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Abstract

This was an 8 weeks elective project undertaken in October 2009 as part of MBChB degree .dtogazoarried out in the
South West of Rwanda in Africa in a village called Bugaranmaitsaim was to study the impact of school meals oa th

attendanceandexam resultof pupils.

Research on food situation in Rwandan has recently revedledtat0% of people in rural areas cannot afford basic food and
throughout Rwanda nearly 60% of people live on less than $1 altayeffect of such fabshortage on children was
depicted in datesthouse surveyhat found there are28%of households which argypically headed by chiren, women or

elderly people. And in these householdsalnutrition rates are high with £60f children under 5 stuntedrad 506anaemic

It is interesting to note zones harbouring more food insecure household$alsschool dropout rateshat are almost
twofold of the national average. Argludies conducted ithe USAshowedstudents coming from familiesithout adequate

food supply havdower test scores in arithmetic arate more likely to be held back a grade

So, he hypothesido be tested in this projedsthat school mealémprove school attendance anésults. And n order to
test this hypothesis, the sclobattendance and results of 2981pils studying at Mihabula primary schpwlhich provides
schoolmeals were compared tothose who attend a nearby primary scHaralled Ryankana (n=35%)o meals are provided
at this school. The random allocation of pupilsiitage schools implies the resutibthis studywill be representative of the

Bugarama village as a whole.

Threestatisticaltests were used in this styd Firstly the inter-school analysjdbased on the independent t testompared
the mean annual attedance and exam results of pugistweenschools Secondly, the intrachool analysis used a paired t
test to assessiow the mean annual attendance and exam results fluctated within each schoiodlly the Spearman

correlation helpedo analyse confounithg factors.

The study period spans fron®@7t0 2009 andR SLIA OG & OKAf RNBY Q LINPINBaAaA2Yy FTNRBY t
Interestingly, each of the three school years represented a unique meal status; with no meal served in 2007, a daily meal
2008 and a meal every second day in 20@6reover, h addition to matching pupils by class level, the impact of

confounding factorssuch &I YAt @ &aAT S LI NBy i aQ SRdzOI (A 2 yand dehddidd gchiod Q 2

attendance and xam results weralsofactoredinto the main analysis

The results ofltisstudy show although Mihabura School managed to clock in more school days in 2007 than Ryankana, a
statistically significant difference in the mean annual attendance was nogeethiuntil the introduction of school meals in
2008(p=.001) Equally although Ryankana outperformed Mihabura in 2007, this exerturnedwhen meals were

introduced in Mihabura in 2008. Interestingbfter 2008 Mihabura pupils managed to maintain thaiatistically significant

mean annual attendanc@<.01) and exam resul{p=.034)supremacyon Ryankana peers independently of the meal status.

Theexistenceand mechanism of actigmf highly effectivemeatindependent factorshat maintaired Mihaburaascendancy
when the meal frequency wdsalvedin 2009suggestsuch factors and school meals have a common denominator.
Consequentlywe propose hereirthat any factorswhichencourage hildren to remain in school woulgustlike school

meals alsohelp thembetter their local exam as well as national test results.
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[l. Introduction

Conducting this project under the heading of medical eleathi@ted enigmatic responses from family,
friends and key stakeholderghdrefore, it isfitting to start by unravelling how school attendance,

school resultsschool meabndlack theref are bona fide medical issues

In 1948 sixty one member states adopted the World Health Organization (WHO) definition of health as
a state of complete physical, mental and social #welhg and not merely the absence of disease or
infirmity (1). Six deades since then, there is now growing evidence that, although seemingly
uncharacteristically medical, issues such as educatiobenefit health. Unsurprisinglyhé¢ opposite is

also true in that health impaston school pedrmanceand attendance.

For example,as far as the effect of health on education is concerned, a study conduchspimifound
87% of children with low height for age were turned downgohool as they were deemed @ too
young for the rigpt school ag€?2). Similar studieslonein Ghana(4) and Tanzania (3howed $sunted

children enrol to school latéut only todrop out of school early

Although this project is entitled impact of health on education, health will almost exclusively mean
nutrition in the form of school meals. Ainasembodied in theaboveWHOdefinition, it is interesting to
note nutrition status does not just affect the physicahdeed studies have shownutrition can, in
addition to school performance amfogressionalsohave an impact obehavioural and gychological
well being.Forinstance students coming from familiesith inadequatefood supply are not only more
likely tohave lower test sores in arithmetic or be held back a grade; bquallythey have more

difficulty getting along with their peerand are more likely to have seen a psycholois).
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Another study showed volunteers wheere semistarved for 6 months displayeapathy, boredom and
red flags symptoms of major depressi(®). And if the World Food Programme (WFP) estimates are to
be kelieved, 66 million of childrewho go to shool hungry worldwide (13) would thire expected to

display both the physical and psychological components of undeition™.

As vehemently advocated by lobby groupR,dzO G A 2y R2Sa | f shealthfof LI OG 2
example] OKAf RQ&a loAfAdGe G2 FGdFAYy KSNI 2NJ KAa Fdz
good healthand appropriate educatiarSuchiobby group claim god health and good education are not
only ends in themselves, bthey representmeansthrough which inavidualscanlead productive lives
(5).0n the issue of productivitgtudies provedjood health in the form of early nutrition and good
education in the form of improvement ieading,comprehension and intelligendacreasedhe

productivity of men when they reached 2B years by nearly 50% (6).

It isthe bad health and bad productivityhich, for instanceled the United Kingdom to introduahe
Provision of Meal Adh 1906 (7) In respect tdhealth,the Britishgovernment realizedn spite of the
investment in public health such as providing clean water to households and improving housing and
education for six decadegpung merhad remainedundernourished and too smalln terms of
productivity,theseunder-nourished and small young men basically represersigcha colossahational
security threatthat armed forces were struggling to fill the ranks aheadh&f Boer Warlnterestingly,

early nutritionproved toimproveboth the weight (7) anghysical performace (8)

'This study assesses the impact of school meal on attendance and exam results without, however, dissecting the physichbsogigas
components of this impact.



Gonsequently no wonder wealthy countriellowed suit andnvestedheavily in the school meal
programmesFor example, ithe USAhe school meal programmevhich has been running since 1946,
catered for30.5 million children in 2008 at the cost$8.3 billion (12).And according to the WFP

financial forecast, only a third ¢fie money the US spends on the school meadsild feed theg 2 NI R Q &

66 million ofchildren whostudyon an empty stomackvery day(13).

ObviouslyRwanda, which ranks 167out of 182countrie§ onthe human development inded8),

cannot afford such aigh bill. Indeed, about 26 ofits ruralpeopledo notafford basic foogdand
throughoutthe countrynearly 60% of people live dess than $1 a dait9). And, sdly,current
evidencesuggestsuch dre scarcity of foodioes ultimatelyaffect the healthr Yy R SR dzOF G A 2y

children.

For examplean unpublished demographic house survey conducted in 2005 found 28 percent of
households; 2.1 million people; are food insecureSuchhouseholdswhich aretypically headed by
children, women or elderlpeople havedeplorablechild malnutrition ratesin those household€5%
of children under Jare stunted and 5@are anaemic (14)Expectantly, s illustrated in figure 1 and
table 1, thsdreadfulhealthrecordultimately has a knock on &fct on educ#éon. For instance zones
such aghe South Plateaand Eastern Curve, whittarbour31-35%food insecure buseholdsdo also

recordhigher than average school dropt rates(14).

Tablel: Food insecurity and @ucation dropout raes

The dropout rate of children coming from food insecure households located in
the South Plateau and is EasCurvds nearly twice the national average.

Overall Boys Girls
Mational 15.0 4.7 15.4
South Plateau 28.0 26.2 30.4
Bugasera and Eastern Curve 26.0 25.7 26.8

FHgure 1 Food insecure households each economy zone
Bugarama and its 5 village schools]uding Mihabura and Ryankana, are located in zone shown as South West/Cyangugu

Tablel and figure Weretaken fromhttp://one.wfp.org/operations/current_operations/pragct docs/106770.pdf



http://one.wfp.org/operations/current_operations/project_docs/106770.pdf
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Interestingly, anecdotal evidence suggests good health in terms of a schogbroe@led to Mihabura,
which isgeographicallyocated in the 2125% food insecure zondsas transformedhis schoointo the
best achieving village schibo Bugaramalndeed, sincetie Rwandan School Village Project (RSVP)
startedits school meal programmie May 2007, Mihabura Schoatonsistentlyobtained more

secondary school grades thany other village schoo{20) anddecreased its absenteeism raf2l).

Since no evidenebased analysis has been undertaken to date, ¢testive project was set out to

compare the attendance and results of 283pils studyingat Mihabula primary schoeivhich provides
school meals (thereafter alsmlled test schog) with thoseof 352 pupilsvho attend a nearby primary
schod called Ryankan#s no meals are provided at this school, it will thereaétisobe referred to as

control school.

Thisprojectanalysel the attendance and exam results of children who wer®4 in 2007, P5 in 2008

and P6 in 2008t the test and controBchoolsinterestingly, each of ttssethree hool years

representeda unique meal stats in that, although no meal was served in 20®daily mealvas

providedin 2008 and a meal every seabday in 2009. laddition to matching pupils by class level,

other confounding factorssuch @l YAt & &AT ST LI NByiaQ SRdzOFGA2y>

distance and gendewere also taken into consideration.

Asthe allocation ofpupils to vilage schoolss random, theesultsof this studyare expected to beruly
representative of the Bugarama village as a whated as such, thiprojectrepresentsa very potent
source of advice to the Ministry of education, Western ProvinceBunghrameaSector officialsas well as
RSVP trusteesnd donorsas they seek to unravel the caugdfect relationship between school meals

and recentanecdotal improvements in the attendance and performance of Mihabura pupils.

'RSVP is a Scotish charify3C03836. The author set it up whilst he was a student at the University of Aberdesameal programme
expanded irthe last 4 years as follows: 88ildren in 2007123 in 2008, 156 in 2009 angh to 208 meals and porridge cugse expected
to be providedn 2010. http://rsvpcharity.org.uk/?page_id=1835



http://rsvpcharity.org.uk/?page_id=1835
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[1l. Methods

[1l.1. Study parameters

[11.1.1.School attendance

QX
O«

School attendanceas recoded over three school terms. & & G 1 Sy FTNRY (KS
attendance register, which is mandatorily kept for the ministry of educafldris register exists in hard
copy only. The aly attendances for each pupil were first entered into a Microsoft Estoetin which

numberl and an empty cell represented saii presence andbsence, respectively

The monthly totals were then automatically calculated using the Microsoft Excel formulas that
recognized an emptgell as Zero. Mnthly totals for each pupil corresponded to the monthly school
attendance which wathen entered ito SPSS angpropriate SPSS formulas were used to deduce

trimester and annual schoattendance for each pupil.

Although entering number 1 and empty cell into Microsoft Excel was very straightforwasdHool
attendance, the lack of hoageneous policiesn absenteeism did unfortunately not allow this study to
explore the causes of absenteeism. In other words, it was not possible to distinguish permitted and
sickness absences fromon-permitted absence This is because all theggesof absenteeism shared

the same label in Microsoft Excel: an empty cell.

[11.1.2.Schoolresults

School resultsvere pulled and entered into SPSS from anotiype ofregister, which also exists in a
paperformonly ¢ KA & NX I A a GeSlodinataTt £O ifaid&dRilystoresS I 10K G NIdzLIA £ O

trimester and annal average results
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¢CKS yIraAaz2ylt (GSad NBadzZ § 2yte FLIWLX ASE (2 LIzLIA f
national tests are set and marked B Sy 0 NI £ 3 2 @ S NIsHRiginpl@differénges iyl Bad ©
complexityof exams and marking polici@®uld affect local exams but not national tests. Atith@ugh
children attending all village schools begun to seat common trimester xamee 200,/each school did
rather unhelgully continue to mark their own pupil§adly schools do not keemarking protocolr

guide m the complexity of past papers.

[11.1.3. Socieeconomical confounding factors

Confounding factors considered, namebalth insurancestatus family size angosition as well as
LI NBy i aQ SRdzOIl (wet yecordgdRising ® dqegtidhnaigagpghdix 1)When it
0N} YALIANBR LlzLIAfa RAR y20 (y2¢ GKSAN LI NByiaQ

in order to get this information diret from parents.

Whereas home visits were readily organized for Mihabtiray proved simply impossible torganizein
Ryankana School. Therefprepublic announcement was made in all faith organizations requesting
parents who have children in P6 to @pto Ryankandocal government officen Sunday 6 December

2009 at 1pm. The announcement requested parents to report with their children.

Health insurancealso calleca A (G dzSf t S, is Pa& of #he Foin® ity based insurance scheme
whichcovers bag health care services such as consultations, generic drugs, hospital treatments for
malarig family planningetc (19). It was recorded twice in Mihabura Schoolndhe first occasion, two
AKSSU 2F LILISN gAGK (KS KSI RAzSHEE&SBI YR ZBhb TR AT
FNBE y20 Ay YdzidzSttS¢é 6SNB OANDdzZ F SR 2y o b2@8

correct list.
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Three weeks later, the same information was double checked whilst on house visits. The information
provided by children diffexd to that gathered from parents only in two cases; and in both instances the
information from parentggathered on house visitg)as consideredSinceno major discrepancies
0SG6SSY OKAf RNBY weyeRoundih Mikalylia Scdool, @&XR idsyringe status was

elicited only once in Ryankana School.

Family sizavasthe total number of children residingia G K S LJdzLJA £ Q asiblkdgsdadopted, L

half- brothers and family relations living at the same address wkee under 18 years of age.

Family positionrelatedto order of birth and was elicited by asking the number of children who are
older and younger to the child of interest. For example, a child is said to be the eldest if there are no
siblings who are der than him/her; and youngest if there are no siblings who are younger than

him/her.

t F NBy laQreRdr@l (iKBy Y2GKSNI | YR FI (KSNIA&sokhtta ety S
whether either or both parentsvereilliterate, whether theyattended primary education or furttre

education. Further education wasderstood as secondary, tertiaoy college enrolment. In each category,
parents who started but not completed a given education level were granted the same score as those who

completd it.

t I NBy (aQ rdaed®tdzhdifainkr2mbther or gardian(s) job that represented thmain source of the
income forthe family. This rubric depictechildren whose parents/guardiangere not in any employment
either due to illnesses or defmity, parents/guardians who dichanual jobs such as working the ground for
other people in order to earn the daily wage (700 Rwandeancs equivalent to 70 penc@grents who run
a small business such as selling producé¢he local market or boutigueparents who run a registered
business such as barsrestaurantsand parents who had a professional job which paighthly such as

teachers, nurses, doctors etc.
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A ¥ 4 oA -

Distancetoschooh Y T2 NXY I G A2y gl a O2ftf SOUSR 2yfeé WRkNMI aAiK
2dzi o0l &SR 2y aS@Sy tlFyRYINJ& F2dzy R A ySeddoS & OK 2
Umurengeoffice, Cyagara, Nyange Mosque, Kabusunzu (including children who live in Gatebe and

Makaro), Umudugudu and Rubylro

In order to obtain accuate distance measurements, a motorbike was hired and rode from Mihabura
School to each chosen landmatkK 26 NP ¢ NBI RAy3a 6SNB YIRS RANBO
before setting off from school. Once at the chosen destination, the neeagd readingvas then

recorded and entereéh SPSS in metres (m).

Needless to say children may, for various reasons, choose to take a different route to or from school;
FYR GKSANI It GSNYIFGABS NRdziS YIeé 6S RAFFSNByY O
Furthermore, all children livopnear a given landmarkere allocated a similar readingnge the

confounding factorguestionnaire was done through geographically focussed house visits, grouping

children withinthe aforementionedseven landmarks was aelwved without difficulty.

!School to Mosque: 800m

School to Umurenge office: 700m

School to Cyagamiver 900m

School to Nyange Mosque: 800m

School to Kabusunzu: 900m

School to Umudugudu, foavenue near the village football pitch: 2,2100m

Schodto RubyiroRiver 4,300m
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[11.2. Critical appraisal of the data

Since keeping relevant registers is a statutory requiremtiigtdata on school attendance and exam

resultused in this studghould beseen aseliable.

However, vinereas theexam resulrecords were accessible and well kept, the school attendance register
very quickly showed evidence of flaststly,a number of errors such as wrong dates were noted. Secondly,
rather than being kept at schoalegisters were taken at home anésultante ¥ G KS NB3IA & d SNJ
2007 P4B class went missiaiger the death of a teacher in 2008. Thirdly, despite following a aimsithool
calendarchecks revealed a number iotra and nter-school holiday discrepancies, whiaffected the total

annualschool days achieved by pupils across twin classes and s¢Appksndix 2.

[11.3. Experimental design

This was ghree yearretrospectivecohort study whichanalyzed the school attendance and results of
pupils who ompleted P6 in 2009nterestingly three distinctve meal statuses we identified in the
chosen study period. Fexample, the year 2007, 2008 and 2009 represdiit KS Gy 2 & O0OK2 2§

sz, A

GRIAT & &O0K2 26iS OEMBHRL & yWS HitKES LIS NAigarRE NB & LIS OG A O8

2007 School Year: No meals. 2007 School Year: No meals. Figue 2 Pupis' progression in relation to
the test school's meal status

Mihabura P4 class Ryankana P4 class
P4 children were not given a meal in both
schools in 2007.

iﬁ

2008 School Year: Meal every school day. 2008 School Year: No meals.

In 2008, the above childrggrogressed in P5
Mihabura P5 class Ryankana P5 class and only Mihabura pupils received a daily meal.

Two years later, the same children readhe6.
In 2009, Children attending Rykana School
had no meal still but thosettending Mihabura

Mihabura P6 class Ryankana P6 class got a meal every second day this time.

2009 School Year: No meals.

|¢

2009 School Year: Meal every second school day
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The study had twaypes ofsubjects The first subjectaere pupilswho progresed uninterrupted from

P4 to P6Thosechildren managedo completethe three school years within three calendar years (2007,
2008 and2009) y R g Af f (O KSNEBI Edanditdd pupilsNIBeTséebidldyde of subjectsd a
groupedcommitted pupils and other childrewho fell inany ofthe following three categdes:the first
category is made afhildrenwho hadjoined the class half way through the school ye¢he second

category representshildren whowere repeatinga year and hirdly groupspupils whowere on and off
school during theschool year. ThisecondY 2 NB f Sda G RAf dzi SRé 3INBdzZLI 6 A

@ NRAY | NB LJzLJAf & ¢

In order todistinguishcommitted pupilsrom children who repeated a year or those who joined from
other schools or been on and off schbatween 2@7 and 2009meticulous search of relevant entries

of the attendanceegister was undertaken both for the test and control sch@gpendix 3.

Once all subjects were sorted out and relevant individual data entered into SPSS, thanmeah
school attexdance and exam results cbmmitted and ordinary pupils was analysed separatising an
independent t test and paired t test. The former statistic test helped to compare means between
schools (interschool analysis) whereas the latter contrasted meankiwieach school (intr&chool

analysis).

For example, the 200imter-schoolanalysisused an independent t test to compatleed b 2 Y S|I f €

attendance and exam result of Mihabura aRgtankana children. But 2008 itO2 y (i NI 4 @iy R (i K
aSkft ¢ LISSNI22TNNalAYKQ © dzNJ  LJdzLJA fedormaite df Ryankanaidkifrena b 2 a
Expectantly, im n 1 ¢p  <sBcgn8RNBE a S| £ ¢ LIS NF 2 Md6slcofttaSted vithik 8 A & b 8 d

aSlfé LISNF2NaayoOoS 2F wel y]
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V. Results

IV.1.Inter-school aralysis
IV.1.1.School attendance

In the gpre-meak period, no statistically significant differencetiveen the attendance of Mihabura
(M=149.27; SD=23.88=11 and Ryankaneommitted pupils (M= 145.33; SD=13,5¥=27 was found
(p=.523) However,if all hildren who were in P4 in 200 Mihabura (M=134.9167; SD= 40.204 18+
48" and Ryankanav= 122.8981; SD= 40.2341ri=108)are analyzed, a nearly statistically significant
(p=.087difference in the attendance of pupils is notdd.both casegMihabura mean yearly school

attendance igl and 12 daykigher than Ryankanaespectively(figure 3)
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Figure3: School attendance between Mihabura and Ryankana Schools in 28iiabureQ dean annual school attendance was 12 days
higher than Rginkana (p=.08) No meal was provided at Mihabura or Ryankana School.
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Equallyno statistically significant attendance difference was found betwiberMihabura (M=149.95;
SD=32.40n=19 and Ryankana (M= 134.81; SD=22r887 committed pupilduringtKk S & Rl A f &
period =.066). On this occasion though, incorporatingdinarychildreninto the analysis ppduceda
strong statistically significarfp=.001)difference betweerMihabura (M=138.28; SD=44.01; nipand
Ryankana (M=120.39; SD=33.36; n4)i@arly mearattendance According to his data (figure 4)
Mihabura committed pupils studied 15 day®re than their Ryankana peefjs=.066) and this

increasego 18 days if ordinary pupils anmecluded in the analysip=.001)

152.00-

148.00-

144.00

140.00-

136.00-

132.00

128.00-

124.00-

Mean annual school attendance (days)

120.00] Y

116.00-

112.00-

I I
MIHABURA-Provides meals RYANKANA- not provides meals

Test and control school

Figure4: School attendance between Mihabura and Ryankana Schools in 2808:K | 6 dzNJ Q& YSIy FyydzZ f a0K2?2
higher than that of Ryankana (p=.001). A daily meal was provided at Mihabura, but not Ryankana, School.
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Interestingly, a turnig point was noted inthé 2 y S Y SI f S @S NBS iNRGRAReyEurlyR | &
mean attendancdigures showed difference that is statistically significant both fmmmittedand
ordinary pupils. For example, the meannualschool days achieved by Mibura (M=161.58;
SD=23.20; n=1@pmmitted pupilswas 29 daysigherthanthat of equivalent pupils in Ryankana School
(M=132.33; SD=35.49; n=27) with p value of .@ilarly, the whole class meannualattendance of
Mihabura M=158.0Q SD30.65; n= 64 registerel a statistically significant 52ays lea on their

Ryankana peers (M=105.66; SD=46.62; ha9& p<.001(figure 5).
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150.00 -

140.00-

130.00-

120.00

Mean annual school attendance (days)
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I I
MIHABURA-Provides meals RYANKANA- not provides meals

Test and control school

Figure5: Attendance between Mihabura and Ryankana Schools in 208% K| 6 dzNJ Q& Y S| y | vy WwakbX daya ighet 2 £ |
than that of Ryankana (p<.01). The meal frequency was halved in Mihabura such that dfiliidieeda meal every second day rather
than daily. But still no meal was provided at Ryankana School.
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IV.1.2. Examresults

Ly ( Krfeakd LINFNSAd#dRence between the annual average mean results between the two
schools is 5 points in favour of the control schwih p=.524 Mihabura (M=204.46; SD=33.37; n=19)

and Ryankana (M= 209.75; SD=21.57; n3&hen ordinary pupils are ihaded into the analysiffigure

6), the difference between the school results of Mihabura (M=148.01; SD=57.87; n=79) and Ryankana
(M= 160.70; SD=50.58; n=9%)oughnot statistically significanincreases to 12 poin&gain in favour

of Ryankandp=.147.
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Figure6: The mean annual exam results of test and control school in 20Ryankana outperformed Mihabura by 12 points (p=.147).
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5dzNA y 3 (K $ead S @IS INBJIF®RenEe between theneanannual exam resulbf Mihabura
(M=12388; SD=24.13=18 and Ryankana (M= 118.83; SD=24r827 committed pupilds not
statistically significantp=.499. But o this occasion, MihaburacBool registeed a 5 point annual
average mean lead on RyankaAad when the whole P5 class performamis taken into consideration,
the difference between the two schoalsaches an interestingirning point. The 5 points lead for
Mihabura disappears and Ryankana (M=117.99; SD=35.80; n=85) outperforms Mihabura again

(M=114.97; SD=35.85; n=86) with p=.%8gure 7).

Figure7: The mean annual exam results of test and control school in 20R8ankana outperformed Mihabura by 3 points (p=.582)



