240) and non-
beneficiary (n 240) children 10–14 years of age from sixteen public schools and
followed them for an academic year. School absenteeism was measured as the
number of days children were absent from school in the year. Academic perfor-
mance was defined based on the average academic score of the students for
ten subjects they attended in the year. Data were analysed using multivariable
mixed effects negative binomial and linear regression models.
Setting: Food insecure districts in Sidama zone, Southern Ethiopia.
Participants: SFP-beneficiary and non-beneficiary children 10–14 years of age.
Results: The mean (SD) number of days children were absent from school was 4·0
(SD 1·5) and 9·3 (SD 6·0), among SFP beneficiaries and non-beneficiaries, respec-
tively. Students not covered by the SFP were two times more likely to miss classes
(adjusted rate ratio = 2·30; 95 %CI 2·03, 2·61). Pertaining to academic performance,
a significant but small 2·40 (95 % CI 0·69, 4·12) percentage point mean difference
was observed in favour of SFP beneficiaries. Likewise, the risk of school dropout
was six times higher among non-beneficiaries (adjusted rate ratio= 6·04; 95 % CI
1·61, 22·68).
Conclusions: SFP promotes multiple academic outcomes among socio-
economically disadvantaged children.
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A school feeding programme (SFP) is a targeted social
safety net intervention that may provide both
educational and health benefits to socio-economically
disadvantaged schoolchildren(1). The benefits include
alleviation of short-term hunger, increasing school enrol-
ment, reducing school dropout and absenteeism(1,2). SFP
may encourage girls’ education and narrow sex disparity
in school enrolments(3). Linking home-grown SFP to
local agricultural production may boost local economies
and increase market opportunities for subsistence
farmers(4).

Globally, nearly 400 million children are fed daily at
school. Even in many high-income countries with low
prevalence of undernutrition, school feeding remains an
important component of national social protection sys-
tems(5). However, according to the World Food Program,
in the developing world, 66 million schoolchildren attend
classes hungry. In Africa alone, the figure is as high as 23
million(6). The coverage of SFP is lowest (18 %) in low-
income countries where the need is highest(7).

In Ethiopia, malnutrition among schoolchildren remains
a major concern(8–10). According to a national survey
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conducted in 2008, 22·3 % and 23·1 % of primary school-
children were stunted and thin, respectively(8). In
Ethiopia, a World Food Program-sponsored SFP was
piloted in 1994 in the Tigray region(3). The national cover-
age of the programme gradually increased, and in 2016,
more than amillion children in drought-affected areas were
reached(11). Very recently, the SFP expanded to major
urban areas including Addis Ababa. The National
Nutrition Program(12) and the National School Health and
Nutrition Strategy of Ethiopia(13) have identified promotion
of home-grown SFP as a key nutrition-sensitive interven-
tion to combat malnutrition.

Despite the assumption that SFP improve the education
outcomes of children, empirical evidence is scarce. A recent
review documented the positive effects of SFP on school
enrolment; however, the impacts on school absenteeism
and academic achievement remain equivocal(2). In
Ethiopia, the few available studies on significance of SFP
for school participation reported conflicting findings(14–16).
Further, the studies employed cross-sectional designs and
hence are liable to systematic errors. Therefore, the objective
of this study was to measure the effect of school feeding on
improved class attendance and academic performance of
second-cycle primary school (grade 4–8) students in
selected food insecure districts of Sidama zone, Southern
Ethiopia.

Methods

Study design
This prospective cohort study compared class absenteeism
and academic performance of students enrolled in SFP ben-
eficiary and non-beneficiary second-cycle primary schools
in four rural districts of Sidama zone, Southern Ethiopia.
The study was conducted in the 2017/2018 academic year.
Baseline information was gathered at enrolment, and class
attendance and academic performance were measured at
the end of the first and second semesters of the year.

Study setting
The study was conducted in sixteen schools from four SFP-
targeted rural districts (Borecha, Dara, Bona and Loko
Abaya) of Sidama zone. Sidama is located approximately
300 km south of the national capital Addis Ababa. The zone
covers nearly 10 000 km2 area and is administratively
divided into ten districts. In 2017, the zone had approxi-
mately four million inhabitants of whom 95 % were rural
dwellers(17). Sidama is characterised by three agroecologi-
cal zones: lowlands (20 %), midlands (48 %) and highlands
(32 %). The economy in the area is reliant on rain-fed sub-
sistence agriculture(18). According to a recent study, 18 % of
the households in the area were food insecure and the
prevalence of severe food insecuritywas as high as 48 %(18).

In the Ethiopian education system, primary education is
divided into first (grade 1–4) and second (grade 5–8)
cycles. At the time of the survey, 111 s-cycle public schools
(second-cycle primary schools) were functional in the four
study districts, of which 27 were targeted by the SFP.
Inclusion of schools into the programme is determined
based on extent of food insecurity in the school catchment
area as judged by administrative bodies and donors.
Students enrolled in SFP-targeted schools daily receive a
free cooked school meal prepared from cereals, legumes
and vegetables. The nature of the SFP implemented in all
the schools was more or less the same in terms of food
served and frequency of feeding.

Study subjects
Students enrolled in sixteen rural second-cycle primary
schools (eight schools with SFP and eight schools without
SFP) in the aforementioned four districts were eligible for
the study. Students registered in SFP-targeted schools were
considered as SFP beneficiaries, whereas those enrolled in
non-targeted schools were assumed otherwise.

Sample size calculation
The sample size was calculated using G*Power 3.1 pro-
gramme(19), assuming that the two primary outcomes (class
absenteeism and academic performance) would be com-
pared between the two groups using one-tailed mean dif-
ference test. The sample size was computed with 95 %
confidence level, 80 % power, one-to-one allocation ratio
between the two groups, medium effect size (d= 0·4)
and design effect of 2. Further, 20 % compensation for pos-
sible dropout was added. Ultimately, the sample size of 480
(240 SFP beneficiaries and 240 non-beneficiaries) was
determined.

Sampling technique
From each of the four districts, two SFP-targeted and two
non-targeted schools, in total sixteen schools, were
included in the study. In each district, two schools with
SFP were selected at random among the SFP-targeted
schools and matching schools without SFP were identified
using predefined matching criteria – being within the same
district and having comparable agroecological features. In
each school, thirty students were selected from the avail-
able sections using a proportional stratified sampling tech-
nique. Ultimately, based on class rosters and a table of
random numbers, simple random sampling (SRS) was per-
formed to select the students. With the intention of maxi-
mising the sample size of the study, at enrolment study,
subjects whowere not willing to take part in the study were
replaced by randomly chosen eligible children from the
same section (Fig. 1).
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Variables of the study
The exposure of interest was SFP status (beneficiary v. non-
beneficiary), while the two primary outcomes were total
number of school-days missed in the year and average aca-
demic score of the students in the academic year. School
dropout rate (yes/no) was also considered as a secondary
outcome. Factors considered as potential confounders
included: age and sex of the child, maternal and paternal
educational status, household wealth index, monthly
income and food insecurity, head of the household (male
v. female) and enrolment of the household in the
Productive Safety Net Program.

Baseline data collection
Socio-demographic and economic characteristics of the
study participants and their caregivers were assessed at
enrolment using interviewer-administered questionnaires
prepared in the local SidamuAfoo language. The data were
primarily collected from the parents of the index children
through home interviews by trained and experienced enu-
merators and supervisors. Household food insecurity was
assessed using the Household Food Insecurity Access
Scale and categorised as food secure or mild, moderate
or severe food insecurity(20).

Outcome ascertainment
Class absenteeism rate and academic performance were
measured based on school administrative records. Class
attendance was measured as the total number of days chil-
dren were absent from school in the year, while class
performance was quantified based on the average score

of the students (minimum 0 and maximum 100) for all
ten courses they attended in that year. The ten courseswere
English language, Amharic language, Sidamu Afo lan-
guage, Mathematics, Social Science, Sport Education,
Civics, Integrated Basic Sciences (grades 5–6), Art (grades
5–6), Music (grades 5–6), Physics (grades 7–8), Chemistry
(grades 7–8) and Biology (grades 7–8). Each course was
rated with a scale ranging 0–100.

Statistical analysis
We used STATA version 14 for data analysis. Principal
Component Analysis was performed for computing house-
hold wealth index – a composite index of living standard –

based on multiple variables including materials used for
house construction, access to improved drinking water
source and sanitation facilities, and ownership of livestock,
private house and agricultural land. Principal Component
Analysis was done using varimax rotation. The Kaiser–
Meyer–Olkin measure of sampling adequacy was accept-
able (0·64), and Bartlett’s test of sphericity was significant.
Only variables that had communality scores above 50 %
were retained in the analysis. Ultimately, the factor with
the highest eigenvalue was taken and divided into three
equal tertiles: poor, middle and rich.

Pearson’s χ2 or Fisher’s Exact tests were used to check
the presence of systematic differences between students
retained in the study (n 463) and lost to follow-up (n 17)
depending on whether the assumptions of χ2 test were ful-
filled or not. χ2 test was also performed for comparing SFP
beneficiaries and non-beneficiaries based on socio-
economic characteristics. Factors that were significantly

Fig. 1 Flow chart of the study
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different (P value< 0·05) between the two groups were
statistically adjusted using multivariable regression models.

Mixed effects negative binomial regression for count
outcome was fitted to measure the effect of the SFP on
school absenteeism. Poisson regression for count outcome
was not used because the assumption of equidispersion, as
evaluated by comparing the mean and variance, was vio-
lated. Mixed effects linear regression was performed to
assess the effect of the SFP on average academic perfor-
mance, and the assumptions of the model (normality and
homoscedasticity of error terms and linearity of relation-
ship) were assessed using partial plots and found to be sat-
isfied. School dropout was modelled using mixed effects
Poisson regression for binary outcome. In all multivariable
models, absence of multicollinearity was evaluated using
variance inflation factor and found to be within the

acceptable range (variance inflation factor < 10). In all
the mixed effects models, random intercept was set for
schools. In these mixed effects models, we did not consider
school-level variables as predictors because all schools had
more or less similar profile – all were public schools,
second-cycle primary schools and the teacher to student
ratio was very comparable.

Results

Baseline characteristics
Table 1 summarises the baseline socio-demographic
characteristics of the 240 SFP beneficiaries and 240 non-
beneficiary children and their caregivers. Comparison
between the two groups showed that maternal and

Table 1 Basic characteristics of school feeding programme (SFP) beneficiary and non-beneficiary children and their caregivers, Sidama
zone, Southern Ethiopia, 2017

Socio-demographic characteristics

SFP beneficiaries (n 240)
SFP non-beneficiaries

(n 240)

P valueFrequency % Frequency %

Maternal education
No formal education 125 52·1 127 52·9 < 0·001*
Primary education 33 13·8 6 2·5
Secondary or above 82 34·2 107 44·6

Paternal education
No formal education 122 50·8 108 45·0 < 0·001*
Primary education 58 24·2 20 8·3
Secondary or above 60 25·0 112 46·7

Head of the household
Female headed 15 6·3 10 4·2 0·304
Male headed 225 93·8 230 95·8

Age of the caregiver (years)
15–24 44 18·3 41 17·1 0·905
25–34 88 36·7 92 38·3
35 or above 108 45·0 107 44·6

Household wealth index
Poor 74 30·8 61 25·4 0·005*
Medium 110 45·8 90 37·5
Rich 56 23·3 89 37·1

Household food insecurity
Secure 50 20·8 53 22·1 0·019*
Mild 15 6·3 35 14·6
Moderate 167 69·6 143 59·6
Severe 8 3·3 9 3·8

Enrolment in safety net programme
Yes 65 27·1 55 22·9 0·292
No 175 72·9 185 77·1

Average monthly income (ETB)†
<1000 156 65·0 121 50·4 < 0·001*
1000–2000 69 28·8 115 47·9
2000 or above 15 6·3 4 1·7

Sex of the child
Boy 132 55·0 123 51·3 0·410
Girl 108 45·0 117 48·8

Age of the child (years)
10 40 16·7 46 19·2 0·929
11 54 22·5 53 22·1
12 52 21·7 47 19·6
13 46 19·2 49 20·4
14 48 20·0 45 18·8

*Significant difference at P value of 0·05 (χ2 test);
†ETB, Ethiopian birr, at the time of the study, 1 USD was roughly equivalent to 30 ETB.
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paternal educational statuses were significantly better
among non-beneficiary children than their counterparts
(P < 0·001). SFP beneficiaries were economically disadvan-
taged as measured by both wealth index and monthly
income (P< 0·005). Similarly, 72·9 % of SFP beneficiary
children were from households with moderate or severe
food insecurity in contrast to 63·4 % among non-beneficiary
children (P = 0·019). The two groups were balanced in the
other features including age and sex of the child, sex of the
household head,maternal age and enrolment in Productive
Safety Net Program (Table 1).

School dropout
Among 480 students enrolled in the study, 17 (3·5 %)
dropped out of school over the academic year. Dropout
rate was significantly lower (1·3 %) among children partici-
pating in SFP compared with non-participants (5·8 %)
(P = 0·007) (Table 3). In the multivariable Poisson model
adjusted for five unbalanced variables, the risk of dropout
was six times higher (adjusted rate ratio = 6·04; 95 % CI
1·61, 22·68) among non-beneficiary children (P= 0·008)
than their counterparts (Table 2).

School attendance and academic performance
Data on school attendance and academic performance
were available for 463 children (237 SFP beneficiaries
and 226 non-beneficiaries). Children retained (n 463
(96·4 %)) and lost to follow-up (n 17 (3·5 %)) were not
significantly different in basic socio-demographic and

economic characteristics except enrolment status in
SFP (Table 3).

The mean (SD) number of days children were absent from
school was 4·0 (SD 1·5) and 9·3 (SD 6·0), among SFP benefici-
aries and non-beneficiaries, respectively, and the difference
was statistically significant (t= 13·524, P< 0·001). The medi-
ans (interquartile range) of number of days of absenteeism
were also 4·0 (interquartile range= 2) and 8 (interquartile
range= 9), respectively, for the two groups. In the multivari-
able negative binomial model adjusted for five possible con-
founders, schoolchildren who were not covered by the SFP
had two times (adjusted rate ratio = 2·30 (2·03–2·61)) greater
risk of class absenteeism than their counterparts (P< 0·001)
(Table 4).

Among SFP beneficiary children, the average (SD) score (%)
for ten courses taken in the academic year (63·8 (SD 8·8)) was
significantly higher than the corresponding figure among non-
beneficiary students (61·5 (SD 7·7)) (t= 2·973,P= 0·003). In the
multivariable linear regression model, a significant but small
mean difference of 2·40 (0·69–4·12) percentage points was
observed in favour of SFP beneficiaries (P= 0·006) (Table 5).

Discussion

The study demonstrated that the SFP, which is primarily
implemented as a targeted social protection intervention,
advances multiple educational outcomes among socio-
economically disadvantaged children in Southern
Ethiopia. School feeding substantially reduced dropout

Table 2 Relationship between enrolment in school feeding programme and school dropout among schoolchildren in Sidama zone, Southern
Ethiopia, 2017

Predictors

Incidence rate ratio

Crude rate ratio 95% CI Adjusted rate ratio 95% CI

School feeding programme
No 4·67 1·34, 16·24* 6·04 1·61, 22·68*
Yes 1 1

Maternal education
No education 1 1
Primary education 0·75 0·09, 6·08 1·04 0·12, 9·34
Secondary education or above 0·76 0·27, 2·13 0·80 0·26, 2·51

Paternal education
No education 1 1
Primary education 1·23 0·32, 4·80 1·46 0·33, 6·38
Secondary education or above 0·91 0·31, 2·69 0·84 0·24, 2·91

Food insecurity
Secure 1 1
Mild insecurity 3·21 0·27, 38·32 3·93 0·32, 48·45
Moderate or severe insecurity 4·42 0·58, 33·86 5·09 0·63, 41·33

Monthly income (ETB)
<1000 1 1
1000–2000 1·07 0·39, 2·96 0·85 0·28, 2·59
2000 or above 1·79 0·22, 14·73 2·40 0·29, 20·07

Household wealth index
Poor 1 1
Middle 1·14 0·33, 3·98 0·87 0·21, 3·58
Rich 1·28 0·34, 4·70 0·85 0·20, 3·62

ETB, Ethiopian birr.
*Significant association at P value of 0·05.
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and class absenteeism of children and improved academic
scores. The finding suggests that scaling up the SFP to other
food insecure settings would serve as an instrument for
advancing multiple education and learning outcomes.

We observed that the school dropout rate over an aca-
demic year was almost six times higher among non-SFP
beneficiary children. A study in Borcha district, Southern
Ethiopia, found slightly lower dropout rate in SFP benefici-
ary schools (0·9 %) than the non-beneficiaries (1·7 %)(14).
Similarly, in Bangladesh, provision of a mid-morning snack
at schools reduced the chance of dropping out of school by
about 8 %(21). According to a study in Ghana, the national
SFP has contributed significantly for improving pupils’
retention compared with the period before the initiation
of the programme(22). In drought-affected areas covered
by SFP, children who otherwise dropout of school for vari-
ous reasons may stay in school with the intention of main-
taining access to school meals.

The study found that non-beneficiary children had two
times increased probability of missing classes than their coun-
terparts and the SFP increased class attendance by approxi-
mately 5 d over the year. The finding is supported by
studies conducted in Ethiopia and other low- or middle-
income countries(14,21–25). A comparative cross-sectional study
from Southern Ethiopia reported significant differences in
school absenteeism rates among beneficiary (1·3 d) and
non-beneficiary children (2·6 d) in the 2 weeks prior to the
survey(14). A study from Debere Libanos, Northern Ethiopia,
concluded likewise(23). In Bangladesh, class attendance was
increased by 1·3 d/month due to school feeding(21). In
Jamaica, marginal improvement in attendance rates was
observed among children receiving school breakfast(24). In
Peru, SFP increased attendance rates by 0·58 percentage
points(25). The findings of these studies imply that in food inse-
cure settings, feeding programmes motivate parents to make
sure that their children attend classes regularly.

Table 3 Comparison of the basic characteristics of children lost to follow-up and retained in the study, Sidama zone, Southern Ethiopia, 2017

Socio-demographic characteristics

Retained in the study
(n 463)

Loss to follow-up
(n 17)

P valuen % n %

School feeding programme
Yes 237 98·8 3 1·3 0·007*
No 226 94·2 14 5·8

Maternal education
No formal education 242 96·0 10 4·0 0·853
Primary education 38 97·4 1 2·6
Secondary or above 183 96·8 6 3·2

Paternal education
No formal education 222 96·5 8 3·5 0·987
Primary education 75 96·2 3 3·8
Secondary or above 166 96·5 6 3·5

Head of the household
Female headed 25 100·0 0 0·0 0·369†
Male headed 438 96·3 17 3·7

Age of the caregiver (years)
15–24 81 95·3 4 4·7 0·814
25–34 174 96·7 6 3·3
35 or above 208 96·7 7 3·3

Household wealth index
Poor 131 97·0 4 3·0 0·869
Middle 193 96·5 7 3·5
Rich 139 95·9 6 4·1

Household food insecurity
Secure 102 99·0 1 1·0 0·111†
Insecure 361 95·8 16 4·2

Enrolment in safety net programme
No 347 96·4 13 3·6 0·574†
Yes 116 96·7 4 3·3

Average monthly income (ETB)
<1000 268 96·8 9 3·2 0·873
1000–2000 177 96·2 7 3·8
2000 or above 18 94·7 1 5·3

Sex of the child
Boy 244 95·7 11 4·3 0·330
Girl 219 97·3 6 2·7

Age of the child (years)
10–12 281 96·2 11 3·8 0·739
13–14 182 96·8 6 3·2

ETB, Ethiopian birr.
*Significant difference at P value of 0·05.
†Fisher’s exact test; others χ2 test.
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Weobserved a significant 2·4 percentage point difference
in the average academic performance of the students in
favour of the SFP beneficiaries. Similar positive effects were
also reported in other low-income settings(16,24,26–29). A study
in Addis Ababa showed that the SFP had a small but positive
effect on academic achievement of students(16). Studies from
Jamaica(24), India(26) and Uganda(27) concluded likewise. SFP
may improve school performance of vulnerable children
through multiple pathways including improving class atten-
dance and motivation, alleviation of hunger and promoting
attention span. School feeding may also improve cognitive
functions including memory at schools especially among
undernourished children(2,28,29). Despite the fact that the
2·4 percentage point difference in the average academic per-
formance between the two groups is statistically significant,
it is important to note that the effect size is small and the prac-
tical significance of the difference is likely to be limited.

The major strength of this study is that it employed a
prospective cohort design and thus is less likely to be
affected by systematic errors than the existing cross-
sectional studies previously conducted in Ethiopia.
We have also taken multiple educational and learning
outcomes into consideration including dropout, absen-
teeism and academic performance. However, the fol-
lowing limitations should be taken into consideration.
As the study was not a randomised trial, systematic
baseline differences between the two groups cannot
be excluded. For instance, as schools were enrolled into
SFP based on severity of food insecurity in their catch-
ment area, SFP beneficiaries are more likely to be from
socio-economically disadvantaged families. This may
result in underestimation of the effect of the SFP
because such children are more prone to dropout,
absenteeism and poor academic performance than

Table 4 Association between enrolment in school feeding programme and school absenteeism, in Sidama zone, Southern Ethiopia, 2017

Predictors

Incidence rate ratio

Crude rate ratio 95% CI Adjusted rate ratio 95% CI

School feeding programme
No 2·39 2·12, 2·70* 2·30 2·03, 2·61*
Yes 1 1

Maternal education
No education 1 1
Primary education 1·08 0·86, 1·34 1·11 0·85, 1·39
Secondary education or above 1·04 0·93, 1·17 1·09 0·96, 1·23

Paternal education
No education 1 1
Primary education 0·85 0·72, 1·01 0·82 0·69, 0·97*
Secondary education or above 0·95 0·84, 1·07 0·92 0·80, 0·99*

Food insecurity
Secure 1 1
Mild insecurity 0·91 0·74, 1·13 0·86 0·69, 1·07
Moderate or severe insecurity 1·16 0·89, 1·16 0·97 0·84, 1·12

Monthly income (ETB)
<1000 1 1
1000–2000 1·15 1·03, 1·29* 1·15 1·02, 1·30*
2000 or above 0·79 0·57, 1·10 0·82 0·60, 1·13

Wealth index
Poor 1 1
Middle 1·07 0·93, 1·22 1·02 0·88, 1·18
Rich 1·02 0·88, 1·18 0·96 0·82, 1·14

ETB, Ethiopian birr.
*Significant association at P value of 0.05.

Table 5 Association between enrolment in school feeding programme and academic performance among schoolchildren in Sidama zone,
Southern Ethiopia, 2017

Predictors and coding schemes

β-coefficient

Crude 95% CI Adjusted 95% CI

SFP enrolment (0= no, 1= yes) 2·28 0·68, 3·89* 2·40 0·69, 4·12*
Household food insecurity (0= secure, 1=mild, 2=moderate, 3= severe insecurity) −0·75 –1·76, 0·25 −0·37 –1·33, 0·59
Wealth index (0= poor, 1=middle, 2= rich) −0·45 –1·37, 0·47 −0·90 –2·02, 2·22
Average income (ETB) 0·001 –0·000, 002 0·001 0·000, 002*
Years of maternal education −0·01 –0·15, 1·13 −0·03 –0·18, 1·22
Years of paternal education 0·01 –0·14, 0·16 0·07 –0·10, 0·24

ETB, Ethiopian birr.
*Significant association at P value of 0·05.
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those from better-off families. Though we have
attempted to statistically offset socio-economic
differences between the groups, residual confounding
cannot be ruled out.

Another limitation is that we did not assess the effect
of school feeding separately among undernourished
children due to sample size concerns. Previous studies
suggested the educational and learning benefits of
school feeding tend to be larger among malnourished
children(2,28). Furthermore, we only followed the stu-
dents for one academic year and were not able to evalu-
ate the long-term benefits of the intervention. Finally,
while we evaluate the effect of SFP on the academic per-
formance of students, we only considered the aggre-
gated academic results of the students and did not
treat the score for each subject as a distinct outcome var-
iable. This was because we had no strong reason to
assume that the effect of the programme would vary
across different subjects.

Conclusion

School feeding substantially reduced dropout and absen-
teeism of socio-economically disadvantaged schoolchil-
dren and improved academic scores. Scaling up the
programme to other food insecure settings may yield multi-
ple educational and learning benefits.
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