Addis Ababa University

College of Development Studies
Center for Food Security Studies

Food Security and Development Studies
PhD Program

Dissertation

Title

The School Feeding Program in Public Schools in Addis Ababa: its Impact on Nutritional Status and
Educational Performance of Schoolchildren, Food Safety Knowledge and Practice of Kitchen
Workers, and, other Socioeconomic Outcomes

By:
Zelalem Destaw
Supervisors:

Mogessie Ashenafi, Ph.D., Professor of Food Microbiology
Eshetu Wencheko, Ph.D., Professor of Statistics

Submitted to the Center for Food Security Studies in fulfillment of the requirements of the
Degtee of Doctor of Philosophy (PhD) in Food Security and Development Studies

September, 2021
Addis Ababa



Addis Ababa University

College of Development Studies
Center for Food Security Studies

Food Security and Development Studies
PhD Program

Dissertation

Title

The School Feeding Program in Public Schools in Addis Ababa: its Impact on Nutritional
Status and Educational Performance of Schoolchildren, Food Safety Knowledge and
Practice of Kitchen Workers, and, other Socioeconomic Outcomes

By:

Zelalem Destaw

Supervisors:
Mogessie Ashenafi, Ph.D., Professor of Food Microbiology
Eshetu Wencheko, Ph.D., Professor of Statistics

Submitted to the Center for Food Security Studies in fulfillment of the requirements
of the Degree of Doctor of Philosophy (PhD) in Food Security and Development
Studies

September, 2021
Addis Ababa



Approved by The Board of Examiners

This is to certify that the dissertation written by Zelalem Destaw Bayleyegn entitled ““Ihe School
Feeding Program in Public Schools in Addis Ababa: its Impact on Nutritional Status and
Educational Performance of Schoolchildren, Food Safety Knowledge and Practice of Kitchen Workers,
and, other Socioeconomic Outcomes” and submitted in fulfilment of the requirements for the
degree of Doctor of Philosophy (PhD) in Food Security and Development Studies complies
with the regulations of the University and meets the accepted standards with respect to

originality and quality.

Professor Mogessie Ashenafi

Professor Eshetu Wencheko

Supervisors Signature Date
Examiner Signature Date
Examiner Signature Date

Chairman Signature Date



DECILARATION

I, the undersigned, declare that this dissertation entitled “The School Feeding Programs in Public Schools
in Addis Ababa: its Impact on Nutritional Status and Educational Performance of Schoolchildren,
Food Safety KAP of Kitchen Workers, and, other Socioeconomic Outcomes” is my original work and
has not been presented for degrees in any other University, and that all sources of materials used for the study

have been duly acknowledged.
Zelalem Destaw Bayleyegn

Date of submission: September 3, 2021

This dissertation has been submitted for examination with our approval as a university supervisor.

Supervisors Signature

Professor Mogessie Ashenafi 6 g j Z
S

Professor Eshetu Wencheko e




Dissertation Zelalem Destaw September, 2021

ACKNOWLEDGEMENT

It gives me great pleasure to express my deepest thankfulness to Prof. Mogessie Ashenafi, who was not only a
supervisor to this research study, but also devoted his time, attention, and efforts relentlessly to raise me to the
level of an independent researcher. I also thank him for his efforts to approach the Addis Ababa Mayor’s
Office to support this study. It is without overstatement that the quality and depth of the study was attributed
to his motivation, fatherly encouragement and unreserved and relentless supervision from the conception to
the completion of the research.

My honored thankfulness also goes to Prof. Eshetu Wencheko, who has not only guided me to strengthen
and maintain the quality and robustness of the study design and statistical analyses of the research, but also
devoted his unreserved efforts and time for the review of the whole volume of this dissertation.

This research study benefitted from the support of several institutions and individuals. I kindly acknowledge
the following institutions and individuals for their financial and technical support.

Center for Food Security Studies (CESS), Addis Ababa University, for writing support letters to Addis Ababa
Education Office for funding and to other laboratorties for technical support;

The College of Development Studies (CoDS), Addis Ababa University, for officially partnering with the Addis
Ababa Health Bureau;

The Addis Ababa Mayor’s Office for discussing our proposal with us, acknowledging its relevance, and
encouraging the Addis Ababa Health Bureau for technical and financial assistances;

The Addis Ababa Health Bureau (AAHB) for funding the baseline stage, assigning health experts for data
collection, supervising technical activities during fieldwork throughout all stages and securing funding from the
Ministry of Health (MoH—Ethiopia) for subsequent stages;

The Ministry of Health (MoH-Ethiopia) for funding the subsequent stages of the study;

The Addis Ababa Education Bureau (AAEB) for writing support letter to sub city school departments and
the target schools and facilitating data collection in the schools;

The Food Science and Nutrition Research Directorate (FSNRD) of the Ethiopian Public Health Institute
(EPHI) for providing food scale to weigh food samples;

The Institute of Biotechnology (CNCS, AAU) for allowing moisture content determination of school meal
samples in its laboratory.

I am thankful to Mrs. Askale Teklu and Mr. Mesfin Mekuria, of the Wotld Food Program, Ethiopia Country
Office (WFP-Ethiopia), for providing me with the relevant documents and information that helped
conceptualize this research.

I am grateful to Dr. Mesay Mulugeta (CFSS/AAU), Dr. Meskerem Abi (CESS/AAU), and Bichaye Tesfaye
(CESS/AAU) for writing support letters whenever required. I express my deepest gratitude to Dr. Dilu Shaleka
(dean, CoDS/AAU), for institutionalizing the research agreement between the AAHB and the CoDS, AAU.



Dissertation Zelalem Destaw September, 2021

T'am also grateful to Dr. Yohannes Challa (Head, AAHB) for accepting our proposal enthusiastically and giving
directions for a successful collection of the required data.

My wonderful appreciation and thankfulness go to Dr. Samuel Zemenfeskidus (Deputy Head, AAHB), for
fully acknowledging the importance of the research, working during the implementation of the research,
searching for additional fund from the Ministry of Health, and commenting on the research implementation
and reports.

I would like to thank Mr. Melkamu Tiruneh (AAHB) for resolving technical and procedural activities at the
Addis Health Bureau that were vital in implementing the fieldwork.

I also provide my sincere appreciation to Mr. Zelalem Mulatu (Head, AAEB), for receiving positively our call
to the AAEB to technically support the implementation of the research.

I thank Mr. Nebyou Baye (AAU) for helping to bring the research idea to the attention of the Addis Ababa
Mayor’s Office during the time of search for fund.

My special thanks go to Ms. Meti Tamrat (AAEB), coordinator of the Addis Ababa School Feeding Program,
for helping immensely at the beginning by providing invaluable information and clarifications about the Addis
Ababa SFP, and assisting in technical issues that were backbone for the fieldwork. She was enthusiastic about
the implementation of this research and believed that the results of the research would inform the program for
an effective implementation and sustainability.

I am also very grateful to Mr. Ephrem Lemma (AAEB) for his technical assistances at the Addis Ababa
Education Bureau for effective communications among the sub cities and target schools.

I sincerely thank Mr. Mekuanent Dagnew, from the Emergency School Feeding Program of the Ministry of
Education — Ethiopia (MoE/WEFP), for his guidance and provision of materials that wete relevant to
conceptualize this research.

My great appreciations go to the Addis Ababa Sub-cities” Health Offices, Addis Ababa Sub-cities’ Education
Offices, medical directors of health centers, school directors and teachers, women cooperatives or the kitchen
workers, and parents and schoolchildren who gave consents to participate whenever required and others who
contributed for the successful deliberation of the data collection without hesitation.

Lastly, I would like to express my heartfelt thanks to the health experts who regularly participated in data
collection throughout the two-year long cohort study.

Zelalem Destaw Bayleyegn
Addis Ababa University
Addis Ababa, Ethiopia
September, 2021



Dissertation Zelalem Destaw September, 2021

Dedicated to my mother, Mrs. Yamrot Endayehu.

I did it that you wanted see me do it!



Dissertation Zelalem Destaw September, 2021

TABLE OF CONTENTS

L0530 ) 2 (3 21N VIl
ISR O] = I = I =5 S VI
ALCRONYMS et ttttttettee e e s s ettt e e et aeesssaseeteaeeeeeeessaasateteeeeeeee e s s e satebeeeeeeeeeaaasssbeaeeeaaeessannntbanneeaeeennnns XI
TLIST OF PUBLICATTIONS ..iiiiiiiiieiieeitieteteteteeeeateeeaaaaaaeaeaeaaaeaeae e e et aaaetet et et et et e ae e e e e e e aeaaaaaeaeaeaeaeaeaaeaeees Xl
STUMMMARY -ttt nn e Xl
CHAPTER [: GENERAL INTRODUCTION .....uuuuuuuuuuuunnnnnnnnnnnnnnnnnnnsnnnnnnnnnsnsnsnnsnnsssnsnsnsnsnsnsnsnsnsnsnsnsnsnnns 1
IINTRODUCTION .ttt e e e e e e sttt et e e e s s s sasbbe bt e e e e e s s s sasebe e e e e eeeeaaaasbbe s e e e eeeeaababbe et e e ae e s s nsbbbseeeaeesssnnbnreees 1
Backgronnd...............cocooviiiiiiiiiiiiiii 1

School feeding in the Global context ............coovuviiiiiiiiiiiiiiiiii i 1

School feeding in EIDioPia ...........coovviiiiiiiiiiiiiiiiii i 3

School feeding in Addis Ababa................c.ccoooiiiiiiiiiiiiiiiii 6
RESEARCH PROBLEM ....uviiutiiitiiittesstesstesstesssessstssstsastssssssstasssssssessssssssssssessssssssssssesssssssesssesssessessssessns 8

(O] 2701 A4 £ TP 11
Main OBJECHIVE. ...t 11

SPCCIfic OLJECtiVEs ...t 11
RESEARCH HYPOTHESIS ...t etttitte sttt sttt steesteestee st s sssessseesbeeabeestesasesasseanbeesbeesbeesbnessbeasbeanneenneenneens 12
SIGNIFICANCE OF THE STUDY 1tvtettttteitttessteeateeessseesssseesuesansesessessnsssessssesmessssessnsessnsesesseessseessees 12
LIMITATIONS AND SCOPE OF THE STUDY t1tttutittniittnttsueisntetseestersestssesiessinsesinersesiein 12
OUTLINE OF THE DISSERTATION 1.ttutittutttunttstetsueetnteestestersestsresnmttnests. 12
LITERATURE REVIEW 111ttttitttttesisttetesssusesesssssssessssssesssssssssnsssssssnsssssssasssssesassesessssessssnssesessnssssessnsnes 13
Global and regional contexts...........c.ccoviviiiiiiiiiiiiiii i 13
Theoretical lIerature ...............uuuvuiiiiiiiiiiiiiiiiiii e 14
Empirical BIerature ..............ccovuiiiiiiiiiiiiiiiiieii s 17
Paradignm shift in school feeding .............coooviviiiiiiiiiiiiiiiiii i 22

POLicy framemork.............cccciiiiiiiiiiiiiii i 22
COnCeprual framemworR...........coovueviiiiiiiniiiii i 28

A 0 1 () 5 1 SRR 31
STUAY ASIGN .o 31

STUGY ATEA ..o 31

STUAY SUBJECIS ..ot 31

SHUQY AUIGLION ... 31
SAPIPING AESIGN ..o 31

Sanmple size determtination ................ococevvviiiiiiiiiiiiiii 32
Measurement Procedures..........o.cuviiviiiriiiiiiniii i 37
Lnstriments and 10005 ................ccc - 37
Techniques of data analysis ............cooovivieiiiiiiiisiii 38
ABALYSIS PIAT .o 42

Ethics approval and consent 10 participate ...............cocuviviriiiiiiiiiiiiiiinsiiie i 42
CHAPTER II: NUTRITIONAL EFFECT OF THE ADDIS ABABA SCHOOL FEEDING PROGRAM ON
SCHOOL-AGE CHILDREN AND ADOLESCENTS ...tttttttttttesittreeessssseeessssnsesssnssseeessnssseesssnsssesssnsnees 43
N £ 12X 0 SRR 43
INTRODUCTION ....cetiuttttetteeeeteiitbereeesesssasbbbeeesesesssabbarereseassssasbabeeesaessessbbasesesesssaasbsbasesesesssasrerenes 43
OBJECTIVE vttt iuttettetestteeastesessseessteeasssesassesasssesssesassseesssessnsesssssesansesessssesnsesessseesnsesassesessesesseesneees 46



Dissertation Zelalem Destaw September, 2021

Y = (@) B 1SS PR 46
RESULTS AND DISCUSSION.......uuttttteeeeesiiistreeeeesessiiisssesssessssimisssseesseesseiisrsseeesessimmsreseeeses s 49
Baseline nutritional status: Modified Composite Index of Anthropometric Failure and MUAC-for-age
...................................................................................................................................... 49
Nutritional Impact: Longitudinal Data Analysis ............cccovvviiiiiiiiiniiiniiiisi s 58
(70101 318 ] ()N SRR 66
AANNEX 1ttttieiieitttttett e e e e s st etttteeeeeeeesse e teteeeeeeesasatteaeeeaeeesaassebeaeeaaeessanseebeeeeeaeesaastebeeeeeeeeesanntareeeeaeenaanns 67
CHAPTER III: DIETARY ADEQUACY AND NUTRITIONAL QUALITY OF MEALS PROVIDED IN THE
ADDIS ABABA SCHOOL FEEDING PROGRAM......ccctttteeteeeesiiiintirereeesessinissrsseeeeeesssmmnssssseeeseesnnns 73
J AN =33 127N IR 73

L DN 200 5] 50§ () PO RPPP 74

1@ 1) 2l 1 A4 C PO OT PRSPPSO 76
METHODS .. e 77
RESULTS AND DISCUSSTON .11ttt tttttttesssttetessssteesssssetssssssesssnsssssssnsssssssnsssesssassesesmssesessnssesesnnsmeeesnnsnes 79
F00d Portion STe ..o 79

Food moisture of School m6als................c.ccovoiiiiiiiiiiiiiiiiii i 81

Food energy gained from each food items served in Schools ............oouvvuiiviiiiiiiiiiiiiiiiisii 82

Total calories gained from SchO0L MEals............coveviiiiiiiiiiiiiiiiie i 83
Macronutrients gained from school 7€als ...........c..ccoviiviiiiiiiiiiiiiiiii 85
Micronutrients gained from the School meals .............coocvviiiiiiviiiiiiiiiiiiic i 86
L1 51515 ()R 89
AANINEX L1tiiiittite e e ittt e e e ettt e e e e tte e e e e stte e e e s atbe e e e et beeeeaatbeeeeasbeee e et beeae e tbeee e et beee e e s beee e et beeeeatbeeeeannreeeeanres 90
CHAPTER IV: EFFECT OF SCHOOL FEEDING ON EDUCATIONAL OUTCOMES OF SCHOOLCHILDREN
IN ADDIS ABABA, ETHIOPIA ...coi i i i ettt ettt 94
FaN 3 2N O A PRSPPSO 94
2] 016 1 10 ) TSROSO 95
OBJECTIVES ..ttt tuteetuteeessteeaasesassseessseesasseessesaasesassseeaasseesssessseeesmsesaasesaameeesmreeeanseesnnessneeesnnessssneessnens 97

L] 235 ) 1 PSSR 98
RESULTS AND DISCUSSION ....tttutttterteeeessiiststseeeeesssinssssessseesssimsssseeeteesssimsmmmmerteeeanmmmmmmrrrreean 100
Effect of the school feeding progran on educational outcomes ..............ccoovvviioiiiiiiiiiiiciiisiniien, 100
Findings from Key Informant Interviess............cccovvvviiiiiiiiiiiiniieiise s 109
L1104 318 [ ) 111
AANNEX 1tttteeiiiiittttte et e e e et e sttteereeeeessaatteeeeeeaeessasa st beaeeaaeessaassebaeeeeaeeesaas s e beaeeaaeeesansnnbaeeeaaeeeaaannnrenreaaeans 112
CHAPTER V: FOOD SAFETY KAP AMONG KITCHEN WORKERS OF THE ADDIS ABABA SCHOOLS
FEEDING PROGRAM AND SCHOOL WASH ....uuiiiiiiiiiiiiiiiniiinininiiiniinnsernnrnnnnn... 115
BN 3 X O APPSR 115
INTRODUCTION ....cciitttttteeteeeeesieitttreeeeeseessaastsbereseessssaasssressseasssiasssssesesessssiassbssesssessssssssrsreessesssnsinns 116

L] 12701 A4 2 TR PP 117

A 0 () 5 1 TR PR 118

2R 51155 T TP 120
Sociodenmographic characteristics ............ccovvvviiiiiiiiiiiiiiiii 120
Average food safety KAP..........c.ccooiiiiiiiiiiiiiiiiiii 121
Heterogeneities in food safety KAP INAICQtors ..........cccovuvviiiviiiiiiiiiiiciici e 124
Regression and Structural Equation Models .............ccocccovviiiiiiiiiiiiiiiiiiiei e 129

Food Safety KAP and Kitchen OBServation............c..coovevviiviiviniiiiiiiiiciicisiiesisis e 130

R LR 0 R Y & EETT T 131



Dissertation Zelalem Destaw September, 2021

DDISCUSSION .. tttttteeeeesetttteee e e e e e s sa et e e e e eeeessaasaebeeeeeeessaassebeeeeeeesssansbeeeeeeeeeassnsteaneeeeeesnsnssnnnnneenesnnnns 136
CONCLUSION AND RECOMMENDATION ...1ttteiutttteeistseeesassseessssssesessssesesasssssesssssssessssssesssnssesessnsees 139
F AN 2 PSPPSR 140
CHAPTER VI: SOCIOECONOMIC IMPACT OF THE ADDIS ABABA SCHOOL FEEDING PROGRAM AND
THE EFFECT OF COVID-19 PANDEMIC ON KITCHEN WORKERS AND SCHOOLCHILDREN .......... 146
A B STRACT ..ettii e ettt e e e ittt e e e ettt e e s et e e e e stbeeeesetbeeeesatbeeeeesabeeeeesabeaeeesabaeeeeaabeeeeeaabeeeeeaabeeeeeaabaeeeeaabaeaenns 146
INTRODUCTION ..t ttttteee e e e e e e sttt e e e e e e e s sasae e e e eeeesssanseaeeeeeeaeessansseseeeeeeeassansteaneeeeeesssssssnnnnneeessnsnnns 147
OBJECTIVES 11ttt ttttetstttestteeateeestseesstesssssessssesassesesssesasssesssessssesssssessnsesassssesssesessseesssessnsessssessnsesanses 148
A 2 1 () 5 1 SRR PS 149
FIINDINGS st e e e e e e e e e e e e e e e e e e e e e e e e e a e e n e nnn e nna e aan 151
Sociodemographic characteristics of respondents...........cc.covvviiiiiiiiiiiiiiii 151
Organization of Women c00Peratives.........o...vevivviiiviiiiisiiiiiiis i 151
Benefit of the school feeding progranm 1o women cooperatives...........ocouvvvviiviviiiiiiiiiniisin e, 152
Benefit of the school feeding program to parents and the community ...........ccoovvveviviriiiiiniiniinennn, 154
Benefit of the school feeding program to the schoolchildren ...............oovovuvviiiiiiiiiiiiiiiiiiiciin, 155
SOCIAL SHIGNA ..o 156
Economic effect of school closure and shift-based learning.................coovvviviiiiiiiiiiiiiiiiiniinnnn, 157
Nutrition and food security effects due to shift-based education ..................ccoovviiiiiiiiniiniinnnnn, 158
Effect of price inflation during the pandemic ................ccoovviiiiiiiiiiiiiiniici 159
DDISCUSSION . ttttteeeeeeietttteeeeeeeessa sttt e e e e e eeessaasaebeeeeeeessansssteeeeeaesssansseaeeeeaeeassansbeaneeeeeesnsnssnnnnneeessnsnns 160
CONCLUSION AND RECOMMENDATION ...tttiiiuttteeeittreeesisseeeesssssesessssesesasssssssasssesesansssssssnssesessnsnes 163
AANINEX L1tiiiittttt e e ittt e e s sttt e e e st e e e e stta e e e e atteeeeeatbeeee e et beeeeastteeeeessteeee e et beeeeeasbaeeeeasbeeeeeasbeeeeeantaeeeearrreeeans 164

SYNTHESIS: SCHOOL FEEDING PROGRAM IN ADDIS ABABA — NUTRITIONAL AND EDUCATIONAL
EFrFECTS, FOOD SAFETY KAP AND SCHOOIL WASH CONDITIONS, AND SOCIOECONOMIC

)Y 153 107X 1 (@ ) N PR RP PP 165
N B 1Y 7N 2 PSPPSR 165
L7001 316 1] ()N PSPPSR 166
RECOMMENDATION L1tttteiitttteesitteeeesssteeesssssesssasssesessssssssssnssssssssssesessassesessnssssessnssesessnnesessnsmesessnsnes 168
TUIMITATIONS . tttteeetteteesstteteessttee e s s bt e e e s bbe e e e abbe e e e sk be e e e e s be e e e e b be e e e s b be e e e aabbe e e e e b beeeeanbbeeeennbbeeeennsres 169

0] 01 (013 2N o = N T PERRR 171

AAPPENDICES 1111ttt tutttteeesstteeeeaassseeaassssseesassseeeaassseeeaasssesaesssssseesanssseseaassseseeaassaseesansseneesansseeessnnsns 185
QUESTIONNATRES ...t ettesteestee st sttt et e teeste e ase e ase e e bt e nbeesbe e sb e e st e st e R e e st e e nbe e ebe e e et e ne e nbeenneennnennns 185

Anthropometry, dietary adequacy and quality, education, and school WASH and Food Safety KAP
.................................................................................................................................... 185
ABEDIOPOMEITY <.t 187
Dietary adequacy and guality...................cccocoviiviiiiiiiiiiiiiiiiii 188
Education: academic scores and attendance ....................ccccccccuuiiiiiiiiiiiiiiii 189
Education: Enrollment and droponts..............ccooovviiviiiiiiiniiniiniiiini s 190
School WASH and Food Safety ..........c..cooeiviiiiiiiiiiiiiiiiiii e 191
SOCIAL, DEMOGRAPHIC AND ECONOMIC INFORMATION OF STAFF/FOOD HANDLER OF SCHOOL
FFEEDING PROGRAM......0utttutututetettteseteresesesasesesesssesesssesesesssssesesssesesesessseseseseseseseseseressssssreserererererenes 192
Open-ended questionnaire on sociveconomic effect of the Addis Ababa SFP................c..cooevuvnnnnn. 210
LISTING TABLE FOR SAMPLING FRAME ...eetvteittttsstteessseestesesstessssseesssessnsesssssessnsesesssesssesssssesssseeans 211
STUDY TIME FRAME .11ttttiutttteeitttetesstteeesstsssesssssssesssssessnsssssssssssssesasssssssassssesasssssesanssesessnssesessnsnes 212
5161 5] 2/ LSRR PR 214



Dissertation Zelalem Destaw September, 2021

List of Figures

Figure 1: Number of boys and gitls participated in SFP in Ethiopia each year .......cccocvviiiiinnnen. 5

Figure 2: Conceptual framework to assess the Effect of SFP on Nutritional and educational

outcomes, and its Food Safety KAP and socioeconomic implications .........ceeevvieriiniinneninnnn, 30

Figure 3: Hierarchical flow chart of random selection of districts, schools and children across all

SUD CIEIES. 11ttt etttk etttk R et R e Rt re s 36
Figure 4: ROC curve for MUAC-for-age by age and sex with reference to BMI-for-age............ 55
Figure 5: ROC curve for mCIAF by age and sex with reference to MUAC-for-age .......ccvevennee 55

Figure 6: Prevalence of undernutrition among school-age and adolescents involved in school

feeding program in each Sub CIES ....ciiiiiiiiiiiiiiiii 56
Figure 7: Trend of prevalence in different forms of malnutrition, by age, sex, time ........cc.cuueuee. 62
Figure 8: Overall prevalence, all ages, nutritional indicators .......ccvveviiiiiiiniisin i, 64

Figure 9: Box plot of Z-scores of Height-for-age, BMI-for-age, Weight-for-age, by sex over

MEASULEITNICIIE THNIES 11ttt ittt sb bbbt bbb bbb bbb bbbt sb s 71
Figure 10: Proportion of schoolchildren by average scores during from Jan 2019 to Jan 2020. 101
Figure 11: Enrollment by sex from 2011 to 2013 EC.....ccccooviiiiiiiiiiciiiis 104

Figure 12: Structural Equation Model.......ccooiviiiiiiiiiiiiii s 130

vii



Dissertation Zelalem Destaw September, 2021

List of Tables

Table 1: Distribution of ESFP intervention schools by year and region.......cccvviviiiiiiiiiniiinnn, 4
Table 2: Number of SFP beneficiary schools from 2012 — 2018, by region........cccvvvviiiiiiiiiininne, 5
Table 3: List of policies, regulations and guidelines in the Ethiopia’s Food Policy Framework... 25
Table 4: Sample size plan per school (adjusted) .....ooocviiiiiiiiiiiiii 33
Table 5: Districts, Schools and Sample size alloCation........ccuviiiiiiiiiiiniin i 34
Table 6:Sampling distribution by objectives or major indicators of study and modules of study
TTUSTIUITICIIES «vuveeeveesseesseeesseessee et e s e e e e nme e e e ame e e s e e R e e an e e am e e e s m e e nRe e e an e e e s e e anr e e nm e e ann e e nmeeanne e neennneen 34
Table 7: WHO Growth Reference Classification .......cuvivvieiiiiiiniiniiis i 38
Table 8: ANalysis PIAfl.icuiiiiiiiiiiii i 42
Table 9: mCIAF categories adapted for children of age group 5-19 .....cccvviiiiiiiiiiiniiini 48
Table 10: Median Height (cm), Weight (Kg) and MUAC (mm) measurements of children ........ 49
Table 11: Composite index anthropometric failure among school-age children and adolescents
involved in school feeding program, Addis Ababa, Public Primary Schools...........ccociiiiniinns 50
Table 12: Prevalence of malnutrition by age and sex among school-age children and adolescents
involved in school feeding program, Addis Ababa, Primary Schools .........cccocviiiiiiiiniiiiiinininn, o1
Table 13: Acute malnutrition status of school-age children and adolescents based on sex-specific
A LN O 0 T T 53
Table 14: Correlation between Z-score measures of anthropometry with that of MUAC-for-age
.................................................................................................................................................. 54
Table 15: Area under the ROC curves for MUAC-for-age against BMI-for-age and that of mCIAF
agaiINSt MUAC-O-2ZC ..oviiiiiiiiiiiin i 54
Table 16: Prevalence of SAM and MAM among school-age and adolescent suffering from
anthropomettic failure ... 56
Table 17: Mean height (cm) SD, ANOVA, and Effect sizes (ANOVA based on Height-for-age Z-
103 ) TP 59
Table 18: Mean weight (kg), SD, ANOVA, and Effect S1ZeS......ccovvviviniiiiiniiniiiiici 61
Table 19: Mean BMI, SD, ANOVA, and Effect sizes (ANOVA based on BAZ)........ccccevrrnins 61
Table 20: Mean MUAC, SD, ANOVA, and Effect sizes (ANOVA based on MUACZ) ............ 62
Table 21: Modified Composite Index of Anthropometric Failure (Prevalence of any form of
AULEHONAL FAIULE) 1.viviiiiiii i 65
Supplementary Table 22: Between and within variations in height, weight, BMI and MUAC among
LS 1t 67
Table 23: Between and within variations in height, weight, BMI and MUAC among boys. ........ 68
Supplementary Table 24: Mean and SD HAZ, WAZ, BAZ, and MUACZ over time, and by sex
AN AZE GIOUP ..viirviiiii it b e e e bbb 69
Supplementary Table 25: Modified CIAF Groups over time, by age and sex groups.................. 70

viii



Dissertation Zelalem Destaw September, 2021

Supplementary Table 26: Prevalence (%) of stunting and underweight by age and sex, over time

Supplementary Table 27: Prevalence (%) of thinness and acute malnutrition by age and sex, over

BLITIC 1ttt 72
Table 28: School meals weekly Mmenu......ccccvviiiiiiiiiiiii 79
Table 29: Mean and standard deviations of food portion sizes (g) served in schools............u.. 80

Table 30: Moisture of sampled school meals per 100gm edible portion: Averages, ranges,
coefficient of variations among schools serving the meals and differences from the reference food
composition tables eqUIVAIENLS ...viiiiiiiiiiii i 81
Table 31: Calories of sampled school meals: Average, SD, coefficient of variations among schools
serving the meals and differences from the reference food composition tables equivalents ....... 82
Table 32: Mean calorie, macronutrient, mineral, vitamin content of daily meals served in the Addis
ADADA SEP L. 84
Supplementary Table 33: Daily average energy requirement and safe level of protein intake for

children and adolescents aged 5—18 Years ....cccviiiiiiiiiiiiiiii 90
Supplementary Table 34: Food Energy and MOIStULE ....ccvviiriiiiiiiiniici i 90
Supplementary Table 35: MaCrONULENTS. .oiveiriiiiiieiisie e 91
Supplementary Table 36: MICTONULIIENLS 1.uviiviiiiiiiriiisiiiiic s 91
Supplementary Table 37: Other NULHENLS ...ovieiiiiiiieiii e 92
Supplementary Table 38: Recommended Nutrient Intakes .....ccoceviiviiiiiiiniiiiniiii, 92
Supplementary Table 39: Preparation and use of food-based dietary guidelines..........ccovcvvrunnen. 93
Table 40: Mean scores and standard deviations of schoolchildren by age and sex groups ........ 100
Table 41: Enrollment and rates of changes over years by S€X......oocvviviiiiniininiiniisiisie s, 103
Table 42: Frequency of number of absent days during the three semesters, each. .........cccvuenen. 106
Table 43:Attendance rates and average absent days per student, Over time .....ccoeveveriirsinennn, 106
Table 44: Association between attendance and age groups and sex over three semesters of SFP
PELIOM 1ttt 108
Table 45: Qualitative data COIECHON SITES .uvvrriurriiiiiiiiiiiieeiie et sane e 112
Supplementary Table 46: Effect sizes of SFP on average scores of schoolchildren .................. 113

Supplementary Table 47: Average absenteeism and standard deviations of schoolchildren by age
Z T e Ta BT Qe (o101 o LR PR T 113
Supplementary Table 48: Association between absenteeism and SFP by age and sex groups
(Alternative Presentation of Table 3) ...cccciiiiiiiiiiiiiiiiiiii i, 114
Table 49: Food handlers involved in school feeding program food safety-KAP assessment .... 120

Table 50: Food safety knowledge scores (percent of COrfect anNSWErs)...oiuvivivuriiriesiiniiniennn, 121
Table 51: Food safety attitude SCOTES ....uiimiiiiiiiiiiiiiiie s 122
Table 52: Food safety PractiCe SCOTES ..uiiiiiimiiiiiiiiiiiiii i 123
Table 53: Average food safety knowledge, attitude and practice.......ccovviiriiiiiiiiniininiininen, 124



Dissertation Zelalem Destaw September, 2021

Table 54: Correlation between KAP Indices, Measure of internal consistency, and measure of

SAMPLNG AdEGUACY ...viitiiiiiiii i 125
Table 55: Food safety KAP INdicators......covuviiiiiiiiiiiii i 126
Table 56: Socio-demographic characteristics and food safety knowledge and Attitude of food
ANALETS 1ttt R e R b e e R b e e Rb e e e n e e e e nn e e nnn e e anreean 127
Table 57: Socio-demographic characteristics and food safety Practice and overall food safety KAP
................................................................................................................................................ 128
Table 58: Multiple regression of food safety KAP and socioeconomic charactetistics.............. 129
Table 59: SDG indicators with basic drinking water, sanitation and handwashing facilities (WASH)
0 SCROOLS 1t 131
Table 60: Availability, accessibility and quality of drinking water in schoolS.......cccevvciiiiniinnnnn, 132
Table 61: Availability, accessibility, quality and acceptability of sanitation services in schools .. 133
Table 62: Availability, accessibility and quality of hygiene services in schools.........occviiniinnen. 134
Supplementary Table 63: Food handlers’ knowledge on food safety.......cccuviviiiiiiiiiiiiiiininnns 140
Supplementary Table 64: Food handlers’ food safety attitudes.......ccooviiiiiiiniiiiniiniiinin, 141
Supplementary Table 65: Food handlers’ food safety practice........ooviiviiiiniiniiiiiiiniiiniiniinns 142
Supplementary Table 66: Food safety KAP and Kitchen observations ........cccuveciiininiiininenn, 143
Table 67: Background information about respondents ........ccovveviiiniiiiiiniini 151
Table 68: Schoolchildren’s physical growth monitoring qUestionNaIre .......covvvevieriisiniieieennn, 187
Table 69: Dietary adequacy and quality qUESHONNAILE ..vvviviriiiiiiiiriii i 188
Table 70: Semester academic scores and attendance form of schoolchildren involved in the Addis
Ababa School Feeding Program ........ccocuiiiiiiiiiiiiiiiii s 189
Table 71: School based enrollment and dropPOUL......cciiiiiiiciiiii i, 190
Table 72: Food Safety KAP qUeSHONNAILE ...covviiiiiiiiiiiiii i 192
Table 73: Food safety practice observation checklist......c.ocviviiiiiiiiiiiniiiii i, 202
Table 74: School Water, Sanitation and Hygiene questionnaire........ococuvveriiiiiniiniininsinsnen, 205
Table 75: Listing table for sampling frame.........cccovuviiiiiniinini i, 211
Table 76: Study time frame . ...cciiiiiiiiiii 212
Table 77: BUAZEL v.ovviiviiiiiiiiiiiicii s 214



Dissertation

Zelalem Destaw

September, 2021

Acronyms

AUC African Union Commission

BAZ BMI-for-age Z score

BMI Body Mass Index

EiE Education in Emergency

ESFP Emergency School Feeding Program

FFE Food for Education

FGD Focus Group Discussion

GoE Government of Ethiopia

HACCP  Hazard Analysis Critical Control Point

HAZ Height-for-age Z score

HGSF Home Grown School Feeding

KII Key Informant Interview

MoE Ministry of Education

MUAC  Mid Upper Arm Circumference

MUACZ MUAC-for-age Z score

NDRMC National Disaster Risks Management Commission
NGO Nongovernmental Organization

NSA Nutrition Sensitive Agriculture

NSAS Nutrition Sensitive Agriculture Strategy

NSHNS  National School Health and Nutrition Strategy
RNI Recommended Nutrients Intake

SDG Sustainable Development Goal

SFP School Feeding Program

SHN School Health and Nutrition

SNNPR  Southern Nations Nationalities and Peoples Region
UNECA  United Nations Economic Commission for Africa
WASH  Water, Sanitation and Hygiene

WAZ Weight-for-age Z score

WEP Wortld Food Program

Xi



Dissertation Zelalem Destaw September, 2021

List of publications

Articles accepted

1.

Destaw, Z., Wencheko, E., Kidane, S., Endale, M., Challa, Y., Tiruneh, M., . . . Ashenafi,
M. (2022). Impact of School Meals on Educational Outcomes in Addis Ababa, Ethiopia.
Public Health Nutrition, 1-31. https://doi:10.1017/51368980022000799.

Destaw, Z.., Wencheko, E., Kidane, S., Endale, M., Challa, Y., Tiruneh, M., . . . Ashenafi,
M. (2022). School feeding contributed valuable dietary energy and nutrients despite

suboptimal supply to school-age children and adolescents, in primary schools in Addis
Ababa, Ethiopia. Nutrition (Accepted).

Destaw, Z., Wencheko, E., Zemenfeskidus, S. et al. Use of modified composite index of
anthropometric failure and MUAC-for-age to assess prevalence of malnutrition among
school-age children and adolescents involved in the school feeding program in Addis
Ababa, Ethiopia. BMC Nutr7, 81 (2021). https://doi.org/10.1186/s40795-021-00471-x.
COVID-19 and the Addis Ababa School Feeding Program: Socioeconomic effects on
schoolchildren and school kitchen workers (Journal of Environmental Science and Public Health).

Submitted Articles

1.

Study protocol: The School Feeding Program in Public Schools in Addis Ababa — Impact
on Nutritional Status and Educational Performance of Schoolchildren, Food Safety
Knowledge and Practice of Kitchen Workers, and, other Socioeconomic Outcomes

(MethodsX)

Effect of School Meals on nutritional status of schoolchildren: Empirical evidence from
longitudinal anthropometric measurement (Journal of Nutrition)

COVID-19 and school feeding: prevalence of acute malnutrition among schoolchildren
based on longitudinal analysis of MUAC-for-age Z-scores and qualitative findings (Journal
of Public Health).

Xii


https://doi:10.1017/S1368980022000799
https://doi.org/10.1186/s40795-021-00471-x

Dissertation Zelalem Destaw September, 2021

Summary

Food-insecure schoolchildren in low-income countries lose school days due to malnutrition, common
viral and gastrointestinal diseases, anemia and hunger. School Feeding Programs (SFP) have been a
social protection strategy that mainly target food insecure primary schoolchildren to alleviate problems
related to malnutrition and improve educational outcomes, cognitive skill and nutritional status. The
Addis Ababa SFP was established on February 2019, to alleviate hunger in schoolchildren for better
nutritional and educational outcomes. To evaluate the impact of the program on nutritional status and
school performance of schoolchildren, a baseline assessment was required at the initiation of the
program with which comparisons will be made through repeated measurement during the
implementation of the program. Thus, changes in nutritional and educational outcomes can be
captured and the socioeconomic implications of the program, the dietary quality and adequacy of
meals, as well as school water, sanitation and hygiene (WASH) and food safety issues will be
understood.

The main objective of this study was to investigate the impact of the Addis Ababa SFP on nutritional
and educational outcomes, the school WASH and food safety knowledge and practice of kitchen
workers, and other socio-economic implications. A single-group repeated measurement/longitudinal
study design was employed to follow up randomly selected 4500 students in 50 schools in all sub-
cities. Multistage stratified sampling was used. Statistical methods — repeated measures ANOVA,
random effects GLS regression, mixed effects regression, Confirmatory Factor Analysis, and
Structural Equation models and others were employed where relevant.

Robust evidence was established that the school feeding intervention has achieved medium to large
scale effects on nutritional status (effect size, 2, of 0.02-0.12) and educational outcomes with effect
sizes (%) of academic scores (boys = 0.023, girls = 0.04) and enrollment (girls = 0.001 and boys =
0.05), and attendance (Cramer’s V = 0.2). On average, schoolchildren were served 883 calories of
energy, daily, which was about 48% or 34% of the daily Recommended Nutrient Intake (RNI) for
eatly adolescent schoolchildren of age 7—12 years or late adolescents of age 13—17 years, respectively.
However, the meals provided below the RNI of energy. Daily RNI of macronutrients such as protein
(46—66.3%), carbohydrate (including fiber) (48.3—68.1%), fats (20.5-25.7%), and fiber (68.4%) were
below the WFP’s recommendations. Micronutrients such as Thiamine (60.9% RNI), Riboflavin
(43.5% RNI), Niacin (21.7% RNI), and Phosphorous (50.7% RNI) were served below daily
recommendations. Calcium (82.5% RNI) and Iron (151% RNI) were served above the daily
recommended level. Poor food safety knowledge (52.3%) and attitude (47.2%) resulted in poor food
safety practice (30.2%) among kitchen workers. Basic services of drinking water, sanitation, and
hygiene were delivered in 36 (73.5%), 14 (28%), and 31 (64.6%) of the schools surveyed for school
WASH, respectively. Food safety practice in school kitchens and overall basic school drinking water,
sanitation and hygiene services (school WASH) were low. Economic and psychosocial effects were
grand socioeconomic effects of the SFP whereby negative psychosocial effects linked with economic
inequalities were mitigated. The long school-, summer or semester-breaks, led schoolchildren to miss
school meals which significantly compromised nutritional outcomes. Disruption of school meals due
to COVID-19 shutdown increased malnutrition among the schoolchildren; largely reduced income of
kitchen workers that could worsen the food insecurity situation in their households.

The Addis Ababa SFP has substantial contribution to the physical growth, educational, and
socioeconomic benefits, while more effort is required to improve nutritional quality and adequacy.

Xiii
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Chapter I: General Introduction

Introduction

Background

Childhood malnutrition is associated with poor dietary consumption and unsafe food due to
improper food handling, poor personal hygiene and inadequate sanitation (Jukes et al., 2007).
According to Jukes e# al. ( 2007), schoolchildren in low-income countries lose school days due to
malnutrition, common microbial infections, worm infections, iron deficiency, hunger and others.
Children of food insecure families suffer from hunger in school (Drake et al., 2020; Jukes et al.,
2007). They attend class with empty stomach resulting in less or no attention and active
participation in the classroom. Less enrollment, less attendance in class and high dropout rates are
commonly observed as a result of food insecurity. School Feeding Program (SFP) has been an
important intervention in order to protect children from hunger during school days (Drake et al.,

2020).

In order to overcome loss in school days due to common health problems such as microbial and
parasitic infections, anemia and hunger, several countries implement SFP as intervention (Bundy
et al., 2009). In addition, worldwide, SFPs are aimed to focus on nutritional values, mainly contents
of diet such as protein and energy for child body growth and maintenance, micronutrients, and

vitamins that facilitate metabolic processes and prevent nutritional diseases (WEFP, 2020b).

On the other hand, personal hygiene of food handlers and food handling practices during food
preparation and consumption are other major concerns which, if not properly managed, may
expose ready-to-eat food to contamination that will result in infection of schoolchildren with
foodborne diseases. The diarrhea — malnutrition — diarrhea vicious cycle is a major factor that

adversely affects child health, growth, and cognitive development (Jaffee et al., 2019; WHO, 2006a).

SFP has been a social protection strategy that mainly targets primary schoolchildren (WEFP, 2019a).
In some cases, secondary schoolchildren could be candidates for SFP (Babu and Hallam, 1989).

Globally, there are a number of initiatives of school feeding with multi-sectoral interventions.

School feeding in the Global context

Wotld Food Program (WFP) supports school feeding programs in 71 developing countties, of
which 18.3 million children in 60 countries were directly provided with school meals (WEFP, 2019a).

1
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In 65 countries indirect support is made to school feeding programs that benefit 39 million more
children. Program provisions vary in time such that some provide breakfast or lunch and some
others provide both. Type of food also ranges from provision of complete meals to distribution of
fortified, high-energy biscuits or nutritional snacks (WEFP, 2019a). Conditional to regular school
attendance of children, the program has a practice of supporting families with food and/or cash

rations (Bundy et al., 2009; WEFP, 2013, 2019D).

SFP was shown to contribute to social economies through local smallholder farm production and
employment of youth caterers, while also ensuring community ownership through participation of

local communities in different forms (WEP, 2013).

SFP is the only and largest social protection program that provides intervention for a number of
benefits such as strategic objectives for education, gender equality through attracting both boys
and girls to schools, food security, nutrition and health, local agriculture, and poverty alleviation
(Bundy et al., 2009; Drake et al., 2017; WEP, 2013, 2019b). Its target includes minimizing school
dropout rate, absenteeism, poor academic performance, cognition and learning. It is also a famous
program for its double effects as a long-term social protection investment and a short-term
productive safety net for schoolchildren and their families (Bundy et al., 2009; Drake et al., 2017;
WEP, 2013, 2019b).

Cereal-based food baskets have been accepted and significantly provided in most of implementing
countries (Bundy et al., 2009; Drake et al., 2017; WEP, 2000, 2013). It is also emphasized that
calorie needs are given prior attention in order to provide children with meals having adequate
energy for their daily requirements in the school. However, less attention has been given to

micronutrient content of meals.

In most program implementing countries, the approaches are based on strategic focus, with
education as having priority over agriculture and health (Drake et al., 2017). Moreover, the major
approach of the majority of the countries is towards all children (universal) and the most vulnerable
communities identified on the basis of geographic metrics (Drake et al., 2017; WEP, 2000, 2013).
In the former approach, the targeting would have inevitable tradeoffs such as cost, effectiveness
and equity. Whereas, in the latter case, stigmatization could be attached to those targeted

individuals.
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Feeding modalities vary across countries. These include, on-site feeding, take-home rations, or a
mixed mode of provisions during school days (Buttenheim et al., 2011). Recently, there are
practices that deliver school meals over weekends. In the United States, food insecure children
receive weekend feeding which improved educational outcomes, albeit, its premier aim is to
alleviate food insecurity (Fiese et al., 2020). The Addis Ababa SFP provides on-site breakfast and
lunch during school days (AAEB, 2019).

In the context of global definition of food and nutrition security (FAO, 1990), it is vital to evaluate
whether school feeding is a program that enables all vulnerable schoolchildren to access and

consume sufficient, safe, nutritious and socially acceptable food at all times to lead an active and

healthy school life.

School feeding in Ethiopia

WEP started SFP in Ethiopia since 1994 that targeted food insecure, drought-hit and conflict-
affected rural areas (WEP, 2019b). Later on, Ethiopia scaled up running two national school feeding
programs, regular and emergency school feeding (MoE, 2018; WEP, 2019b). The Emergency
School Feeding Program (ESFP) has begun in 2015 by the Ministry of Education (MoE) and the
National Disaster Risks Management Commission (NDRMC) for a number of children in need of
Education in Emergency (EiE) support due to deprivations consequent to disasters such as

drought (MoE, 2018; WEP, 2019b).

The Food for Education program of WEFP Ethiopia country office supports the Education Sector
Development Plan through a community-based education system. The system is linked with school
feeding and planning and implementing school activities aimed at better education outcomes, local
development, environmental sustainability, family wellbeing, and food security situations in the

community (Swindale and Bilinsky, 20006).

Since 2015/16, the Government of Ethiopia (GoE) has been allocating large amount of budget in
support of about 2.9 million schoolchildren in 6742 schools (2015/16); 1.4 million schoolchildren
in 3024 schools (2016/17) and 2.1 million schoolchildren in 4,416 schools (2017/2018) who
required EiE support (MoE, 2018; WEP, 2019b). Totally, the intervention areas of ESFP in the
three consecutive years, were found in all of the Administrative Regions except Addis Ababa.

Benishangul region was included in the program later in 2017/18 (MoE, 2018; WFEP, 2019b) (Table
1).
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Table 1: Distribution of ESEP intervention schools by year and region

Number of Number of Targeted Schoolchildren Number of School
No Region Intervention Schools by Year by Year Children Receiving Food by Year

2015/16 2016/17 2018 2015/16 2016/17 2018 2015/16 2016/17 2018

1 Oromia 2,112 1,093 2,120 925,782 404,969 1,015,126 976,813 469,231 504,391
2 Amhara 2,068 475 526 844,429 171,655 236,730 988,471 219,374 203,395
3 SNNPR 458 653 563 279,460 310,306 400,751 321,685 409,335 225,957
4 Somali 692 264 446 197,205 126,904 246,401 168,085 130,802 246,401
5 Tigray 675 103 176 268,831 45,375 82,277 303,509 45,876 110,435
6  Afar 653 413 540 92,983 52,828 58,665 93,904 56,217 58,665

7 Harari 46 24 19 14,358 6,811 6,200 14,497 13,345 3,400

8  Dire Dawa 38 13 13 18,397 3,707 5,353 19,076 4,364 2,400

9 Benishangul - - 10 - 2,864 - - 3,052

10  Gambela - - 3 - 1,256 - - 2,500
Total 6,742 3,038 4,416 2,641,445 1,122,555 2,055,623 2,886,040 1,348,544 1,360,596

Source: MoE, 2018

WEP (2019b) and MoE (2018) reported that positive educational outcomes, enrollment,
attendance, concentration, and dropout rates were registered as a result of the emergency
interventions. According to these reports, local procurement strategies and jobs created had
contributed to the local economies benefiting 40 farmer cooperative unions through aggregating,
processing and supplying food. In addition, about 45,000 poor women and youth were offered job

opportunities.

In general, there are Home-Grown School Feeding (HGSF), non-HGSF (or Traditional School
Feeding - TDF), and Emergency School Feeding Program (ESFP) run in Ethiopia (GCNF, 2019).
HGSF is a program that offers food produced by local producers by linking SFPs to local
production and development (Sumberg and Sabates-Wheeler, 2011). Whereas non-HGSF (TDF)
program is delivery of free school meals in kind from foreign food sources (GCNF, 2019). ESFP
is a program where the MoE-Ethiopia delivers free school meals (porridge) in drought-hit rural

areas, prepared from purchased domestic food commodities such as fortified grains/cereals,

legumes and nuts, salt and oil (GCNF, 2019).

The regular SFP of Ethiopia has been implemented since 1994 in rural parts of all regions (MoE,
2018; WEFP, 2019b). Undocumented stories tell that school feeding begun during the regime of
Emperor Haile Sellassie concurrent to the introduction of modern schools in Ethiopia (Dagnew,
2015). WEP initiated the 1994 SFP by providing hot meals for about 250,000 children in forty
schools (MoE, 2018; WEP, 2019b). The program has been progressively growing over the years.

In 2002, take-home rations have been provided to 9734 school girls in Oromia, Afar, and Somali
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regions, conditional on attendance (MoE, 2018; WEFP, 2019b). A Home-Grown School Feeding
(HGSF) program has been launched in 2012 in 37 pilot schools of SNNPR and later on expanded
to Oromia region within 88 schools targeting about 18,000 schoolchildren in 2015. The program
covered 856 schools in 2017 (MoE, 2018; WEP, 2019b).

Overall, a huge amount of investment is being devoted each year to feed food insecure
schoolchildren in Ethiopia. Figure 1 and Table 2 below show summary of distribution of the
program by gender and region, across years, respectively. It shows the trend of the number of
beneficiary students in Afar, Amhara, Oromia, SNNPR, Somali, and Tigray for the years 2012 —
2014 and the data does not show any school participating from Amhara and Tigray regions for the

rest of the years.

70 A
60 m Girls # Boys EBoth
50
40
30
20

10

Nomber of SFP beneficiary
schoolchildren in 10,0000s

2012 2013 2014 2015 2016 2017 2018
Years

Figure 1: Number of boys and girls participated in SEP in Ethiopia each year
Source: Computed from WEP Ethiopia country office routine data.

A varying number of schoolchildren have been supported by regular SFP set by WEFP Ethiopia between 2012 and
2018, (Table 2).

Table 2: Number of SEP beneficiary schools from 2012 — 2018, by region

Region 2012 2013 2014 2015 2016 2017 2018 Total
Afar 354 354 360 361 361 361 249 2,400
Ambhara 124 124 79 0 0 0 0 327
Oromia 217 217 208 153 169 89 481 1,534
SNNPR 94 94 202 193 202 197 197 1,179
Somali 229 229 229 229 229 229 0 1,374
Tigray 146 146 102 0 0 0 0 394

Total 1,164 1,164 1,180 936 961 876 927 7,208

Source: Computed from WFP Ethiopia country office routine data
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The WFP routine data also showed that there were HGSF, Non-HGSF/TDF and ESFP schools,
where SNNPR and Oromia regions covered their major SFP using the HGSF approach. Food
commodities provided by WEFP (2000) for the traditional school feeding program included
imported:

- Cereals: maize (whole or meal), wheat flour, bulgur wheat, sorghum or rice
- DPulses: beans, lentils or peas

- Canned fish or meat

- Vegetable oil

- Sugar

- Fortified blended foods (BF) such as Corn Soy Blend (CSB)

- Fortified biscuits.

However, WFP did not provide foods such as fresh foods and condiments, which were
indispensable for meal diversity and palatability, but left to local procurement through Government

funds or another alternative (WEFP 2000).

There were other SFPs initiated by different NGOs and individuals. In Addis Ababa, for instance,
21,043 students have been provided with school meals by Ye Enat Weg Charitable Association in 210
primary schools since 2015 (Ye Enat Weg, 2018). Save the Children provided 17,800 students with
SFP in Afar and Somali regions while WEP delivers the support for 9800 students in Afar region
in 78 schools (MoE, 2018; WEP, 2019b). The reports also showed that many other small NGO’s

and individuals provide school feeding program in different places.

However, there is an immense gap and need to generate data on effect of SFP on improvement of
nutritional status of schoolchildren, which consequently affects educational outcome. Moreover,
information is scanty on food safety practices, which affect health and nutrition of schoolchildren,

and other socioeconomical benefits that emanate from SFP.

School feeding in Addis Ababa

In Addis Ababa, different NGOs and individuals initiate SFPs. For instance, Ye Enat Weg Charitable
Association, provide school meals for 21,043 students in 210 primary schools since 2015 (Ye Enat
Weg, 2018). The Addis Ababa City Administration launched a wider school feeding program in
February 2019, that was intended to alleviate hunger among poor schoolchildren, improve their

attendance, minimize rates of dropout and repeaters and, ultimately, enhance educational

performances of students (AAEB, 2019).
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Though, previously, school meal provisions had been underway in some schools by charitable
societies and other stakeholders (AAEB, 2019), the program initiated by the City government
involved about 51, 689 schoolchildren, at the beginning, in 221 public schools distributed over ten

sub-cities of Addis Ababa (AAEB, 2019).

However, there is little information available on the nutritional status of school-age children and

adolescents involved in the Addis Ababa school feeding program.
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Research problem

Nutrient contents of school meals and meal size are important issues that determine quality and
quantity of nutrients a school child obtains from the meals. Nutrients provide protein energy,
enhance food metabolism efficiency, and have disease prevention capacity that inhibit children’s

normal growth and cognitive development (FAO and PAHO, 2017).

Safety of food is determined by food handling during preparation and storage; personal hygiene of
food handlers and sanitation of water used for preparation and cleaning. Proper school feeding
activities avoid food contamination and protect schoolchildren from infection by foodborne
diseases-causing organisms. Therefore, food safety knowledge and practice of food handlers
working in school kitchen; and water, hygiene and sanitation within the school compound can
protect schoolchildren from foodborne disease outbreaks that need to be assessed for an improved

delivery of the food program.

The adequacy of protein, energy, minerals and vitamins, available in school meals determine
diversity of food and meal size. However, their ability to satisfy nutritional requirements of

schoolchildren across their age groups need to be addressed.

Hunger in schools is one of the challenges for schoolchildren in low-income countries responsible
to lose school days, low enrollment, and high dropout rate (Drake et al., 2020; Jukes et al., 2007).
As a result, SFP has been recognized as an important intervention in order to protect children from
hunger during school days (Drake et al., 2020). Thus, educational outcomes including enrollment
and performance are among the primary objectives of SFP by avoiding hunger in schools and

pledge food security (Drake et al., 2017).

SFP has been acknowledged as the largest social protection intervention to fulfil some part of the
socioeconomic issues in the society (Drake et al., 2017). To this effect, initiatives to make schools
centers for local development through community participation in the program are implemented

(Molinas and Regnault de la Moth, 2010; Swindale and Bilinsky, 2006).

Few studies reported positive impact of school feeding program on school enrolment, attendance,
cognitive skill, economic benefits to community and smallholder farmers productivity (Drake et
al., 2017; WEP, 2013). However, the evaluation was based on simple descriptive analysis that
presented results as cross tabulations and simple graphs. In-depth analysis, using advanced impact

evaluation techniques, such as comparison of means, propensity score matching, difference in
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difference, instrumental variable has not been applied which would limit the validation and
unbiasedness of the findings and conclusions derived from them (Babu et al., 2017; Gertler et al.,

2010).

Few researchers, on the other hand, reported that worldwide, despite the huge investment and
intervention, SFP has not effectively achieved its objectives. Babu and Hallam (1989) reported that
SFP did not achieve significant relevance or reduction of inequality in protein intake because the
food types provided were cereals; and Bundy et al. (2018) argued that, despite the benefit against
hunger for schoolchildren, Feed for Education (FFE) programs lacked nutritional benefit. Babu ez
al. (2017), after reviewing several researches findings worldwide that evaluated effect of SFP in
several countries, stated that there was narrow evidence in support of effective SFP in most of

program implementing countries (Babu et al.,, 2017).

A critical assessment of evidences on school feeding in developing countries observed that studies
usually suffered from methodological shortcomings which would again introduce bias in their
findings and conclusions (Adelman et al., 2008). The methodological gap was mostly associated
with the study design, where, for instance, studies argued for field trials to bolster findings, but did
not comply with critical requirements of randomization and trial group specifications (Adelman et

al., 2008).

In Ethiopia, knowledge about overall effectiveness of SFP program, the extent of coverage and its
socioeconomic effect are limited and evidence that informs impacts of the program is thin. Very
few comparative impact assessments are available. A study on the impact of SFP on school
participation in Sidama zone of Southern Ethiopia, for example, reported that the impact of SFP

on school enrollment, attendance, and dropout was insignificant (Dheressa, 2011).

In contrast, a study on impact of SFP in Ethiopia carried out by WEFP in collaboration with the
University of Mannheim covering 200 schools in four regions, showed that SFP had positive effect
in enrollment and educational outcomes of boys in highland communities but did not help boys

from the pastoralist’s communities (Poppe et al., 2019).

Limitation of data, particularly baseline data, supportive routine data on program implementation,
and midterm impact evaluation are some of the challenges to study effectiveness of SFP in

Ethiopia. Specifically, Ethiopia’s SFP requires “School Nutrition Data System” that supports



Dissertation Zelalem Destaw September, 2021

monitoring and program evaluation on its effect on enrollment, attendance, drop-out rates, dietary

quality and adequacy, etc.

In addition, despite its being a multipurpose social protection intervention, impact of SFP has not
been well investigated, is less understood and little has been known about nutritional outcomes,
food diversity and meal composition and size, food safety, water, hygiene and sanitation. Its socio-
economic effect is also less understood. These limitations make it difficult to, among many, identify
success and failure of the program, target appropriate beneficiaries, assess nutrition and food
security, evaluate job opportunities created to community and households, determine income
growth and poverty reduction, and boost potentials of smallholder farmers. To effectively achieve
the intended objectives of this study, a multidisciplinary approach is required to study SFP in Addis
Ababa public schools. As SFP is a broad social protection program, the approach should include
nutritional outcomes of SFP, food safety and knowledge and practice of food handlers, educational

outcomes of schoolchildren and its socioeconomic implications to the community.

10
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Objectives

Main objective

The main objective of the study was to assess the effect of the Addis Ababa School Feeding

Program.
Specific objectives

| Nutritional impact on schoolchildren
a. Examine nutritional status of schoolchildren who were benefitting from the
Addis Ababa School Feeding Program using anthropometric measurements based
on baseline data at initiation of the program.
b. Assess the effect of the Addis Ababa School Feeding Program on children’s
physical growth using longitudinal anthropometric measurements
ll.  Examine quality and adequacy of dietary supply in SFP
a. EBxamine dietary energy and macro and micro-nutrients contents of school meals
using food composition table for use in Ethiopia.
lll. Impact on educational performance, attendance and enrollment
a. Examine enrollment rates of primary schools before and after SFP has been
started.
b. Examine attendance rates of beneficiary children before and after SFP has been
started.
c. Examine short-term impact of SFP on academic performance of beneficiary
children before and after SFP has been started.
IV. School WASH and Food safety in school feeding programs
a. Knowledge, Attitudes and Practices (IKAP) assessment in personal and
environmental hygiene, water sanitation and food handling practices in schools
V. Impact on other socio-economic issues
a. EBxamine impact of the Addis Ababa School Feeding Program on income of
kitchen workers

b. Assess socioeconomic effect of interruption of SFP due to COVID-19 pandemic.
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Research Hypothesis
The hypotheses in this study were

1. School feeding program improves the nutritional status of children
ii.  School meals contain the recommended daily requirement of dietary energy
iii.  School feeding program has positive impact on educational outcomes
iv.  Kitchen workers may have the requisite knowledge, attitude and practices on food safety
measures
v.  School feeding program has positive socioeconomic effects or implications for women
cooperative and schoolchildren.

Significance of the study

This study would provide evidence about the effect and gaps associated with school feeding
programs that would expedite performance and effectiveness of the program by maintaining
provision of safe and nutritious food to schoolchildren for an active and healthy life and normal
physical growth. The findings about the changes in academic performance of schoolchildren and
improved income of women participating in food preparation would point out weaknesses and

strengths of the program, which, in turn, will help to improve its effectiveness in the future.

Limitations and Scope of the study

Although it was attempted to consider all sub-cities of Addis Ababa, the study is limited to
randomly selected five public primary schools per a sub-city and a proportion of schoolchildren
therein. The scope of the study, however, comprehensively covers all issues of the pillar ‘use and
utilization’ important to assess the contribution of Addis Ababa SFP to food and nutrition security

of schoolchildren.
Outline of the dissertation

This dissertation follows the following outline. Literature review and methods of the whole
research project are presented in section Two and Three of the current chapter. Chapter II presents
nutritional effect of the Addis Ababa school feeding program on school-age children and
adolescents. In chapter III, dietary quality and adequacy of meals provided in the Addis Ababa
School Feeding Program is discussed. Chapter IV deals with Impact of School Feeding on
Educational Outcomes of schoolchildren. Chapter V discusses about school WASH, Food Safety
Knowledge, Attitude and Practice (IKAP) among Kitchen workers of the Addis Ababa Primary
Schools’ Feeding Program. Chapter VI deals with Socioeconomic implications of the Addis Ababa
School Feeding Program. Finally, synthesis of the research is presented and conclusion and

recommendations are provided.
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Literature review

Global and regional contexts

School feeding refers to providing food to schoolchildren in schools (Drake et al., 2017). Schools,
initially, were thought to be convenient sites to distribute food while, later on, interest developed

to maximize its impact on education and human development (Verguet et al., 2020).

Globally, good practices have been gained from multiple means of participation (Drake et al., 2017).
Organizing farmers, smallholders, by providing complementary grants so as to enhance HGSF
practice helped countries to improve yield, quality and safety across the food supply chain. In this
case, the program benefit is spilled over to smallholders in their livelihood through acquisition of

income and skill (WEP, 2013).

In Armenia, SFP contributed noticeable welfare outcome among people under extreme poverty or
comparatively strong social aversion to inequality backing its social protection role (Bakhshinyan

et al., 2019).

In the United Kingdom, the socioeconomic benefit of a school foods for school canteens and
others is well documented (Morgan and Sonnino, 2013). In the United States, food insecure and
marginally food secure children often attend schools that offer breakfasts, universal free meals, or

afterschool snacks and suppers (Forrestal et al., 2021).

An assessment of multisectoral benefits of SFPs showed that multiple folds of returns can be
achieved compared with returns of public health alone (Verguet et al., 2020). The assessment

concludes that SFPs are potentially cost-beneficial from its multisectoral perspectives.

Households get the room to save their daily cost of meals per school-going children, and in some
cases, they enable to utilize wages to other nonfood expenditures (Babu et al., 2017). In Brazil,
SFP’s motivated school food shopping supported by market policy resulted with socioeconomic

impacts that promoted rural development (Elias et al., 2019).

Home grown School Feeding (HGSF) in Ethiopia has been on pilot in the South since 2012 (WEP,
2019Db). Its target was boosting smallholder farmers’ income through stimulating demand in the
market under the Purchase for Progress (P4P) program that capitalizes on the existing farmers’

cooperative unions (WEFP, 2019b). According to the WEP, this approach has built capacity of
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smallholder farmers including production diversification, bargaining power in the market, and

commodity accumulation (WFP, 2019b).

Theoretical literature

Childhood nutrition

Childhood nutrition is vital for healthy physical growth and mental development of children while
poor nutrition may expose children to long-term negative consequences, such as impaired health
and cognitive development, economic performance, maternal reproductive outcomes, later in life
(Ampaabeng and Tan, 2013; Dewey and Begum, 2011; Soliman et al., 2021). As a result, in order
to maintain health and normal growth, children should get sufficient nutritious diet in order to
achieve their recommended dietary requirement such as protein, carbohydrate, fats, vitamins and
minerals in the required amounts. The Recommended Dietary Allowance or Amount (RDA) is a
widely used reference that suggests the amount of macro- and micro-nuttients or food substances

needed for a healthy childhood (Wiseman, 2003).

Nutritional status of children can be assessed in many ways. Often used assessment methods are
anthropometric methods, dietary methods, laboratory methods, clinical methods, and ecological

factors (Gibson, 2005).

Those measures of nutritional status can also be used as proxies of health status as they are
associated with maintaining health or reduction in the risk of chronic diseases (Gibson, 2005).
Detailed explanation about each of these methods and associated indices and indicators, advantages
and limitations, assessments of macronutrients and micronutrients statuses, and others can be

found in Gibson (2005).

This study used anthropometric and dietary methods to assess the schoolchildren’s nutritional

status.

Nutrition and education

Nutrition is also linked to education in different ways. For instance, child health and nutrition are
strongly associated with educational achievement (Behrman, 1996), and gains in nutrition might
improve educational attainment, academic achievement, and future welfare of children (Alderman
and Bundy, 2012). However, associations do not necessarily indicate cause and effect relationship

(Behrman, 19906).
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Primary school-age children are in state of substantial mental, physical and behavioral growth and
development. They need abundant energy supply from carbohydrates, other nutrients for physical
growth and development from proteins, and minerals and vitamins that facilitate metabolism and

disease prevention (Wiseman, 2003).

Behrman (1996) argues that claiming effect of school nutrition on children’s achievement and
cognitive development would be simplified if, on one hand, health status affects cognitive
achievement and not that children with higher achievement take better care of their health. On the
other hand, if the observed indicators such as test scores are not correlated with unobserved

variables such as parental involvement that may affect achievement.

Food safety, hygiene, sanitation and food handling

Food safety refers to handling, storing and preparing food in a manner that avoids contamination
of food by physical, chemical or biological contaminants. The most common and important
contaminants are biological one consisting of bacteria, viruses, or parasites. Food safety measures
avold contamination of food with disease-causing organisms or eliminate them from foods
altogether. Conversely, unsafe food and water imply that food has been exposed to organisms
that may cause infectious diseases such as food borne diseases. Food safety and control systems

have developed along with better understanding of foodborne hazards (FAO and PAHO, 2017).

Food security is attained only when diet is safe to eat. Unsafe food undermines food and nutritional
security and human development (Jaffee et al., 2019). More specifically, schoolchildren highly
suffer from the diarrhea-malnutrition-diarrhea vicious cycle, that usually is an outcome of
contaminated food, poor sanitation, and use of unsafe water (WEP, 2000). It requires proper
actions among stakeholders including farmers, food handlers and distributors, food manufacturers,
food service operators, consumers, regulators, scientists, educators, and the media (Jaffee et al.,

2019).

Food-borne diseases (FBDs) are among the most frequent public health problems in daily life that
may occur in the different stages of the food chain: from the point of primary production to the
dining table (FAO and PAHO, 2017). Lapse in food safety control at any point in the food chain

could result in contamination of food with food borne disease-causing organisms.
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As a result, the adequate knowledge, positive attitude and appropriate practices of handling food
would generally contribute to reducing foodborne disease burden manifested as disability, death

and, thus, loss of productivity and increased medical expenses (Jaffee et al., 2019).

In order to ensure food safety in school feeding program, the Food for Education (FFE) program
has produced a manual that gives guidelines to schools and the community (WEP 2017). Major
components of food safety management at school kitchen level include preparing a flow diagram
of the food preparation process, identifying the hazards and setting control points, assigning
responsibilities at each stage of the process and preparing a standard operating procedure for each
stage and finally monitoring and evaluating the process. These actions should focus on food
preparation stages, storage of non-food items such as food preparation utensil, cleaning and
cooking water, setting up of kitchen equipment, strict adherence to personal hygiene rules by food

handlers and sanitation procedures in and around the school kitchen.

Socioeconomic effect of nutrition interventions

School feeding programs attempt to feed children and reduce hunger to help them go to and stay
at school; increase enrollment; reduce absenteeism; and enhance cognitive abilities. Improvement
in health and nutrition is the purpose both at school and household levels. Practices that address
behavioral changes, and nutrition education to schoolchildren and community alike, are considered
to be part of services combined with meal provision (Drake et al., 2017; WEFP, 2013). Employment
opportunity is created for women and men in meal preparation in school feeding programs (Drake

etal., 2017).

The school feeding program acknowledges that the prevalence and intensity of worm infections
can be reduced through a systematic deworming; micronutrient status can be improved through
micronutrient supplementation; access to safe drinking water and adequate sanitation can be
improved through provision of potable water and sanitary latrines to schools; and awareness-raising
and behavior on health, nutrition and hygiene can be improved through health, nutrition and

hygiene education (WEP, 2007).

Thus, as an initiative motivated by stakeholders dealing with health, nutrition and education (WEP,
2000), an integrated school health and education approach has been designed to alleviate
multifaceted malnutrition in schoolchildren. It includes elements of intervention such as (i) healthy
school environment (including adequate water and sanitation facilities), (ii) comprehensive school

health education, (iii) comprehensive health services for students and staff which address priority
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health conditions (such as deworming campaigns), nutrition and food services (including school

feeding programs), and mobilization of parents and communities.

Empirical literature

Empirical studies are very few to learn effectiveness of school feeding program both at national
level and globally. There are findings that SFP is not effectively achieving its objectives (Babu ez a/.
2017). Food types provided in schools (for instance cereals only in South India) have shown
insignificant relevance or reduction of inequality in protein intake (Babu ez @/ 2017). Babu and
Hallam (1989) and Alderman and Bundy (2012) showed lack of nutritional benefit of Feed for

Education (FFE) programs in some countties.

Nutritional impact of school feeding

Few studies justify an increasing and improved contribution on the effects of school feeding
intervention on education outcomes such as enrolment, lower dropout and improved attendance.
However, the effect on child health and nutrition, cognitive and physical growth, and development

is not well established (Babu and Hallam 1989; WEP 2000).

In some studies, the program, except addressing temporary or short-term hunger, was not effective
in addressing the nutritional value of the meal, its sufficiency and adequacy to meet dietary

requirements of children (Babu and Hallam 1989).

In recent progresses, recognition has been given to health and nutrition effect of a well-designed
school feeding program, for instance, by introducing micronutrient fortification of school meals;
provision of nutritious food as per Recommended Dietary Allowance for energy; linking the
program with the prevailing food system, namely, local food production and purchasing that it

adds to the rural economies and nutritional quality of food (Drake et al., 2017; WEP, 2013).

An increase in food and nutrient consumption among school-aged children can improve weight,
reduce susceptibility to infection, and increase cognitive development (Adelman et al., 2008). When
fortified, school meals improve micronutrient intakes even though a meal does not contain

adequate energy.

School-aged children with low food energy or micronutrient intake during their early childhood or
pre-school age, could gain significant nutrition that changes their physical and mental growth in a
short period of time (Adelman et al., 2008). The authors showed that randomized trials in the

literature show a greater potential for SFP to improve daily energy consumption by children whose
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energy consumption has been below the recommended level for their age(Adelman et al., 2008).
According to these studies, iron fortification and deworming showed interactive effect, and several
studies showed gains in physical growth attributed to participation in FFE programs, while gain in

weight was often shown to be the case in response to the programs.

Educational outcomes of school feeding

School feeding program attracts children to school and help them to stay there. As a result, it
enhances enrollment and reduces absenteeism. Therefore, it facilitates learning by avoiding hunger
and enhancing cognitive abilities, supported by complementary actions, especially deworming and

micronutrients provision (Bundy et al., 2009).

Confirming its benefits, Bashir et al. (2018) concluded that school feeding programs increased
composite test scores more in Sub-Saharan Africa (average effect size for Kenya and Senegal =
0.26 vs. 0.14 Standard Deviations), and generally, it has been encouraging enrollment and

attendance in low- and middle-income countties.

Reviews of SFPs of some countries also showed improvements in school enrolment, attendance,
cognitive skill, economic benefits to community and smallholder farmers productivity through

Home Grown School Feeding program (Bundy et al., 2009; Drake et al., 2017; WEFP, 2013, 2019a).

Conditional on the type of food provided, the size of the food rations, and program duration,
school meals improved performance and cognitive development of schoolchildren (Adelman et al.,
2008). This assessment indicated that Food for Education programs had larger impacts in areas
with low school participation and on children with greater initial malnutrition. However, the effect
is not clear yet in schools where participation is not low. This might be because of the fact that

FFE program targeted at those schools with low enrollment.

According to Behrman (1996), both experimental and socioeconomic or behavioral studies found
strong positive associations between health and school achievement, but further recommended
that a well-conducted, double-blind, experimental study with random assignment to treatment and
control groups should be followed in order to claim conclusive effects. On the other hand, the
assessment has shown that evidences were scant to show effects of school meals on primary-school

enrollment rates (Adelman et al., 2008).

Regardless of limitations in coverage of study area and participants, Ethiopia’s school feeding

program has also been criticized for its lower effectiveness. For instance, a study in Sidama zone
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indicated insignificant impact of school feeding on school enrollment, attendance, and dropout

(Dheressa 2011).

Food safety, food handling and school feeding

There are several cross-sectional studies that assessed the sanitary-hygienic conditions of public
catering establishments in different towns in Ethiopia such as in Zeway (Kumie et al., 2002), Jimma
(Neme et al.,, 2017)and Bahir Dar (Kibret and Abera, 2012). Other studies have also indicated
inadequate liquid waste and refuse management (Kumie et al., 2002; Mendedo et al., 2017), and
poor personal hygiene of food handlers in most establishments. Only few food handlers used
acceptable type of clothings while working, and sanitary conditions of food and drink

establishments were poor (Kibret and Abera 2012, Kumie e7 a/. 2017).

The evaluation of personal hygiene of food handlers, by Legesse ¢# a/. (2017) and Neme e a/. (2017),
in terms of wearing working clothings, covering hair, trimming finger nails, washing hand, training
and regular medical checkup, knowledge about foodborne disease, cause and means of
contamination, indicated that food handlers were poorly qualified to maintain appropriate food

safety and handling practices.

Studies on substandard food establishments in Gondar (Gizaw et al., 2018), KAP of food handlers
in traditional hotels in Jimma Town (Temeche et al., 2016); KAP of handlers’ in Nekemte referral
hospital, Wollega, (Gemeda, 2018); factors affecting food handling practices in Dangila town, North
West Ethiopia (Tessema et al., 2014); in food and drinking establishments in .Arada sub-city, .Addis
Ababa (Mendedo et al., 2017); in public food establishments, Northwest Ethiopia (Chekol et al.,
2019); and in Arba Minch (Legesse et al., 2017) discussed conditions and factors that determined

food safety.

Findings from such studies revealed that low levels of food safety practice were related to age,
marital status, service year, monthly income, food hygiene and safety training, attitude, and depth
of knowledge of food handlers (Chekol et al., 2019; Gemeda, 2018; Gizaw et al., 2018; Legesse et
al., 2017; Mendedo et al., 2017; Temeche et al., 2016; Tessema et al., 2014). Similarly, absence of
strict food hygiene practices was noted among meat handler in Jigiiga Town, Ethiopia, whereas
food-handlers' knowledge and safety practices were found below acceptable level (Tegegne and
Phyo, 2017). Poor food handling practice among food handlers was reported in a study at student
cafeteria of Addis Ababa University (Meleko, 2015).
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A review of food safety and nutrition related benefits of traditional foods and beverages showed
importance of some food-borne diseases causing organisms in traditional foods such as sauces,

street foods and weaning foods (Ashenafi, 2002).

Prevalence and antimicrobial susceptibility pattern of Salmonella isolates among food handlers at
the University of Gondar, Ethiopia, showed that almost two-third of food handlers surveyed had
no previous medical checkup for Salmonella infection; only very few of them were certified as food
handlers and Salmonella isolates were detected from specimen collected from the food handlers

(Garedew-Kifelew et al., 2014).

In general, studies ascertain that food handlers in different localities of Ethiopia do not have

adequate knowledge, attitude and practices with regards to food safety, handling and preparation.

On the other hand, although schools are populated with a large number of children in different
demographic compositions, there was no study conducted in school environment with respect to
health and nutrition of school-aged children. As the school feeding program established by the
Addis Ababa City Administration is a recent phenomenon, it is important and timely to conduct
food safety and nutrition-related KAP and associated studies that may contribute to protect
schoolchildren from foodborne disease which, in turn, can positively affect healthy physical growth

and mental development.

Many of the previous studies on school feeding revolved around its effect mainly on educational
performance, enrollment, attendance, and dropout, but rarely on cognitive development and
nutrition (Babu and Hallam 1989, Alderman e7 a/. 2008, Jaffee ef al. 2019). Recently, the World Bank
reported the extent to which unsafe food might reduce productivity from illness, disability and
death, and increase costs, for example, due to medical expenses (Jaffee ¢z a/. 2019). For instance,
risks and consequences of unsafe food costed low- and middle-income economies USD 110 billion
each year (Jaffee ez a/. 2019). They, thus, suggested preventative measures to avoid food safety
problems such as better regulatory frameworks and measures that promote behavior change. In
addition, they proposed an inclusive approach to food safety management that makes food safety

a shared responsibility among those in the food chain from farm to fork.

Babu and Hallam (1989) asserted that school feeding programs rarely addressed issues of food
safety, food preparation and handling, source and safety of water, and sanitation in South India.

Their assessment of empirical studies, Alderman e /. (2008) indicated that many studies dealt in
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depth with the impact of school feeding programs on many of the educational and nutritional

outcomes. However, little information was provided about state of the literature on food safety.

There have been huge numbers of school-age children being provided with school meals in large
numbers of primary schools (ranging from 927 to 1,164) in the country, in regular school feeding
programs alone. Nevertheless, there are no studies that specifically assess food safety awareness,

knowledge, attitude and practices among food handlers of school feeding programs in Addis
Ababa.

Socioeconomic effect of school feeding

Several school feeding programs of different countries were evaluated by WEP country offices.
Evaluations focus on procedures, the depth, content and results. For instance, impact evaluations
of Bangladesh and Kenya school feeding programs showed that they were mainly measured in
terms of outcomes on education, nutrition and health, school management and environment,

household, and Safety Net results of the School Meal (Kenya) (Drake et al., 2017; WFP, 2013).

Few of the reviewed SFPs were reported to achieve improvements in school enrolment,
attendance, cognitive skill, economic benefits to community and smallholder farmers productivity

through Home Grown School Feeding program (Drake et al., 2017; WEP, 2013)..

School feeding programs are also believed to have long term economic returns (African Union
Commission et al., 2014). For instance, a USD 1 investment in school feeding is estimated to return

USD 3 to 10 in health, education and productivity during adulthood.

According to Drake et al (2017), community participation had been a key characteristic of countries
with the most strong and sustainable school feeding programs. It gave response to community
needs, local ownership, and gained parental and community contribution through cash payment or
in-kind of food donation or labor. However, support of strong policy is deemed necessary for

effective coordination, accountability and sustainability of community participation.

Sustainable and successful programs are those that link the programs with community needs and
participation. Linking school feeding with local agricultural production, for instance, contributed

to greater economic benefit in the community (Drake et al., 2017; Gelli et al., 2007; WEP, 2013).

Empirical studies on effect of school feeding programs usually suffer from methodological
shortcomings that would again introduce bias in their findings and conclusions implying that quality

of most studies on the impact of school feeding is weak (Adelman et al., 2008). Moreover, the
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authors argued that convincing evidence was not established yet on the effect of FFE on school
enrollment and attendance for a representative sample of school-aged children from the school’s
service area. Conclusive empirical evidence is still shallow about effect of the program on age at

entry, grade repetition, and drop-out rates.

Among all of these, a wider gap in the literature is that of the status and effect of food safety and
handling on health and nutritional outcomes on children, the knowledge, attitude and practices in
the community, among teachers, students, and critically among food handlers who will be mostly

engaged in food preparation and service.

However, since poor food safety practices in school feeding expose foods to contamination by
possible disease-causing organisms, there is the risk or occurrence of foodborne infections to
schoolchildren. Repeated foodborne infection leads to loss or removal of nutrients from the body,

reduces immunity, and lowers energy leaving children to severe malnutrition.

Paradigm shift in school feeding

In the current times, the conventional or traditional school feeding program has been widely shifted
to a new approach, Home Grown School Feeding (HGSF) (Drake et al., 2020). In the former case,
SFP serve purchased domestic or foreign sourced meals to schoolchildren primarily aimed at
alleviating hunger in schools. While, the HGSF approach was proposed wider perspective of food
and nutrition security, education, social protection through employment, income transfers,
household food security with aim of poverty reduction, and agricultural development to develop

rural economy (Bundy et al., 2017; Drake et al., 2020; WEP, 2020a).

Policy framework

Globally, 80% of countries have SF policy (WEP, 2020a). There is a growing paradigm shift from
the well-established policy of the first 1000 days to the first 8000 days of investing on children.
There is also an approach to expand this shift in school health and nutrition policies as schools are

wider platforms to implement interventions (Drake et al., 2020; WEP, 2020b).

Ethiopia does not have any SF policy yet that could influence food safety outcomes. It raises the
awareness, capabilities, and practices of those who participate in the food system from farm to fork

(Jatfee ez al. 2019).
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The major criticism related to school feeding in Ethiopia is that the country has not yet established
strong and direct rules and regulation that specifically ascertain the right for schoolchildren to be
free from hunger. However, there are health, nutrition and food security policy frameworks that
aim at enabling social protection, food security, poverty reduction, improve nutrition and health in

general (FDRE, 2002; MoE, 1994, 2012; MoH, 2008).

On the other hand, school feeding policies aim at rights and sets of objectives that focus on right
to food, right to education and right to health (be free from disease). The policy and legal
frameworks consist of laws, policies, strategies/programs, guidelines and plans and are enabling
factors or environments that maintain political will and commitment, empowerment or

authorization and guide the implementation of school feeding (Drake et al. 2017).

Globally, there are attempts to establish policy framework for school feeding programs but little
has been practiced though improved over time. WEFP, FAO, UNICEF, and other nongovernmental
organizations developed a number of policies, guidelines, manuals and provided financial and

technical support to implementing countries (Drake et al. 2017).

WEP launched its ten-year School Feeding Strategy in 2020 to strengthen its global strategic role
in school health and nutrition that aimed at reaching out about 73 million vulnerable children left
behind (WFP, 2020a). It also planned to work for nationally owned and funded SFP transition

while directly involving in fragile states, and promoting research.

School feeding is a major component of the Food for Education (FFE) program of WFP Ethiopia
country office, which has been implemented since 1994. Its primary objective is to support the
Education Sector Development Program (ESDP) of the Ministry of Education to improve
education in the country through enhancing quality education, empowering women and vulnerable

groups, and promoting schools as centers for local community development (WEP 2007).

FFE intervention assumes ownership by community through participation in planning and
implementing actual school activities while schoolchildren get food for improved education
outcomes such as enrolment, attendance, dropout, health and nutrition status, which gradually

makes schools centers of local development (WEFP 2007).

The School Health and Nutrition (SHN) strategy of Ethiopia is another strategic direction next to
ESDP that aims to improve access and educational achievement of schoolchildren through health

and nutrition interventions in the education system (MoE, 2015). The strategy attempts a joint
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planning, designing and implementation of sustainable and quality health and nutrition intervention
across the education sector and, strengthening coordination, linkage and partnership of the SHN

interventions with relevant stakeholders including communities.

Furthermore, SHN strategic framework could support school feeding program by integrating
strategic components such as school health- and nutrition-related policies; safe and sanitary school
environments; health and nutrition education; school-based health and nutrition services; and
supportive strategies with country-wide SHN capacity building and SHN planning and

implementation structure (MoE, 2012).

Though there are multi-sectoral policies and regulations that maintain the national food security
and nutrition interventions, school feeding program demands independent policy support that
enables identification and resource allocation, facilitates program implementation, empowers
responsibility and accountability. Some related policies intended to address issues of food insecurity
and malnutrition, their objectives and their link to school feeding policy and legal framework are

summarized in Table 3 (FDRE, 2002; MoE, 1994, 2012; MoH, 2008).
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Table 3: List of policies, regulations and guidelines in the Ethiopia’s Food Policy Framework

Policy/Strategies/Pro
grams/Regulation/Gu | Year Major Objectives School feeding linkage
ideline
- Expand education for physical and mental development
- Trained citizens to maximize benefits and functionalities such as human
Ethiopian Education 1994 rights, wellbeing, equality, justice, peace, democratic culture, discipline, X
and Training Policy development, technology, other private and social benefits
- Cultivate cognitive, creative, productive and appreciative potential of
citizens
- quality education services to all students
- motivate children to complete primary and secondary school and provide
Education Sector them with the knowledge, skills and values to become productive and - School feeding programs
Development 2015 responsible citizens - Improve school health through
Program (ESDP V: - ensure access and equity in general education adequate supply of water and sanitation
2015/16 - 2019/20) - create a learning society by providing adult and non-formal education linked facilities
to lifelong learning opportunities
- Other: Technical, Vocational Education and Training, and Higher education
Food for Education 2008 | Provide hot meal in.school for students in target.ed schools i_n rural food Functions through SFP
insecure areas to relieve a short-term hunger during school time
- ensure food security at the household level, while Agricultural Development
Food Security Strategy | 2002 Led Industrialization (ADLI) will focus on creating the conditions for X
national food self-sufficiency
- Scale-up community-based nutrition
(CBN) program and the first 1000 days
initiative
Health Sector - Implemen.t the Sequota.d.eclaration of
Transformation Plan 2015 | - Broad ending child under. nutrition
- Scale up Community led and School
led total sanitation and hygiene and
sanitation
- marketing
- Nutritional Status of Adolescents Improved S .

. iy - Nutritional Status of Women of Reproductive Age Improved tren_g_thened Irn.plementatlor.l of
National Nutrition iy p & p Nutrition-Sensitive Interventions
Program (NNP) 2016 | - Improved Nutr%u.onal Status of Infants and Young Children 0-23 Months i1 the Education Sector

- Improved Nutritional Status of Children 24-59 Months
- Improved Nutritional Status of Children Ages 6-10
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Policy/Strategies/Pro
grams/Regulation/Gu | Year Major Objectives School feeding linkage
ideline
- Improved Nutrition Service Delivery for Communicable and Non- An updated version of the National
Communicable Diseases Nutrition Strategy, 2008.
- Healthy Lifestyles and Nutrition Promoted
- Strengthened Implementation of Nutrition-Sensitive Interventions
Nutrition Sensitive . S . . . . . .
Agriculture Strategy: o017 | - integrate nutrition ?nforn.natlon system into agﬂculfcu.re 1nformat10g system - Support .the eduganon sector through
20172021 - promote nutrition in agricultural and livestock policies and strategies its capacity building component
- Improve food security and stabilizing asset
- increase access to safety net and disaster risk management systems,
Productive Safety Net 2005 complementary livelihoods services and nutrition support for food insecure X
Program households in rural Ethiopia
- improve income of targeted poor households and establish urban safety net
mechanisms
- improve access to better health and
nutrition services for school-age
- improve quality of education through creating child friendly school children through strategic components
environments, such as school health- and nutrition-
- promote provision of safe and sanitary school environments — including related policies; safe and sanitary school
well maintained clean and potable water — and with gender-segregated environments; skills-based health and
hygiene and sanitation facilities; nutrition education; school-based
- promote provision of health and nutrition services that can be readily health and nutrition services
National School delivered through schools and close to children’s locality; - Inclusion of issues in the curriculum;
Health and Nutrition 2012 | - complement policies and strategies which define how health and nutrition is diseases prevention and control;
Strategy to be addressed in schools; nutrition, school canteen and food
- promote skills-based health and nutrition education that is delivered by policy; Water, Sanitation and Hygiene
trained teachers and health personnel at all levels; (WASH); values and life skills; special
- ensure mechanisms are put in place for ownership and sustainability of needs and disabilities;
SHN programs — thereby — - child rights and child protection;
- increase access and completion rates by reducing dropout and absenteeism schools’ infrastructure and
prevalent in chronically food insecure areas of the country. environmental safety;
- effective community partnership; and
pupil awareness and participation are
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Policy/Strategies/Pro
grams/Regulation/Gu | Year Major Objectives School feeding linkage
ideline
the major focus areas and activities of
the strategy
- aims to transform the lives of Ethiopian
children through integrated community
Segota Declaration 2015 | To end stunting in children under two by 2030 devﬂgpment m ggrlculture, heglth?
nutrition, education, water, sanitation
and hygiene, as well as social protection
(NNP II)
- Protect the poor and vulnerable individuals, households, and communities
from different natural and manmade adverse effects of shocks,
- Establish social insurance system and increase its scope,
- Increase access to equitable and quality health, education and social welfare . .
. . ) . . - Increase access to equitable and quality
Social Protection services to build human capital; . .
. 2012 health, education and social welfare
Policy - Expand and guarantee employment for the vulnerable to unemployment; . . .
. . services to build human capital;
- Enhance employment guarantee for the segments of society under social
problems through promoting employment opportunities,
- Ensure that the society at all levels play roles for the implementation of the
policy
- Ensure the availability and accessibility of adequate food to all Ethiopians at
all times.
- Improve accessibility, and quality of nutrition and nutrition smart health
services at all stages of the life span in an equitable manner. - Strengthen comprehensive and
.. - Improve consumption and utilization of a diversified and nutritious diet integrated nutrition services of schools,
Food and Nutrition N . . . .
. 2018 that ensures a citizen’s optimal heath throughout their life cycle. people in special circumstances and
Policy . . . .
- Improve the safety and quality of food throughout the value chain. people with communicable and non-
- Reduce food and nutrient losses along the value chain. communicable diseases.
- Improve food and nutrition emergency risk management, preparedness and
resilience systems.
- Improve food and nutrition literacy of all Ethiopians
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Conceptual framework

There were five hypotheses in this study that were developed to derive the concepts and analyses
of inter-relations of those hypotheses with healthy nutritional status of schoolchildren. In general,
SFPs are aimed to serve nutritious food to schoolchildren to achieve better nutritional conditions,
improved educational outcomes, and other socioeconomic outcomes such as income to the kitchen

workers.

In its primary objective, SFP is considered a vital instrument to alleviate hunger and improve the
nutritional status of schoolchildren. School feeding can have net increment in children’s dietary
intake if the served meal is diversified enough of food stuff composed of variety of nutrients
including proteins, carbohydrates, fats, vitamins, and minerals that satisty their dietary requirement
in their age. Fortified foods also increase the quality of diet increasing mineral content such as,

iron, that help for functional growth of children.

As a result, schoolchildren would get macronutrients to build their body and acquire energy for
learning attentively and reading. From the diversified micronutrients, their metabolic activities

would be maintained to achieve a healthy life and cognitive development.

Nevertheless, schoolchildren in a school received meals from one source. Thus, since unsafe food
can result in outbreaks, food safety in school kitchens and sanitation in the school environment is
paramount. The assumption in this case is that SFPs should maintain safe food preparation to
contribute to healthy children growth. Guidelines, trainings and monitoring of the food preparation
and serving according to principles and plans would enhance knowledge, attitude and practices of
kitchen workers about food safety for preparation of safe school meals. Failure to do so will expose
children to foodborne diseases, and that may lead to loss of body weight, limit growth, and cause

child death.

The awareness, knowledge, attitude and practices of food handlers is the major condition for the
safety of the food prepared. Risks associated with unsafe food would be attributed to infection of
a certain food with pathogens, expansion of infection through contamination where food infected
at some point in time would largely spoil the whole food with microorganisms that grow and

multiply within a short period of time.
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Infected food affect children’s metabolic inefficiency leading to loss of micronutrients out of their
body, loss of energy, appetite, loss of body weight, chronic malnutrition, and lower resistance to

other diseases.

On the other hand, unless care is taken of schoolchildren’s health by deworming and cleaning, they
could be exposed to diarrheal disease caused by bacteria and viruses found in food and other
parasitic diseases that leads to loss of body nutrients leading to illness and risk of malnutrition. The
diarrhea — malnutrition — diarrhea vicious cycle should be critically considered in school feeding

programs.

Since the nutritional and health wellbeing of schoolchildren gives them the opportunity to attend
school and improve cognitive development, it will result in improved outcomes of education such
as performance and attendance. On the other hand, the provision of school meals by itself attracts
schoolchildren to schools, and hence, enrollment and educational performance increase and

dropout declines.

Another issue that the study investigates is whether school feeding program has positive
socioeconomic effects or implications that may depend on women who participated in meal
preparation and serving. The assumption is SFP creates job or income opportunities which would

provide economic benefits to kitchen workers, that could contribute to household food security.

Thus, the proposed study follows the conceptual framework designed below in order to assess

effectiveness of the Addis Ababa SFP (Figure 2).

As depicted in the conceptual framework (Figure 2), the effectiveness of school feeding program
could be attributed to the change in nutritional outcomes of the schoolchildren, knowledge, attitude
and practice of kitchen workers to food safety measures; and its effect in raising the income of

women who participate in food preparation.
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Improved Improved Improved
Outcomes educational nutritional socioeconomic
outcomes outcomes outcomes
i Enrollment, Reduced
Intermediate Enhanced Improved Income
outcomes attendance, : foodborne . c
dietary energy . child health opportunities
dropout illness
Safe food Health Care
Services
Ouali Food safety | Daarrbeal
. nanry - i ;
Intermediate Ters Zj% y KAP prevention
factors Deworming
Ounantity - Water - and
diversified sanitation, cleansing
Hygiene,
Environment Malaria
prevention
School Feeding _]
) Potential resources: Environment, Technology, People
Underlying
factors Social ] [ Culture ] Economic ] [ Political

Figure 2: Conceptual framework to assess the Effect of SEP on Nutritional and educational outcomes, and its Food
Safety KAP and socioeconomic implications

Own design based on literature (Bundy et al., 2009; Drake et al., 2017; WHO, 2006a)
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Methods

Study design

A single-group longitudinal study design was developed in order to explore the situation we have
described so far. The schoolchildren had the same status in terms of exposure to SFP since the
program is universal. Thus, establishing comparative groups of schoolchildren such as benefitting
versus non-benefitting was not possible. All the SFP targets were identified conditional to some
administrative criteria — vulnerability to food insecurity, households’ level of poverty, gender

inequality, low enrollment and high dropout rates in schools.

This condition prompted use of a single group repeated measurement aimed at measuring baseline
status and employ efficient measures of the effect of the intervention comparing measures of the

status before the intervention and after intervention.

Study area

Primary schools in Addis Ababa were the study areas.

Study subjects

The main study subjects were schoolchildren in each school since they were major subjects of
interest of school feeding program. The other subjects of interest for this study were kitchen
workers benefitting from the program. All of them were selected from a school for the KAP

assessment and socioeconomic implications of the SFP.

Study duration

Four rounds of data collection were undertaken. The baseline survey was employed in Mid-June
2019, followed by the other rounds by first week of October 2019, Mid-January of 2020 and first
week of January, 2021. The assumption was that there would be significant nutritional effect of the

intervention within three to four months intervals.
Sampling design

The Addis Ababa Bureau of Education covers all primary schools for SFP in Addis Ababa. Thus,
the sampling design accounted for clustering effects of study sites across sub cities and stratification

by age and sex groups.
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Multistage sampling design was, therefore, used in order to account for different sources of

unobserved variations across sub cities, districts, schools, age-groups, and sex.

Sampling frame
The sampling frame used to select schoolchildren was a list of schoolchildren in the primary

schools where School Feeding Program started in 2019 in each sub cities (Kifle Ketema) in Addis
Ababa.

Sample size determination

The sample size required, levels of reporting or clusters, selection and allocation procedures,
number of sites, and locations of the study were the major factors determined by the study design,
available resource, sampling frame as listings that contain complete information about the

intervention schools, and time.

Equal sample size was determined at each school as a cluster (level of reporting) followed by a

random selection of the subjects.

An important consideration of sample size determination in a repeated measurement or
longitudinal studies was within subject correlation and the effect size of an intervention over time

(Cohen, 1988).

Cohen (1988) defines effect size as the degree to which a certain phenomenon of interest is present
in the population, or the degree to which a null hypothesis that the effect size of a treatment or an

intervention is zero is false, but without intending any necessary implication of causality.

Thus, effect size on one hand is the most important determinant of power or required sample size
or both, and on the other hand, it is the least familiar of the concepts surrounding statistical

inference among practicing behavior scientists.

Effect sizes are assumed null at the first time point of intervention or treatment and to increase
lineatly to levels of 0.2, 0.5, and 0.8 standard deviation (SD) units at the last time point (Cohen,

1988).

Another important parameter of interest in sample size determination is the power of a statistical
test. Power is the probability to reject a null hypothesis when it is false, i.e., the probability that it
will result in the conclusion that the phenomenon exists, for instance, a positive outcome of school

meals on targeted children (Diggle et al., 2002).
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Therefore, using the above parameters, the sample size for a single-group repeated measurement
or longitudinal study was determined using the formula:
% 1+@-1)p)
2
re
where r is the number of time points of measurement; P is the assumed correlation of the repeated
measures; € is effect size; B is the desired probability of rejection of null hypothesis; and @ is the

desired level of significance.

Since there were no prior estimates of effect sizes and that correlations were available for the
proposed study design, we adapted Cohen’s classification of effect sizes of interventions assuming

different levels of correlation (Cohen 1988).

Cohen’s classification of average effect sizes assumes, small (0.1), medium (0.25), or large 0.4) when
comparing two or more groups using ANOVA (Cohen’s f), over different correlation levels of 0.1,

0.3 and 0.5 (Cohen 1988).

In order to explore an optimal sample size for the current study, the effect size was further
expanded, and an adjusted sample size for design effect (deff), non-response rate (n,.) and for the

range of values of average correlation are presented in Table 4.

Table 4: Sample size plan per school (adjusted)

Cotrelation (p) Effect Size (€) r Z, Zg n, deff | n, n
0.1 0.1 4 1.96 0.842 255 | 1.50 | 0.1 | 421
0.1 0.2 4 1.96 0.842 64 1.50 | 0.1 105
0.1 0.3 4 1.96 0.842 28 1.50 | 0.1 47
0.1 0.4 4 1.96 0.842 21 1.50 | 0.1 34
0.1 0.5 4 1.96 0.842 10 1.50 | 0.1 17
0.3 0.1 4 1.96 0.842 373 1.50 | 0.1 615
0.3 0.2 4 1.96 0.842 93 | 150 | 0.1 | 154
0.3 0.3 4 1.96 0.842 41 | 150 | 01| 68
0.3 0.4 4 1.96 0.842 30 | 1.50 | 0.1 50
0.3 0.5 4 1.96 0.842 15 1.50 | 0.1 25
0.5 0.1 4 1.96 0.842 491 | 1.50 | 0.1 | 810
0.5 0.2 4 1.96 0.842 123 1.50 | 0.1 202
0.5 0.3 4 1.96 0.842 55 1.50 | 0.1 90
0.5 0.4 4 1.96 0.842 40 1.50 | 0.1 66
0.5 0.5 4 1.96 0.842 20 1.50 | 0.1 32
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Thus, if an assumed medium effect size of the intervention (0.3), at 5% level of significance, 80%
power, design effect of 1.5, and adjusting for 90% per cent response rate, the total minimum sample
size will be 47, 68, or 90 targeted schoolchildren for correlation levels of 0.1, 0.3 or 0.5 respectively.
Thus, the maximum number was considered the optimal sample size when a maximum correlation
level and a medium effect size were considered. Hence, a final sample size of 90 schoolchildren

per school was taken.

Sample allocation

An equal sample size of five schools and hence 450 schoolchildren were allocated for each sub city

(Table 5).
Table 5: Districts, Schools and Sample size allocation

Food Focus

District/ Number Allocated Number OI?ur(I)lrl;e;l Nu(r)nfber items Group

No. . of School of Children Boys Gitls W per Discussi

Kifle Ketema (Food teachers

selected selected Saf KIT school on

afety) KI) ek (FGD)
j,  Addis 5 90 50%  50% 10 - - -

Ketema
2. Akaky Kaliti 5 90 50% 50% 10 - - -
3. Arada 5 90 50% 50% 10 - - -
4. Bole 5 90 50% 50% 10 - - -
5. Gullele 5 90 50% 50% 10 - - -
6. Kirkos 5 90 50% 50% 10 - - -
7, Kolfe 5 %0 50%  50% 10 ) ) )
Keranio
8. Lideta 5 90 50% 50% 10 - - -
o,  Nifas Silk- 5 %0 50%  50% 10 ) ) )
Lafto

10.  Yeka 5 90 50% 50% 10 - - -
Total 50 4500 50% 50% 500 15 55 15

In sum, a total sample of 4500 of children, 500 women, 55 meals and about 15 FGDs and 15 KlIs
were determined. Table 6 shows the sampling distribution by objectives or major indicators of
study and modules of study instruments.

Table 6:Sampling distribution by objectives or major indicators of study and modules of study instruments

No. Objective Bilscasameny/ Subjects or target respondents Sample
Assessment
1 Food safety KAP Women/ kltcheq workers participating 500
in food preparation
Nutritional impact
2. of SFP on school  Anthropometry Beneficiary schoolchildren 4500

age children
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Food items serviced for school/week

3. Dietary diversity Food composition table days based on meal variation in a week 55
4. Diet adequacy Food composition table Food items SCerC?d ‘for iy chool days 55
based on meal variation in a week
Enrollment,
. Attendance, . .
5. Education Beneficiary schoolchildren 4500
Dropout,
Academic performance
6. Qualitative: Socio-  FGDs Women / kltcheq wotkers patticipating 15
cconomic in food preparation
. .. Key Informant Interview School directors, teachers, and
7. implications 15

(KII) program coordinators
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Selection Procedure

At the time of data collection there were 10 sub cities in Addis Ababa. Within each sub city, there
are several Woredas/districts within which schools are available. In order to achieve a fair
distribution of the sampling across the districts, five districts were first randomly selected from
each sub city. Then, five primary schools were randomly selected from each of the sampling
districts. Next, sampling units, namely, schoolchildren were selected randomly. Below is a diagram
that shows the flow of selection in hierarchical scheme over sub cities, districts, schools and

children (Figure 3).

Addis Ababa

Figure 3: Hierarchical flow chart of random selection of districts, schools and children across all sub cities.

Selection of study subjects in schools

Once the schools were selected, listing of schoolchildren from grade one to grade six was done in
order to employ a random selection of a total of 15 schoolchildren at each grade level, in which
the number of boys and girls were equally allocated. Selection of samples from grade one to grade
six maintained fair distribution of the sample across age groups of school-ages adolescents. Then,
samples of kitchen workers, school directors and teachers, food menu, and key informants were

also identified.
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Sample size determination of food samples
The sample size for food samples was determined based on literature using the following

formula(Tonkikh et al., 2019).
Zg,
= (—)% x (CV)*?

where CV is the coefficient of variation for the real population (10%); Z, the value of the normal
deviation (Z-score) corresponding to a probability (1.96); a, level of significance (0.05); and 77, the
relative error accepted (10%). Considering a design effect, Deff, of 1.25, a minimum sample of five
meals per food item and a total of 55 samples from eight food items (food menu) served per week

was determined.

Measurement procedures

Anthropometric measurements such as height, weight, and MUAC were taken by qualified health
professionals before lunch was served to schoolchildren and within three days of start of
measurement to minimize bias due to variations associated with the number of days of
consumption of school meals. Measurements were taken following WHO child growth Standards

(WHO, 2008).
Instruments and tools

Weight was measured using a UNISCALE (a digital scale made by UNICEF) after removing outer
clothings. Height was measured using a stadiometer (height board) mounted at a right angle
between a level floor and against a wall. The schoolchild removed shoes and stood upright for

height measurement.

The qualitative approach used tools for Focus Group Discussion (FGD) and Key Informant
Interviews (KIIs) among stakeholders, school directors and teachers and kitchen workers.
Structured questionnaires were administered to capture socioeconomic and demographic
characteristics of households and schoolchildren. Specifically, information about kitchen facility,
school WASH, food safety KAP, dietary intake, nutrients composition in meals, anthropometry,

enrollment, attendance, academic performance, and women’s income were collected.
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Techniques of data analysis

Overall, descriptive and analytical methods were used to measure and meet the objectives of the
study. The profile of the respondents was described using sociodemographic data in terms of age,
sex, literacy, education level, etc. The estimations in each round were compared against each other
using panel data analysis which controls for mixed effects. Repeated measures ANOVA were
employed and effect sizes were estimated for each height, weight, Body Mass Index (BMI), and
Mid Upper Arm Circumference (MUAC) by age and sex categories across the four time points of
measurements. The ANOVA and effect sizes were based on standardized Z-scores except for
weight measure of subjects between ages 10 and 19, for whom Z-score is not applicable. Other
statistical methods — random effects GLS regression, mixed effects regression, Confirmatory

Factor Analysis, and Structural Equation models and others were employed where relevant.

Nutritional Status indicators

Prevalence of malnutrition is estimated using anthropometric measures and the status are
compared over time. Z-scores of Weight-for-Age, Height-for-Age, BMI-for-Age, and MUAC -for-
Age are computed and prevalence of undernutrition are presented based on WHO cutoffs (WHO,
2007) (Table 7). Modified Composite Index of Anthropometric Failure (mCIAF) is also used to
estimate aggregate nutritional failure among schoolchildren. Measures of effect sizes are employed

so as to evaluate the magnitude of the impact of the SFP on nutritional status.

Table 7: WHO Growth Reference Classification

Anthropometric
. > -2to >-1to > +1 to > +2 to
_ > _ _
Indlcat(.)rA and Age <3 > -3to<-2 - <11 <412 <13 > +3
Condition
Extreme
tallness
is not usually
a
Height-for-age >-19 Sever.e MOd?mte Normal nutrition
years stunting  stunting .
issue. May
indicate
endocrine
disorder.
- Severe Moderate Do not use Wi%}c}x:iré;%e to determine
Weight-for-age years }mderwe underweigh Normal A child or adolescent is best assessed by
ight t
BMI-for-age.
BMI-for-age 5-19 Severe Moderate Normal Overweight Obese

years thinness  thinness

Source: 2007 WHO Growth Reference.
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Dietary quality and adequacy
Analysis of food diversity and quantity of meals served are employed using a conversion factor

among food groups using the Ethiopian food composition table (EHNRI, 1998).

Educational outcomes
Educational performance from academic records, attendance and enrollment rates were compared
over time. Measures of effect sizes are employed so as to evaluate the magnitude of the impact of

the SFP on educational outcomes.
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Food safety KAP indicators

Identifying gaps in food safety- and nutrition-related Knowledge, Attitude and Practices was
performed according to the FAO guideline (FAO 2014).

. Percentage of people who gave the correct
Correct answer(s) to a question g¢ ot peop &

Knowledge . answer(s) to a question with that of people who
versus incorrect answer(s) .
did not know the answer(s)
A desired or positive response Percentage of people who gave the desired or
Attitude versus a negative or positive response with the percentage who gave a
noncommittal response negative or noncommittal response
Practice Employing an optimal or desired ~ Percentage of people employing an optimal or
practice or not desired practice with that of people who do not

Indicators of knowledge, attitude and practices reported following the FAO guideline in terms of
numbers, percentages or scores, as presented in the FAO guideline for example as below.

a. Knowledge

respondents who know the correct answer

0
! to a question i /o Ki
5 respondents who do not know the correct n; % K;
answer to a question
3 respondents who know all of the correct n; % K;
answers to a question
4 respondents who know three correct n; % K;

answers to a question, two correct answers

Where K; is score of knowledge per question, i; ¢ number of questions; Cp correct responses given

by all respondents for the pth question, and n, total number of respondents.

b. Attitudes

Attitude score,

No. Indicator (Example) Number  Percent 4 Zg=1 D,
|
n
1 respondents who think that their child is likely to Y A
become underweight (perceived susceptibility) i ’ !
5 respondents who think that their child is not likely n; o, A,

to become underweight (perceived susceptibility)
number of respondents who believe that oedema of
3 both feet is a serious problem for a baby’s health n; % A;
(perceived severity)
number of respondents who are not sure that adding
fish to a baby’s meal is good (perceived benefits)

4 n; % Ai

Where A; is score of Attitude per question, I; ¢ number of questions; D,, desired responses given

by all respondents for the p* question, and 1, total number of respondents.
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c. Practices
Specific observable behaviors

Practice score,

No. Indicator (Example) Number  Percent g=1 E,
S
1 respondents who treat water to make it safer to drink n; % P;
respondents who do not treat water to make it safer to 0 P;
2 . n; /o
drink
3 respondents who boil water to make it safer to drink n; % P;
4 respondents who cook with less salt n; % P;

Where P; is score of Practice per question, i; q number of questions; E, Employed

practice/responses given by all respondents for the pth question, and n, total number of

respondents.

School Water, Sanitation, and Hygiene (WASH)
School WASH condition of each school was determined based on the guideline of WHO and
UNICEF (WHO and UNICEF, 2018).

Socioeconomic implications
Income, job opportunity and food security conditions of women or kitchen workers were

determined based on qualitative data.
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Analysis plan

Table 8: Analysis plan

Objectives

Parameters

Methods

Tools and Materials

Nutritional Status

Height-for-age;
Weight-for-age;

Compare changes in the
indicators over time, across age

Anthropometric
measurement,

BMI-for-age; and sex groups, and measure measuring scales and
MUAC-for-age effect sizes boards
Dictary adequacy and Dietary energy C.alculate meal frequenc.les, Beam balance, food
. Content of dietary energy, and nutrient
quality . menu, and meals
nutrients contents
Proportion of Compare percentage across
Food safety KAP kitchen workers Ormpare perceniage acro Food Safety KAP
. sociodemographic . .
indicators answered correctly O Questionnaire
for KAP questions characteristics
Proportion of basic
School WASH WASH services in Cglcula@ percent of SC.hOOIS SChO(.)l WA.SH
with basic WASH services questionnaire

schools

Rates of:
- Enrollment ) )
Compare academic parameters  Collect academic
. - Attendance, and . .
Educational outcomes ) over time and across age and records of children
- Academic
sex groups before and after SFP
performance
. ) Income and other ) .
Socioeconomic ) . L Socioeconomic
) L socioeconomic Qualitative assessment . .
implications (ssues Questionnaire
u

Ethics approval and consent to participate

All methods were carried out in accordance with the Declaration of Helsinki. Permission was

obtained from the Addis Ababa Education Bureau, the responsible body for the school feeding

program. The study was approved by the Institutional Review Board (IRB) of the Addis Ababa

Public Health Research and Emergency Management Directorate, Addis Ababa Health Bureau

with Ref. No. 36552/227. The Anthropometric measurements were administered by health

professionals. Informed consent was obtained from parents to take anthropometric measurements

of their children. FGD and KII participants gave their consent to participate in the study and

discussions to be recorded. Confidentiality of information and anonymity of participants were

maintained. Informed assents were obtained from the schoolchildren.

42



Dissertation Zelalem Destaw September, 2021

Chapter II: Nutritional effect of the Addis Ababa school feeding program on
school-age children and adolescents

Abstract

Background Malnutrition hampers educational performance of schoolchildren coming from low-
income families. School feeding program was, thus, launched in public primary schools in Addis
Ababa very recently. It is, thus, important to measure the initial nutritional status of participating
students to see the effect of the program on their nutritional wellbeing.

Methods The first-round survey was made at the initiation of the program. A multi-stage stratified
sampling from 50 schools located in the ten sub cities of Addis Ababa yielded 4500 children of
ages five to 19 years. Data was collected on age, height, weight and MUAC of the school children.
The nutritional status of the children was evaluated using conventional anthropometric indicators,
modified Composite Index of Anthropometric Failure (mCIAF), and MUAC-for-age. Receiver
operating characteristic (ROC) regression was used to examine classification of malnourishment
by MUAC-for-age versus BMI-for-age and mCIAF versus MUAC-for-age. Multilevel mixed effects
model was applied to investigate variations in the prevalence of malnutrition across sub cities.
Repeated measures ANOVA, was employed to assess differences in the outcomes over time.

Findings The area under the ROC curves (AUC) for MUAC-for-age against BMI-for-age z-scores
was 0.68 and that of mCIAF against MUAC-for-age was 0.70, respectively, indicating an overall
better classification of malnourishment. Mixed effects model showed significant variations in
nutritional status of schoolchildren across sub cities. Conventional measures showed that
prevalence of stunting, thinness, or underweight among the sample children was 23.4%, 18.4%,
and 16.5%, respectively. Assessment by mCIAF, instead, showed a higher prevalence of overall
malnutrition (43.4%). MUAC-for-age indicated an acute malnutrition measurement of 33.4%.
Significant differences (p<<0.0001) in nutritional status were seen between boys and girls, and
among age groups as measured by mCIAF. Robust evidence was established that the school feeding

intervention has achieved medium to large scale effects on nutritional status (effect size, 12, of
0.02-0.12).

Interpretation Conventional measures of nutritional status undermined level of malnutrition.
Instead, mCIAF and MUAC-for-age gave higher estimates of the magnitude of the existing
prevalence of malnutrition among school children. The school meals were associated with
substantial improvement in the nutritional status of schoolchildren.

Keywords: Adolescents, BMI-for-age, mCIAF, MUAC-for-age, nutritional status, school feeding,
school-aged children.

Introduction

School-age children and adolescents are characterized by a rapid and intense physiological, mental

and social development with high nutritional requirement to maintain such changes (Cashin and
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Oot, 2018; Spear, 2002). Poor nutrition may expose them to long-term consequences or risks of
bad nutritional and health outcomes both during adolescence and adulthood (Cashin and Oot,

2018).

In order to avoid risks of unhealthy outcomes and to maintain health and normal growth, children
should get sufficient nutritious food that meets their dietary requirement. However, worldwide,
large number of children suffer from burdens of undernutrition attributed to risk factors such as
poverty, conflicts, shocks and disaster, poor dietary intake and disease (Bundy, de Silva, Horton,

Patton, et al., 2018).

In Ethiopia, at least two out of five under-five children suffer from chronic malnutrition (EPHI
and ICF, 2019). Adolescent girls and boys of age 15—19 are prone to chronic energy deficiency and
in Addis Ababa, of which 15% of under-five children are stunted (CSA and ICF, 2016).

The Addis Ababa City Administration launched a wider school feeding program in February 2019.
However, school meal provisions had been previously underway in some schools by charitable
societies and other stakeholders (AAEB, 2019). The program initiated by the City government by
involving about 51, 686 pupils, in 221 public schools distributed over ten sub-cities of Addis Ababa
(AAEB, 2019).

The initiative of the Addis Ababa school feeding program was intended to alleviate hunger among
poor schoolchildren, improve their attendance, minimize rates of dropout and repeaters and,

ultimately, enhance educational performances of students (AAEB, 2019).

There is no available information on the nutritional status of school-age children and adolescents
involved in the Addis Ababa school feeding program. WHO uses growth references based on
estimated Z-scores for height-for-age, weight-for-age, weight-for-height, and BMI-for-age for
children of age between five and 19 years, which help to evaluate nutritional outcomes such as
stunting, underweight, wasting, and thinness, respectively (de Onis et al., 2007). However, each of
these standard indices may underestimate the prevalence to malnutrition since each indicates only

a single nutritional outcome (Nandy et al., 2017).

Recently, an aggregate measure of prevalence of undernutrition, namely Composite Index of
Anthropometric Failure (CIAF) has been suggested to assess the overall prevalence of

undernourishment (Nandy and Svedberg, 2012).
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The CIAF is constructed from seven components or subgroups of anthropometric failure. These
are groups who suffer from (7) stunting only; (7) wasting only; (z) underweight only; (72) stunting
and underweight; (#) wasting and underweight; (2/) stunting, wasting and underweight; and (v7)
those who do not suffer from any anthropometric failure (no failure). The CIAF method has been
applied and validated by some studies to evaluate nutritional status of preschool children (Vollmer

et al., 2017). However, both studies did not take overweight into consideration.

CIAF was implemented to evaluate anthropometric failure of pre-school and school-age children
by including an additional category, namely excess weight (obesity and overweight) (Bejarano et al.,
2019). This raised the number of indicators that determine CIAF from seven to nine. The extra
two groups were overweight, and overweight combined with stunting (Bejarano et al., 2019; Kuiti

and Bose, 2018).

However, weight-for-age does not distinguish between height and body mass for ages older than
10 years (WHO, 2009). Because, use of weight-for-age would be misleading for children older than
10 years as pubertal growth spurt may result in apparent excess weight (by weight-for-age). Thus,
considering weight-for-age in hitherto CIAF computations can be applied only for children of age
five to nine years. Moreover, there is no WHO reference to assess weight-for-height Z-score for
school-age children and adolescents (de Onis et al., 2007; WHO, 2009). BMI-for-age is, thus,
preferred over weight-for-height Z-score for school-age and adolescents as it assesses changes in

weight and height by accounting for age (Flegal et al., 2002).

Another growth reference, MUAC, conventionally was not specific to sex and age. Recently, a new
growth reference for sex-specific MUAC-for-age, has also been proposed for children and

adolescents of age five to 19 years concurrent with the WHO growth references (Mramba et al.,

2017).

The recently introduced indices, such as MUAC-for-age and CIAF, to the hitherto implemented
three WHO standard indices (weight-for-age, height-for-age, and BMI-for-age), would provide a

comprehensive information about the nutritional status of school-age children and adolescents.

Several studies from Addis Ababa showed that the nutritional status of school age children is far
from desirable (Assemie et al., 2020; Degarege et al., 2015; Zerfu and Mekasha, 20006). As student

academic performance and school attendance are influenced by nutrition, it is appropriate to assess
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the nutritional status of schoolchildren at the initiation of the school feeding program to evaluate

its benefits.
Objective

The objective of this chapter was to evaluate the nutritional status of the Addis Ababa School
Feeding Program (SFP) on school-aged children and adolescents involved in the initial phase of

school feeding program in public primary schools in Addis Ababa.

Specifically, aims at examining the baseline nutritional status of the schoolchildren and trends and

effect sizes of the intervention of nutritional outcome indicators.

Methods

The data for this study were collected in June, 2019, following the initiation of the school feeding
program (SFP) by the Addis Ababa Education Bureau (AAEB). The program involved 51,689
pupils, in 221 public schools distributed over ten sub-cities of Addis Ababa since February 11, 2019
(AAEB, 2019). The study focused on school-aged and adolescent children who participated in SFP
in sampled primary schools in Addis Ababa.

Sample size determination was based on a repeated measurement study design of which the current
work was based on the baseline data using the formula (Diggle et al., 2002):

(1+(r-1)p)

_ 2
n= (2(1—%) +2g)" X —

where, 1 is the number of time points of measurement; p and € are the correlation of the repeated
measures and effect size of intervention assumed (Cohen, 1988); B is the desited probability of
rejection of null hypothesis; and @ is the desired level of significance. Based on this, a sample size
of 90 targeted schoolchildren per school was determined at an effect size of the intervention (0.3),
0.5 correlation level, 5% level of significance, 80% power, design effect of 1.5, and adjusting for

90% response and attrition rate.

Addis Ababa is comprised of ten sub cities (called &ifle-Ketemas), each with an average population
size of 300,727 (195,273 to 546,219) (AACA, 2021). According to a population projection until
2037, children and adolescents of age five—19 currently constitute 22% of the city population (CSA,
2013). Each sub city is further divided into 10 to 15 districts (called Woredas, the smallest

administrative units). Based on a multi-stage cluster sampling design, five districts were randomly
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selected from each sub-city, followed by random selection of one primary school from each
selected district. A total of 50 primary schools and 4500 schoolchildren were, thus, considered for
the study. The schoolchildren at each grade level were listed and randomly selected based on

proportion of their sexes.

Anthropometric measurements were taken by qualified health professionals before lunch was
served to students and within three days of start of measurement. The nutritional status of the
school-aged children was analyzed based on the anthropometric measurements and the status was
compared by age groups and sex. Z-scores of Height-for-Age, Weight-for-Age, and BMI-for-age
were computed using WHO Anthro Plus software (WHO, 2009). Prevalence rates of stunting,
thinness, and overweight were reported based on the WHO Anthro Plus estimates. However,
despite the fact that growth reference to compute weight-for-age Z-score is available for children
younger than ten years old, the WHO Anthro Plus summarizes the prevalence rates of underweight
(low weight-for-age Z-score) by considering the total sample size as the denominator, which
underestimates the problem. Thus, the correct prevalence rate for underweight is separately
calculated for five-to-nine-years old children only. The classification of level of malnutrition was

determined based on cutoffs set in WHO Growth Reference (WHO, 2007).

In our modified CIAF (mCIAF), weight-for-age was computed only for children of age five to
nine (de Onis et al., 2007). Similarly, since weight-for-height is recommended only for under-five
children, BMI-for-age is used in the case of schoolchildren of five years or older (WHO, 2009). To
construct the mCIAF for school-age and adolescents, we used thinness (low BMI-for-age) instead
of wasting (low weight-for-height) and excess weight, in our case, was for high BMI-for-age and

not for high weight-for-height.

The data was separately computed for age groups of five to nine, 10—14 and 15-19 years as the
computation and interpretations, according to WHO AnthroPlus, are technically and theoretically

different across the age groups.

The mCIAF assigned school age children and adolescents into “No failure” groups, when they
attained normal growth status by all the three conventional indices, namely stunting, thinness,
underweight/excess weight. Children who failed to attain a normal growth in, at least, one of the

standard indices were categorized as “Failure”. The nine groups of mCIAF, as modified from
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previous works (Bejarano et al., 2019; Kuiti and Bose, 2018; Nandy and Svedberg, 2012), are given
in Table 9.

Table 9: mCLAF categories adapted for children of age group 5-19

Sii% Description Stunting  Underweight — Thinness = Overweight
A Without anthropometric failure No No No No
B Thinness only No No Yes No
C* Thinness and Underweight No Yes Yes No
D Stunting, 'Thlnness, and Ves Ves Yes No
Underweight
EX Stunting and Underweight Yes Yes No No
F Stunting only Yes No No No
G Overweight No No No Yes
T Stuntmg and excess weight Yes No No Yes
(overweight and obese)
Y* Underweight only No Yes No No

Adatpted from others with modification for school-age and adolescents.(Bejarano et al., 2019; Kuiti and Bose,
2018).
*Omnly for schoolchildren of age group 5—9 (WHO, 2009).

Thus, the proportion of Anthropometric Failure is the sum of the percentages of each failure

groups indicated in Table 1, except group A, and can be calculated as:
mCIAF = (1 - A)%.

The sex-specific MUAC-for-age, as a measure of acute malnutrition of severe and moderate types,

is calculated based on the reference data provided by,(Mramba et al., 2017) using the formula:

() -1

7 — =
score %S

where y is observed child's MUAC measurement, M is median MUAC of the reference group, S is

coefficient of variation of the reference group, and L is the skewness of the reference group.

The level of the correlation between MUAC-for-age Z-score and Z-scores of conventional
anthropometric measures was examined using Pearson's product-moment correlation. ROC Cutrve
was used to examine performance of the MUAC-for-age to correctly classify nutritional status
against BMI-for-age. Similarly, the performance of mCIAF in correctly classifying anthropometric
failure was compared against MUAC-for-age. Further, covariates-adjusted Receiver operating

characteristic (ROC) regression was used to fit ROC curve under sex and age categories.
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Outliers were excluded from the analysis. Chi-square test of association was used to examine

differences in nutritional outcomes between boys and girls and among sub cities.

Multilevel Mixed effects regression model was fitted in order to evaluate the level of variations in

the measures of nutritional status across levels of sub cities.

Based on repeated measures ANOVA, the effect sizes were estimated for each height, weight, Body
Mass Index (BMI), and Mid Upper Arm Circumference (MUAC) by age and sex categories across
the four time points of measurements. The ANOVA and effect sizes were based on standardized
Z-scores except for weight measure of subjects between ages 10 and 19, for whom Z-score is not

applicable.
Results and discussion

Baseline nutritional status: Modified Composite Index of Anthropometric Failure and

MUAC-for-age

Data from a total of 4500 children, consisting of 46.2% girls and 53.8% boys, were analyzed after
outliers were excluded. An increase in height, weight and MUAC was observed with increase in age
in both sexes. Lower height and MUAC was observed than those in WHO reference in age groups
10-14 and 15-19 (Table 10).

Table 10: Median Height (cm), Weight (Kg) and MUAC (mm) measurements of children

Height Weight MUAC
Age Sex N Observed Observed Observed

& (IQR) Ref". (IQR) Ref. (IQR) Ref’.
5 g Gitls 758 126(10) 120.9 24(5.4) 22.8 16.5(2) 18.3
Boys 843 125.7(10) 121.6 23(5.6) 23.1 16.5(1.8) 18
1014 Gitls 1,252 142(14.5) 150.2 34(11) NA?® 19(3.5) 22.8
Boys 1508  139.7(14.1) 149.8 31(8.3) NA 18(2.5) 22.6
1519 Gitls 67 153(9.8) 162.5 48(11) NA 22(3.7) 25.8
Boys 67 158.1(11) 173.3 45(7.5) NA 21(3) 28.1

IQR: Inter Quartile Range

! Median computed from 2007 WHO reference (de Onis et al., 2007).

2 NA, not available

3 Median computed from the reference group used by (Mramba et al., 2017).

Although estimation of each component of mCIAF among our study subjects ranged from 0.8%
to 13.7%, overall mCIAF indicated that a much higher proportion (43.4%) of the school-age

children and adolescents were affected by malnutrition (Table 11). Composite anthropometric
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failure was observed in 39.8% of girls, with the highest proportion observed in age group 10 to 14
(44%). Similarly, 46.5% of all boys manifested a composite anthropometric failure, and the highest

proportion (50.8%) was seen in the age group 15 to 19.

Beneficiaries of school feeding programs, during this study, were students who came from low-
income households and could not get enough food to sustain them through the school day. Thus,
the high prevalence (43.4%) of malnutrition, as indicated by mCIAF, was observed in a population

of children targeted for school feeding program.

Table 11: Composite index anthropometric failure among school-age children and adolescents involved in school
feeding program, Addis Ababa, Public Primary Schools

Girls Boys Overall
Modified CIAF 5-19 | 59 | 10-14 | 15-19 | 5-19 | 5-9 | 10-14 | 15-19 5-19
n n N
(%) % % % (%) % % % (%)
Without
anthropomettic (16%521) 67.2 56 61.2 (15239; 59.6 50.3 49.3 (2556465)
failure ) ) )
Thinness only (1992) 6.9 11.3 4.5 (13356) 7.2 15.7 11.9 (15?12)
Thinness and 48 63 74 3.3 122
Underweight (2.3) ' i i (3.1) ' i i 2.7
Stunting, Thinness, 68 136 204
and Underweight (3.3) 1.5 44 3 (5.6) 23 73 105 (4.5)
Stunting and 22 59 57 6.6 79
Underweight (1.1) ' i i (2.4 ) i i (1.8)
Stunting only (123721) 4.5 18.3 13.4 (13:32) 3.9 19.6 22.4 (1631 57)
Excess weight
(overweight and (229% 7.1 4.9 10.5 1413 0.3 4.2 3 (254%
obese) ' (49) '
Stunting and excess 87 066 153
weight 4.2) 2.2 5.2 7.5 @7 2.4 2.9 3 (3.4
. 11 25 36
Underweight only 0.5) 1.5 - - ) 3 - - 0.8)
Total 2077 | 758 1252 67 2418 | 843 1508 67 4495
N (%) (100) | (100) | (100) (100) | (100) | (100) | (100) (100) (100)
CIAF N 826 249 551 26 1124 | 341 749 34 1950
m
% (39.8) | 32.9 44 38.8 | (46.5) | 405 49.7 50.8 (43.4)

Table 12 shows the summary of the proportion and standard deviations (SD) of school-aged and

adolescents that were under aggregate anthropometric failure, stunted, underweight, and thin. It
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also displays the indicators of nutritional status were significantly varying across sex at each age

groups of five-nine, 10—14, and 15-19.

As seen in both the individual and composite index measures of prevalence, there have been
significant differences in prevalence of malnutrition among boys and girls of school-aged and
adolescents (p<<0.0001). Similarly, boys were more affected more than girls in Eastern and North
Eastern Ethiopia (Beyene et al., 2019).

Table 12: Prevalence of malnutrition by age and sex among school-age children and adolescents involved in school
feeding program, Addis Ababa, Primary Schools

Indicator Age group Gitls Boys Both S BT
%(SD) n %(SD) n %(SD) x2-value
5-9 758 10.9(1.3) 843  15.2(1.2) 1601 13.2(1.2) 5.9%
, 10-14 1252 27.9(1.3) 1508  29.8(1.2) 2760 289 (1.2) 1.3
Stunting
15-19 67 23.9(1.2) 67 35.8(1.1) 134 299 (1.2) 2.3
Total 2077 21.6(1.3) 2418  24.9(1.3) 4495  23.4(1.3) 6.8%*
Underweight”  5-9 758  12.0(1.02) 843  20.5(1.1) 1601 16.5(1.1) 25.2%%%
5-9 758 14.4(1.4) 843  18.0(1.4) 1601  16.3 (1.4) 4.3
Thingess 10-14 1252 15.4(1.4) 1508 22.7(1.4) 2760 19.4 (1.4) 27 .5xxx
15-19 67 7.5(1.2) 67  22.4(1.3) 134 149 (1.4) 9.0*
Total 2077  14.8(1.4) 2418  21.1(1.4) 4495 18.2 (1.3) 33.9%xx
5-9 758 9.4(1.4) 843 8.7(1.4) 1601 9.0(1.4) 4.3
. 10-14 1252 10.1(1.4) 1508  7.1(1.4) 2760  8.4(1.4) 27 5xHx
Excess weight
15-19 67 17.9(1.2) 67 6.0(1.3) 134 11.9(1.3) 9.0*
Total 2077  10.1(1.4) 2418  7.6(1.4) 4495  8.7(1.4) 33.9%xx
5-9 758 32.9(3) 843  40.5(2.7) 1601 30.3(1.9) 9.9%*
BCIAFS 10-14 1252 44(2.1) 1508  49.7(1.8) 2760  66.7(1.3) 8.8%*
15-19 67 38.8(9.0) 67 50.8(8.6) 134 3.1(2.2) 1.9
Total 2077 39.8(1.7) 2418  46.5(1.5) 4495  43.4(1.1) 20.5%%x

Sex difference statistically significant at ***p<0.0001, **p<0.01, *p<0.05
T Weight-for-age reference data are not available beyond age 10 (WHO, 2009).

The modified aggregate measure of malnutrition, mCIAF, shows that an overall large proportion
of prevalence of malnutrition among school-aged children involved in school feeding program. In
contrast, the conventional indices of stunting, thinness and underweight each undermined the
prevalence rates and did not describe the overall prevalence of malnutrition, independently (Table

11).
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Studies on nutritional status of school-age children and adolescent in different parts of Ethiopia
showed varying proportion of prevalence of malnutrition (Beyene et al., 2019; Kambarami et al.,
2018). However, these studies were based only on the conventional anthropometric indicators, and
did not consider a composite measure of anthropometric failure. As observed in our study, use of
the composite measure would result in a higher rate of prevalence than shown by the conventional

measures.

A pooled estimate of prevalence in Ethiopia showed that 21.3%, 18.2%, and 17.7% of school-age
children and adolescents were stunted, underweight or thin, respectively, and the pooled prevalence
of stunting in Addis Ababa was 22% (Assemie et al., 2020). These figures are similar to those found
by conventional methods in our study. The Global Nutrition Report (GNR) estimates of
underweight in adolescent in Ethiopia (2016) was 35.6% and 21.9% in boys and girls, respectively
(GNR, 2020). However, the definition that GNR used for underweight was a Z-score of more than
one standard deviation below the median BMI-for-age of the WHO growth reference. The
equivalent estimate of the current study would, thus, be 45.7% boys and 37.8% girls, which is

higher than that reported by GNR.

However, inconsistent findings of the level of prevalence of undernutrition were also reported at
national, urban and rural levels. For instance, Ethiopia had the lowest age-standardized mean BMI
for both sexes, 16.8 kg/m2 for girls and 15.5 kg/m2 for boys (MP et al., 2018). BMI-for-age in
2016, non-pregnant girls of age 1519 is 5.7% at national level, 2.2% for urban and 6.3% of no
education or primary (Kambarami et al., 2018) — and that of prevalence of thinness in boys (15—
19) in 2016 was 28% national, 22.9% urban and 29.5% those with no education or primary. These
may show that varying levels of the prevalence of undernutrition exist in different localities,

socioeconomic statuses, and demographic characteristics.

The findings in the current study are lower than global estimates prevalence in thinness and
overweight (GNR, 2020). According to this current report, globally, underweight persistently
affects children and adolescents of low-income countries, while overweight and obesity are rising
across all ages Global Nutrition Report (GNR). By 2016, among school-age children and
adolescents worldwide, 31.6% boys and 25.9% girls of age five—19 years old were prevalent to
thinness/underweight. Global prevalence to overweight was 19.2% and 17.5% among boys and

gitls, respectively.

52



Dissertation Zelalem Destaw September, 2021

The existing literature, thus far, showed prevalence of undernutrition in terms of conventional
measures of anthropometric indicators. This undermines the existing burden of malnutrition
among school-age children and adolescents. In addition, the existing literature is scanty and
fragmented in localities, age groups, sex coverage, and publication time. As a result, there is too
little and incomprehensive evidence to understand the nutritional status of the full school-age and

adolescents from the existing literature.

Thus, the present study is the first of its kind to provide a more comprehensive measure of overall
anthropometric failure that showed the magnitude of the prevalence of malnutrition among school-
age children and adolescents in 50 randomly selected primary schools in all sub-cities of Addis
Ababa. It also presented individual conventional measures (stunting, thinness, and underweight)

that can be used to compare with other studies.

Prevalence of overall acute malnutrition among our study subjects ranged between 24% and 48%,
with the lowest proportion seen among the age group five to nine years (Table 13). Moderate acute
malnutrition was observed in all age groups of both sexes at a rate of 23% to 26%, though the rate
was lower (p<<0.0001) in age group five to nine years (18%). Severe acute malnutrition, on the other
hand, was notably the highest (24%) among age group 15 to 19 years. All differences among age
groups were statistically significant (p<<0.0001).

Gitls in all age groups showed lower (p<0.0001) prevalence of moderate acute malnutrition than
boys did (Table 13). Similarly, severe acute malnutrition had higher prevalence in boys of all age
groups. It is worth noting that prevalence of moderate acute malnutrition in girls and moderate
and severe acute malnutrition in boys increased with age. Similarly, prevalence of overall acute
malnutrition increased along with increase in age. All differences among both sexes were also
statistically significant (p<<0.0001).

Table 13: Acute malnutrition status of school-age children and adolescents based on sex-specific MUAC-for-age

Age  NraM ((Viiﬂs SAM MAM o P (()Xceig
group ) vy SAMLCA) . MAM, (%) SAM, (%) N

59 106(14.0) 21(2.8) 180(21.4)  75(89)  286(17.9)  96(6.0) 1601 23.8
10-14  260(20.8)  87(7.0)  466(30.9) 238(15.8)  726(26.3)  325(11.8) 2760 38.1
15-19  1014.9)  7(10.5)  22(32.8)  25(37.3)  32(23.9)  32(23.9) 134 47.8
Total  376(18.1) 115(5.5) 668(27.6) 338(14.0) 1044(23.2) 453(10.1) 4495 333

INB: Both sex and age group differences are statistically significant at p<0.0001.
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SAM: Severe Acute Malnutrition with Z-score <-38D; MAM: Moderate Acute Malnutrition with Z-score (-35D and, -
28D) (de Onis et al., 2007; Mramba et al., 2017).

The sex- and age-specific MUAC-for-age approach used to identify acute malnutrition based on
the reference group used in (Mramba et al., 2017) was, to our knowledge, a first attempt of its kind.
Our finding also showed that MUAC-for-age was able to identify extent of malnutrition in school-
age children and adolescents closer to that indicated by the composite index (mCIAF). This finding,
therefore, agrees with that MUAC-for-age effectively assesses undernutrition as much as or beyond

BMI-for-age does (Mramba et al., 2017).

MUAC-for-age is strongly correlated with weight-for-age and BMI-for-age (r = 0.64 and 0.54,

respectively). Its correlation with height-for-age however is moderate (r = 0.39) (Table 14).

Table 14: Correlation between Z-score measures of anthropometry with that of MUAC-for-age

Measure N Correlation  95% Confidence Interval
Height-for-age 4500 0.38 0.36 0.41
Weight-for-age 1605 0.64 0.61 0.67
BMI-for-age 4500 0.52 0.50 0.54

The Area Under the receiver operating characteristic Curves (AUC) for MUAC-for-age (classified
as acute malnourished or normal) against BMI-for-age z-scores (classified as thin or normal) was

0.68 and that of mCIAF against MUAC-for-age was 0.70, respectively (Table 15).

Table 15: Area under the ROC curves for MUAC-for-age against BMI-for-age and that of mCILAF against
MUACfor-age

Reference Classifier ROC Area SE Asymptotic Normal (95% CI)
BMI-for-age MUAC-for-age 0.68 0.009 0.66 0.70
MUAC-for-age ~ mCIAF 0.70 0.008 0.69 0.72

This shows that the MUAC-for-age classification of acute malnutrition performed closely fair with
BMI-for-age (Table 15, Figure 4); and fair classification of malnourishment was captured by
mCIAF as compared with MUAC-for-age (Table 15, Figure 5). The area under the curve (AUC)
for boys and older ages was larger than that for girls and younger ages, respectively, after sex- and
age group-adjusted ROC Curve was fitted (Figure 4, Figure 5). Considerably more agreement was
observed in detecting malnourishment in early- and late-adolescents in both figures. More
specifically, the curves fitted at each age group for mCIAF and MUAC-for-age showing closer gap
between curves. This indicated an evident overall better classification of malnourishes and was in

agreement with the finding that MUAC-for-age z-score was at least as effective as BMI-for-age z-
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score for assessing undernutrition among African children age of five—19 years (Mramba et al.,

2017).

Age- and sex-adjusted ROC curve for MUAC-for-age (standard: BMI-for-age)

—

Reference
5-9 years (Girls)
........... 5-9 years (Boys)
10-14 years (Girls)
........... 10-14 years (Boys)
15-19 years (Girls)
........... 15-19 years (Boys)

True-positive rate (ROC) (Sensitivity)
5

T T T T T
0 .25 5 75 1

False-positive rate (1-specificity)

Fignre 4: ROC curve for MUAC-for-age by age and sex with reference to BMI-for-age

Age- and sex-adjusted ROC curve for mCIAF (standard: MUAC-for-age)

—

75
1

Reference
5-9 years (Girls)
----------- 5-9 years (Boys)
10-14 years (Girls)
----------- 10-14 years (Boys)
—— 15-19 years (Girls)
........... 15-19 years (Boys)

True-positive rate (ROC) (Sensitivity)
25 5

0 ,215 5 ,7|5 1
False-positive rate (1-specificity)

Figure 5: ROC curve for mCLAF by age and sex with reference to MUAC-for-age
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MUAC for age measurements also showed that 31.4% and 18.3% of our study subjects, who
suffered from anthropometric failures, also manifested moderate and severe malnutrition,

respectively (Table 16). Prevalence of both moderate and severe malnutrition was significantly

higher in boys than in girls in all age groups (p<<0.0001).

Table 16: Prevalence of SAM and NLAM among school-age and adolescent suffering from anthropometric failure

Sex Difference

Age group  Sex  MAM, %(n) SAM, %(n) Normal, %(n) Total, N 2 -value
- u
Gitls 49(19.7) 17(6.8) 183(73.5) 249
5-9 16,55
Boys 93(27.3) 50(14.7) 198(38.1) 341
Gids  168(30.5) 76(13.8) 307(55.7) 551
10-14 56,75
Boys  290(38.7) 192(25.6) 267(35.7) 749
Gitls 5(19.2) X(15.4) 17(65.4) %
15-19 12,0+
Boys 8(23.5) 18(52.9) 8(23.5) 34
Gils  222(26.8) 97(11.7) 507(61.4) 826
%VTS;I Boys  391(34.8) 260(23.1) 473(42.1) 1124 70,955
Both  613(31.4) 357(18.3) 980(50.3) 1950
#rp<0.0001, #p<0.01

The difference was much larger, however, in prevalence of severe malnutrition, particularly in the

age group 15-19 years.

Prevalence of malnutrition, as measured by mCIAF, ranged between 35% and 62% among our
study subjects in all sub-cities in Addis Ababa. It was the highest in Arada sub-city and lowest in
Yeka sub-cities. The prevalence of acute malnutrition also ranged between 23% and 44% among
the sub-cities. Prevalence of stunting followed that of acute malnutrition and was considerably high
in Arada (37%), Nifas Silk/Lafto (33%) and Lideta (30%) sub-cities. The lowest prevalence (£16%)

of underweight was seen in six of the ten sub-cities (Figure 06).
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Figure 6: Prevalence of undernutrition among school-age and adolescents involved in school feeding program in each sub cities
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Mixed effects regression model confirmed the result that boys were more affected than girls due
to any form of malnutrition including the composite index of anthropometric failure and MUAC-
for-age (p<0.0001). Similarly, it showed that stunting and thinness were more prevalent in early-
and late-adolescent children than in middle childhood students (p<<0.0001). This is in agreement
with other reports where early adolescent age (10—14 years) in girls was significantly associated with
prevalence to stunting and thinness (Arage et al., 2019; Berhe et al., 2019). It is also consistent with
global higher prevalence of underweight or overweight among adolescent boys than among
adolescent girls (GNR, 2020). A reason in the case of the current study might be that boys require
more energy than girls (FAO/WHO/UNU, 1985). However, equal amount of meal is served in
schools. This might have been reflected in the differences in the improvement of the nutritional

status between boys and girls.

The variation in random effects across sub cities was significant (p<<0.0001) in the mixed effects
regression fitted for any of the anthropometric measures. The variations in prevalence of
malnutrition among sub-cities in terms of the conventional measures, MUAC-for-age and the
modified composite index of anthropometric failure (mCIAF) may be due to the scattered
distribution of kebeles in the city which are dominantly populated by low-income households
(RCN, 2020; World Bank, 2020a). Variations were also reported in poverty indices of food
consumption and calorie intake among the different sub-cities of Addis Ababa (PDC, 2018).
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Nutritional Impact: Longitudinal Data Analysis

In this section the impact of the Addis Ababa SFP on nutritional status of schoolchildren is
presented. Summary statistics, repeated measures ANOVA and effect sizes are presented for each
height, weight, Body Mass Index (BMI), and Mid Upper Arm Circumference (MUAC) by age and
sex categories across the four time points of measurements. The ANOVA and effect sizes were
based on standardized Z-scores except for weight measure of subjects between ages 10 and 19, for
whom Z-score is not applicable. Details between children and within individuals (over time)

variations are presented in Supplementary Table 22.
Overview of the study period

The baseline anthropometric data collection was held in June 2019. The second and the third
phases of assessment were done in October, 2019 and January, 2020, respectively. The time interval
of the measurements between the first three measurement points of assessment was three months.
The duration between the first and the second measurement points was summer break, during
which school meals were not served. However, school meal service resumed when school reopened
in October 2019 and the third measurements were taken in January 2020. The fourth (last)
measurements were planned for April 2020 to maintain the planned time interval. However, due
to the pandemic caused by Coronavirus (COVID-19), schools were closed. This situation caused
the last measurements to be taken in January 2021, a year after the third measurements were taken.
Measurements were taken in the first week soon as schools were reopened in order to get
schoolchildren’s anthropometric status before the reopening of schools. It is worth noting that,
during the study period, school meals were interrupted twice, during the summer break and almost
a yearlong COVID-ban. These interruptions were expected to impact the nutritional conditions of

the children as well as the results shown hereunder.
Trends in anthropometric measurements

The average measures of height, weight, BMI and MAUC showed an overall increase between the
first, in June 2019, and the last, in January 2021 measurement points. More specifically, higher
average changes were noted between the first and the third measurement (January 2020). Further,
physical growth measurements increased or decreased between June, 2019 and October, 2019 and
between January 2020 and January 2021, corresponding to interruptions of school meals (Table 17,
Table 18, Table 19, and Table 20).

58



Dissertation Zelalem Destaw September, 2021

Table 17: Mean height (cm) SD, ANOV A, and Effect sizes (ANOVA based on Height-for-age Z-scores)

Time I Time 11 Time 111 Time IV
June 2019 Oct 2019 Jan 2020 Jan 2021

N  Mean (SD) Mean (SD) Mean (SD) N (95% CI) F (df1, df2) (95% CI)

ANOVA Effect size (%)
Age  Sex

Girls 759 1265 (8.0) 127.3(7.8) 129.8(7.8) 414 131.3(7.6) 154% (3,1804) 0.2(0.17,0.23)
Boys 845 125.6(7.5) 126.6 (7.4) 128.9 (7.4) 437 130.5(7.1) 74%c (3,1999) 0.1 (0.08,0.12)

\014 Girls 1251 141.7.(9.9)  143(9.9)  1452(9.9) 1418 1453 (9.9) 193¢ (3,3669) 0.14(0.12,0.16)
"~ Boys 1506 1404 (10.2) 1415 (10.3) 143.7 (10.3) 1718 144 (10.4) 287# (3,4417) 0.16 (0.14,0.18)

15.19 Girls 67 1533(8.0) 153.7(8.1) 156.1(7.8) 245 156.1 (8.1) 103%x (3,226) 0.58 (0.49,0.64)
" Boys 67 157.9(87) 1592(85) 1607 (9.1) 263 159.1 (9.5 18¥+ (3,225 0.2(0.1,0.28)

55 <0.001

The repeated measures ANOVA showed that the difference in the Z-scores of mean age- and sex-
specific height-for-age (HAZ), weight-for-age (WAZ), BMI-for-age (BAZ), and MUAC-for-age
(MUACZ) of the students at each time point of measurements were statistically significant
(p<0.0001). This indicated that the decline in the standardized scores of heights during the first
interval, the rise between the second interval and the decline during the third interval were
statistically significant (Table 17-21). The mean and standard deviations of each of the Z-scores

can be referred at Supplementary Table 24, and trend in the Z-scores is presented in Figure 6.
Effect sizes

The basis of the repeated measurement design that was employed in this study was to evaluate the
effect of the school meals provided during each consecutive interval within the whole study period.
Thus, the school meals, or in its general term, the school feeding program, was the implied
intervention. The effect sizes are presented along with 95% Confidence Intervals (CI) in each table
(Table 17-21). The reported effect sizes were partial Eta-Squared, which allowed the effect sizes
estimated in this study, were comparable with other studies. An effect size of 0.01, 0.06, or 0.14 are

considered to be small, medium or large effect, respectively (Cohen, 1988; Maher et al., 2013).

The effect sizes on height-for-age Z-scores are 0.1 for boys of age five to nine years and 0.14 or
above for other age and sex groups (Table 17). The confidence intervals and the strong significance
in the F values indicated that the effect sizes were significant as well. An overall ANOVA adjusted
for the interaction effects of age, sex, and time also showed that significant differences among the
mean height-for-age Z-scores (F(313463) = 507.4,p < 0.0001) overtime with large effect size of
0.123 (0.104, 0.142). This indicated that school meals had large effect on standardized height

growth. Thus, the proper provision of the school meals would result with significant growth of
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children’s height. Another similar study in Lao showed that SFP had an effect size of 0.29 Standard
Deviations (SDs) height-for-age and 0.22 SDs weight-for-age among SFP beneficiary children of
ages 3 to10 years (Bundy, de Silva, Horton, Jamison, et al., 2018).

Looking at the summary row data, mean heights of each group of age and sex (Table 17), there was
an apparent increasing trend each time. However, the standardized scores showed irregular trend.
It can be observed in Supplementary Table 24 that the students’ standardized height had been
generally stagnant during the summer break (June, 2019 to October, 2019), reached a peak by the
second interval (January, 2020) but, then, generally and significantly declined during the yearlong

period of school closures due to the pandemic (January, 2021).

This was indicative of compromised growth when compared with WHO standard height for their
age and sex. After coming back from the summer break, students gained height in the second
interval during which period school meals were served. Unfortunately, their growth was highly
compromised during the lockdown period as they became food insecure from loss of significant

number of school meals.

This finding was similar with an effect size of 0.12 SDs for height-for-age Z-score of children of
5-8 years old recorded in Ghana. This randomized control trial of school feeding intervention in
Ghana also documented an effect size of 0.22 SDs among children of the same age groups in

households below poverty line (Aurino et al., 2019).

However, unlike the current findings, a SFP in China had been reported that it did not comply with
national recommendations — which as a result found that malnutrition was not declined, and the
program had no statistically significant effect on BMI, while height-for-age Z scores rather went

below normal (Wang et al., 2020).

However, on the other hand, medium effect sizes were observed in average weight-for-age of boys
and girls of ages five to nine years. In addition, since WHO Reference group is not applicable for
ages older than nine years, the ANOVA, and so the effect sizes, for these groups compared mean
weights of the students over time. Thus, large effect sizes were observed on the unstandardized
weigh gain/loss of both boys and gitls of this age group (Table 18). Overall, significant differences
among the mean weight-for-age Z-scores (F[3, 3go31 = 74.1,p < 0.0001) over time and a

medium effect size of 0.06 (0.042, 0.07) were achieved due to school meals.

60



Dissertation Zelalem Destaw September, 2021

Table 18: Mean weight (kg), SD, ANOV'A, and Effect sizes

Time 1 Time 11 Time IIT Time IV
Age  Sex June 2019 Oct 2019 Jan 2020 Jan 2021

N  Mean (SD) Mean (SD) Mean (SD) F (95% CI) F (df1, df2) (95% CI)

ANOVAT Effect size (%)

Girls 759 243 (48) 243 (46) 259 (48) 414 27.2(54) 330k (3,1804) 0.05 (0.03,0.07)
Boys 845 239 (43) 241(43) 257(45 437 266 (4.0) 490 (3 .1999) 0.07 (0.05, 0.09)

5-9

Girls 1251 349 8.2) 34.8(8.1) 306.6(8.3) 1418 36.4(8.6) §39**x (3,3669)  0.41 (0.38, 0.43)
Boys 1506 324 (7.1)  32.5(6.9) 341 (7.1) 1718 345 (7.6) 1071%** (3,4417) 042 (0.4, 0.44)

10-14

Girls 67 47682 474 (.7) 502(79) 245 472(81) 2200 (3226)  0.23(0.13,0.31)
Boys 07 46.1(79) 455(7.3) 47.2(84) 263 44.6(8.6) 17¢e (3 225) (.18 (0.09, 0.26)

15-19

**H<0.001 YANOV A based on WAZ; Age 10—19, Z-score is not applicable, weight is compared
However, the effect size on weight-for-age is small compared with a finding in Burkina Faso where
significant gains in weight-for-age (0.21 SDs) for children ages 6—10 years was reported (Bundy, de

Silva, Horton, Jamison, et al., 2018).

Looking at the effects of SFP intervention on BMI-for-age it could be seen that the mean

differences were significant over time, but with mixed influence (Table 19).

Table 19: Mean BMI, SD, ANOVA, and Effect sizes (ANOV'A based on BAZ)

Time I Time Il  Time I1I Time IV
Age  Sex June 2019 Oct2019  Jan 2020 Jan 2021

N  Mean (SD) Mean (SD) Mean (SD) N  Mean (SD) F  (df1, df2) (95% CI)

ANOVA Effect size (%)

Gifls 759 15125 1522 15322 414 15724) 13 (3,1803) 0.02 (0.01,0.03)
Boys 845 151 (21)  1520) 154 (L9) 437 15.6(20) 22% (3,1994) 0.03 (0.02, 0.05)

10-14 Girls 1251 173 (3.2) 16.9 (3.0) 17.2 (2.9) 1418 17.1 (29) 38%* (3,3663) 0.03 (0.02, 0.04)
Boys 1506 16.3 (2.5  16.1 (2.3) 164 (2.2) 1718 16.5(2.3) 27*¥% (3,4409) 0.02 (0.01, 0.03)

5o OUlS 67 20203 20@9 20629 245 194(30) 1% (3,226 0.13(0.05,02)
Boys 67 185(28) 17925 182(25) 263 17.5(25) 13*+ (3,225)  0.15 (0.07,0.23)

#5p<0.001

There was medium to large effects on boys and girls of adolescent ages, but relatively small effect
sizes for younger children (Table 19). There was an overall significance of mean BMI-for-age Z-

scores (F[3, 13458) = 66.9,p < 0.0001) and medium effect size of 0.015 (0.01, 0.02).

Closely medium effect sizes on the Middle Upper Arm Circumference (MUAC-for-age Z-scores)
were found among all age and sex groups of students, except in girls of age 1519 years. Unlike the
other groups that were strongly significant at 1% level of significance, the ANOVA for girls of this
age was significant only at 10% of level of significance. This is also reflected on the effect size that

lower bound of its CI is below zero, implying that effect size included zero and hence was not
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significant (Table 20). There was overall significance of mean MUAC-for-age Z-scores

(FI3, 13482] = 123.7,p < 0.0001) and above small effect size of 0.03 (0.022, 0.032).

Table 20: Mean MUAC, SD, ANOV'A, and Effect sizes (ANOV'A based on MUACZ)

Time 1 Time 11 Time 111 Time IV
Age  Sex June 2019 Oct 2019 Jan 2020 Jan 2021

N  Mean (SD) Mean (SD) Mean (SD) N  Mean (SD) F  (dfl, df2) 95% CI)

ANOVA Effect size (%)

Gitls 759 169 (1.8) 169 (1.7) 175(1.9) 414 17.8(21) 19%= (3,1804) 0.03 (0.02, 0.05)
Boys 845 166 (1.6) 167 (15 172(1.6) 437 17.7(1.8) 46¥* (3,1999)  0.06 (0.04, 0.08)

log Gl 1251 19223 19223 19925 1418 197@Q4) 457 (3,3669) 004 (002,009
Boys 1506 184 (2.1) 185(21) 19122 1718 19.2(23) 528 (3 4417) 0.03 (0.02,0.04)

5o Olls 67 22325 214 2820 245 21Q7) 2 (3,20 003,008
"~ Boys 67 21(24)  21(24) 21628 263 211(26) Te< (3,225 0.08 (0.02,0.15)

Trends in the indicators of nutritional status of school-age children and adolescents by age groups
and sex over three measurement points showed that all measures of anthropometric indicators had
similar trend during the study period but gitls of age 5-9 and gitls of age 15-19 had shown slight
increase in MUAC-for-age and Height-for-age, respectively. No changes were observed at the
second phase measurement at which growth monitoring of students was done immediately after
the summer break, i.e., at the beginning of the academic year. Evidently, children had not gained
significant height and/or lost significant weight as a result of interruption of school meals (Figure

7).
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Evaluation periods
——®—— Mean Height-for-age Z-score —®—— Mean BMI-for-age Z-score
—®—— Mean Weight-for-age Z-score —®—— Mean MUAC-for-age Z-score

Figure 7: Trend of prevalence in different forms of malnutrition, by age, sex;, time
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On the other hand, increases in the various z-scores were observed at the third point of
measurement, three months after school meal was resumed in October, 2019 and continued
through January, 2020. However, overall, growth of schoolchildren in standardized height, weight,
BMI, and MUAC was affected worse between the third and the fourth measurements point. This
was a one-year interval which included the longer time school closure (March, 2019 to December,
2020) due to the COVID pandemic that, consequently resulted in the interruption of SFP (Figure
7).

The evidence base that examines the impact of SFP, essentially its effect size as an intervention, is
scanty, especially in Ethiopia. Nevertheless, when compared to other findings in the existing
literature (Aurino et al., 2019; Bundy, de Silva, Horton, Jamison, et al., 2018; Wang et al., 2020), the
effect size of Addis Ababa SFP, as an intervention, the current study resulted in mixed findings
that showed overall medium to large effects gained in physical growth among school-age children

and adolescents.

However, methodological differences exist in the study designs in the existing literature. While the
current one is longitudinal study with a single group of cohorts followed up to the end of the study,
the previously mentioned studies had compared intervention and control groups of students using
a cross-sectional study design. The repeated measurement studies usually produce robust evidence
basis with good precision (Kutner et al., 2004). The fact that the universal coverage of the Addis
Ababa SFP made the current study design be based on a single intervention group and not include
a control group. The current study showed that children’s physical growth was improved during
the times of access to school meals. While physical growth stayed stagnant following the
interruption of school meals during the summer break, and was highly compromised during the

long school closure due to COVID-19 pandemic.

It can, however, be said that observations in this study pointed to the possible conclusion that
effective school feeding programs that maintains dietary quality, quantity, diversity and safety may

have significant impact on nutritional wellbeing of schoolchildren.

The study subjects were schoolchildren in varying development or growth phases such as middle
childhood (five—nine years), early adolescence period (10-14 years), and late adolescent times (15—
19 years). Children and adolescents of these groups achieve fast physical growth and cognitive

development depending on their nutrition and health conditions (Drake et al., 2020).
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Prevalence of malnuttition

Similar trends in the prevalence of different forms of malnutrition, by age, sex, and measurement
time were seen in this study. Similar prevalence of stunting and underweight were observed at the
first and the second measurement. Prevalence of stunting and underweight at third measurement
(January, 2020), respectively, decreased by 4.6 and 5.4 percentage points from the baseline (first
measurement). However, rises in prevalence but with similar magnitude was also noted between
the third and fourth measurements where the fourth measurement was children’s nutritional
conditions had been largely compromised from loss of school meals due to COVID-19 school

closure (Figure 8; Supplementary Table 24).

Similarly, thinness and acute malnutrition showed similar prevalence between the first and the
second measurements. Prevalence of thinness and acute malnutrition (both severe and moderate)
at third measurement had fallen, respectively, by 1.5 and 5.3 percentage points from the baseline.
However, it increased by 2.7 and 6.3 percentage points, respectively at the end measurement taken
after COVID-19 meal interruption (Figure 8; Supplementary Table 27).
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Figure 8: Overall prevalence, all ages, nutritional indicators

SAM: Severe Acute Malnutrition; MLAM: Moderate Acute Malnutrition.
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The prevalence of stunting and thinness, thus, at the baseline measurement and the end
measurement were comparable with a finding of a national cross-sectional study among children
in 142 schools in all 11 regions of Ethiopia, in which stunting of 22.3% and thinness of 23.1%
were reported (Hall et al., 2008).

Modified Composite Index of Anthropometric Failure (mCIAF)

Composite index of malnutrition indicated that a difference in prevalence of malnutrition had
increased slight on the second measurement. However, with reference to the baseline condition,
overall, 5.6 percentage points (or 13%) reduction of prevalence from any anthropometric failure
was achieved by Time III. Prevalence in all age- boys and girls had declined by 5.9 percentage
points of (12.7%) and 5.2 (13.1%), respectively. Conversely, the overall all prevalence of
anthropometric failure worsened back to its baseline state (Table 21). Detailed prevalence of each

nutritional failure indicators can be found in Supplementary Table 25.

Table 21: Modified Composite Index of Anthropometric Failure (Prevalence of any form of nutritional failure)

. 5-9 Years 10-14 Years 15-19 Years All ages
Age/Sex /Time—— - - -
Girls Boys Both Gitls Boys Both Girls Boys Both Girls Boys Both
1 327 40.5 36.8 44.0 49.7 47.1 38.8 50.8 448 39.7 465 434
11 334 39.0 364 443 50.1 475 36.8 514 440 403 464 436
III 26.3 323 295 39.0 443 419 314 448 382 345 406 37.8
1AY 31.6 357 33.7 428 48.0 456 31.0 59.7 459 392 47.0 434

Al sex differences are significant at p<<0.0001.
The data indicated that prevalence of any form of malnutrition has declined during the time when
school meals were served. However, the prevalence increased again during the formal school break

as well as after complete disruption of meals during the COVID-19 lockdown.
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Conclusion

This study indicated that use of mCIAF and MUAC-for-age showed an overall similar classification
of malnourishment. Mixed effects model showed significant variations in nutritional status of
schoolchildren across sub cities. Assessment by mCIAF, showed a higher prevalence of overall
malnutrition (43.4%) during the baseline assessment than did the separate conventional measures.
The mCIAF showed significant differences (p<<0.0001) in nutritional status between boys and gitls,
and among different age groups. Repeated ANOVA showed significance differences in all

measurements between the four measurement time points.

SFP had medium to large effect sizes on the physical growth of school-age children and
adolescents. However, the interruption of school meals during summer break and the COVID-19

lockdown compromised nutritional wellbeing of schoolchildren.
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Annex

Supplementary Table 22: Between and within variations in height, weight, BMI and MUAC among girls

Age group Variable Mean SD Min Max Observations
Opverall 128.4 8.0 100.0 157.0 [N = 2566
Height [Between 7.6 100.8 1564 |n= 759
Within 2.8 118.7 141.8 |T = 3.38076
Overall 25.2 5.0 12.0 520 [N = 2566
Weight |Between 4.6 15.5 50.5 |jn= 759
Within 2.3 7.4 37.1 [T =3.38076
> Overall 15.2 2.3 9.6 313 [N = 2566
BMI  |Between 2.1 10.8 275 |jn= 759
Within 1.1 5.8 234 [T =3.38076
Overall 17.2 1.9 8.7 270 N = 2566
MUAC [Between 1.6 10.4 260 |jn= 759
Within 1.0 12.7 22.7 |T'=3.38076
Overall 143.9 10.0 111.9 175.0 [N = 5268
Height |[Between 9.7 113.7 172.0 |n = 1596
Within 3.0 134.3 162.8 [T bar = 3.30075
Overall 35.7 8.4 16.0 84.0 [N =52068
Weight [Between 8.1 16.5 77.0  |n=1596
1014 Within 2.8 20.4 50.2 [T bar = 3.30075
Overall 17.1 3.0 9.2 345 [N = 5268
BMI  |Between 2.8 10.4 329  |n=1596
Within 1.0 10.4 25.1 [T bar = 3.30075
Opverall 19.5 2.4 11.1 36.0 [N = 5268
MUAC |Between 2.2 12.8 304 |n=1596
Within 1.1 13.4 25.8 [T bar = 3.30075
Opverall 155.3 8.1 127.8 1762 [N =474
Height [Between 8.1 130.0 176.2  |n =245
Within 1.9 148.2 165.5 [T bar = 1.93469
Opverall 47.8 8.1 24.0 80.8 [N =474
Weight [Between 7.9 24.0 80.8 |n=245
Within 1.9 414 57.1 [T bar = 1.93469
11 Opverall 19.8 3.0 12.8 315 [N =474
BMI  |Between 2.9 13.4 315 |n=245
Within 0.7 15.5 229 [T bar = 1.93469
Overall 22.3 2.6 15.0 348 [N =474
MUAC [Between 2.6 16.0 348 |n=245
Within 1.0 18.0 27.0 [T bar = 1.93469
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Table 23: Between and within variations in height, weight, BMI and MUAC among boys.

Age group Variable Mean SD Min Max Observations
Overall 127.5 7.6 106.0 162.0 [N = 2847
Height |Between 7.1 106.8 157.8 |n=845
Within 2.9 107.4 148.4 |T =3.36923
Overall 24.8 4.5 13.0 51.1 [N = 2847
Weight [Between 4.1 14.3 491 |n=2845
Within 2.1 14.0 39.4  |T'=3.36923
> Overall 15.2 2.0 10.3 304 [N = 2847
BMI  [Between 1.8 11.0 249  |n=845
Within 1.0 9.5 243 T =3.36923
Overall 17.0 1.6 11.4 272 N = 2847
MUAC |Between 1.4 13.8 264 |n=845
Within 0.9 121 223 T =3.36923
Overall 142.5 10.4 107.0 183.5 [N =6334
Height [Between 10.1 110.8 180.9 |n=1914
Within 3.3 120.3 167.4 [T bar = 3.3093
Overall 33.4 7.3 15.8 69.9 N =06334
Weight |Between 6.9 15.8 62.7 |n=1914
Within 2.7 17.7 49.7 [T bar = 3.3093
1ot Overall 16.3 2.3 9.9 31.3 [N =06334
BMI  [Between 2.2 9.9 28.0 |n=1914
Within 1.0 10.0 26.0 [T bar = 3.3093
Overall 18.8 2.2 8.5 30.0 [N =06334
MUAC [Between 2.0 9.5 285 |n=1914
Within 1.1 10.3 27.4  |T bar = 3.3093
Overall 159.2 9.2 124.0 179.7 N =491
Height |Between 9.3 126.0 1775 |n =263
Within 1.9 153.5 168.0 [T bar = 1.86692
Overall 45.4 8.3 20.0 75.0 [N =491
Weight |Between 8.3 20.5 750 |n=2063
15.19 Within 2.0 37.8 56.1 [T bar = 1.86692
Overall 17.8 2.5 12.0 28.6 N =491
BMI  Between 2.5 12.0 28.6 |n=263
Within 0.7 13.0 22.2 [T bar = 1.86692
Overall 21.2 2.6 12.8 29.7 N =491
MUAC |Between 2.4 12.8 297  |n=263
Within 0.8 17.8 243 [T bar = 1.86692
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Supplementary Table 24: Mean and SD HAZ, WAZ, BAZ, and MUACZ over time, and by sex and age
group

HAZ WAZ BAZ MUACZ
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Gitls -0.6(1.2  -08(1.2) -0.7(1.4) -1.2 (1)

Time Age Sex

5-9
Boys -0.8 (1.2) -1(1.2) -0.8 (1.4) -1.5(1.1)
Gitls -1.3(1.2) -0.3 (1.2 -1.3 (1.2
Jun2019 15-19
Boys -1.8 (1.1) -1 (1.3) -2.7 (1.3)
10-14 Gitls -1.3(1.3) -0.6 (1.4) -1.4 (1.1)
] Boys -1.4 (1.2 -1(1.4) -2 (1.3)
59 Gitls -0.6 (1.2 -0.9 (1.1) -0.8 (1.3) -1.3 (1)
. Boys -0.8 (1.2) 1.1 (1) -0.9 (1.4) -1.5(1.1)
Gitls -1.3 (1.2 -0.4 (1.2 -1.4 (1.3)
Oct2019 15-19
Boys -1.7 (1.1) -1.4 (1.2) -2.8 (1.4)
10-14 Gitls -1.3 (1.3) -0.9 (1.3) -1.5 (1.2
) Boys -1.4 (1.2 -1.2 (1.3) -2.1(1.3)
59 Gitls -0.4 (1.2) -0.6 (1.1) -0.6 (1.2) -1
) Boys -0.6 (1.2 -0.8 (1.1) -0.6 (1.2 -1.2(1.1)
Gitls -0.9 (1.1) -0.2 (1.1) -1.2 (1.2
Jan2020 15-19
Boys -1.6 (1.2) -1.2 (1.3) -2.6 (1.7)
10-14 Gitls -1.1 (1.3) -0.7 (1.2 -1.3 (1.1
i Boys -1.3(1.2) -1(1.2) -1.8 (1.2)
5.9 Gitls -0.5(1.2) -0.7 (1.2) -0.5 (1.3) -1 (1.1)
Boys -0.7 (1.2 -0.8 (1.2 -0.6 (1.3) 1.1 (1Y)
Gitls -0.9 (1.2) -0.7 (1.2) -1.5 (1.3)
Jan2021 15-19
Boys -1.7 (1.2)" -1.6 (1.3) -2.8 (1.6)
1014 Gitls -1.2 (1.2 -0.9 (1.3) -1.4 (1.2
i Boys -1.4 (1.2) -1.1 (1.3) -1.9 (1.3)
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Supplementary Table 25: Modified CLAF Groups over time, by age and sex groups

5-9 Years

1

11

11T

I\Y

Modified CIAF

Girls Boys Both Gitls Boys Both Girls Boys Both Girls Boys Both

Without anthropometric failure

67.3 59.5 63.2 66.6 61.0 63.6 73.7 67.7 70.5 685 0643 (6.31

Thinness only 69 72 70 69 88 79 69 75 72 58 48 532
Thinness and Underweight 63 88 76 69 85 77 41 49 45 44 69 567
Stunting, Thinness, and Underweight 1.5 23 19 17 20 18 15 16 15 15 12 1.3
Stunting and Underweight 29 68 49 34 63 49 16 37 27 34 51 426
Stunting only 44 39 41 38 51 45 19 44 32 34 51 426
Overweight (overweight) 71 63 67 52 44 47 62 69 65 104 92 981
Stunting and excess weight 22 24 23 15 16 16 18 09 13 07 09 083
Underweight only 1.5 3.0 22 41 24 32 24 25 24 19 25 2925
Chi-square (p-value) 25.1 (0.001) 17.4 (0.027) 17 (0.03) 7 (0.5)
10-14 Years
Without anthropometric failure 56.0 50.3 529 55.7 49.9 52.6 61.0 55.7 58.1 57.2 52.0 5437
Thinness only 11.3 157 13.7 127 16.6 148 11.6 157 13.8 13.3 13.8 135§
Stunting, Thinness, and Underweight 44 73 60 56 75 66 40 60 51 56 86 721
Stunting only 18.3 19.6 19.0 19.1 213 203 156 17.8 168 17.0 20.1 18.69
Overweight (overweight) 49 42 45 35 26 30 50 39 44 47 41 434
Stunting and excess weight 52 29 40 34 21 27 28 10 18 23 15 1.8
Chi-squate (p-value) 33.7 (0) 23.4 (0) 34.4 (0) 20.8 (0.001)
15-19 Years
Without anthropometric failure 61.2 49.3 552 63.2 48.7 56.0 68.6 552 61.9 69.0 40.3 5413
Thinness only 45 119 82 79 189 133 35 138 87 102 18.6 14.57
Stunting, Thinness, and Underweight 30 105 67 26 95 60 00 103 52 29 16.7 10.04
Stunting only 13.4 224 179 171 20.3 187 12.8 184 15.6 11.0 209 16.14
Overweight (overweight) 105 30 67 79 14 47 128 23 75 45 19 315
Stunting and excess weight 75 30 52 13 14 13 23 00 12 25 15 197
Chi-square (p-value) 11.5 (0.043) 11.4 (0.044) 24.7 (0) 60.7 (0)
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Z-Scores: height-for-age, BMI-for-age and weight-for-age by sex over evaluation times

Girls Boys
0 P ° °
SRAAASAA 141l Miliiits
ol libeebbobits Lillitikg
Both sexes
] - - Times points of evaluation
3 ] * I;I é 0 1 haz [ 1baz [ 1waz
3 = [ 2haz 0 2baz [ 2waz
N‘?m_ * ‘ ‘ [ 3 haz ] 3baz [ 3waz
' 1 4 haz 4 baz [] 4waz

Evaluation periods

Figure 9: Box plot of Z-scores of Height-for-age, BMI-for-age, Weight-for-age, by sex over measurement times

Supplementary Table 26: Prevalence (%) of stunting and underweight by age and sex, over time

Age Sex Time 1 Time 11 Time 111 Time IV
Stunting

Girls 10.9 10.4 6.8 9.2

5-9 Boys 15.3 15.1 10.5 12.6

Both 13.2%* 12.9%* 8.8k 10.9

Girls 27.9 28.1 22.4 24.8

10-14 Boys 29.8 30.9 24.8 30.1
Both 28.9 29.6* 23.7 277k

Girls 23.9 21.1 15.1 16.3

15-19 Boys 35.8 31.1 28.7 39.2
Both 29.9 26.0 22,0k 28.2%kk

Girls 21.6 21.8 17.0 20.7

All age Boys 24.9 25.6 20.4 27.9
Both 23,4k 23, 9pfotek 18.8%* 24, GFokk

Underweight

Girls 12.0 16.0 9.3 11.6

5-9 Boys 20.6 19.2 12.7 16.3

Both 16.5%%¢ 17.7* 11.1 14.0

Chi-square tests are for sex differences by age over tinze.
*#%p<0.01; ¥%p<0.05; *p<0.1
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Supplementary Table 27: Prevalence (%) of thinness and acute malnutrition by age and sex, over time

Thinness MUAC
Age Sex Time Time Time Time Time I Time 11 Time III v
1 1I 111 1A SAM MAM SAM MAM SAM MAM SAM MAM

Girls  14.6 15.4 1255 11.6 29 14.1 32 17.5 22 11.6 3.4 13.5

5-9 Boys 182 19.2 14.0 12.8 9.0 21.4 7.7 20.7 4.0 20.7 6.4 11.0

Both 16.5 17.5 13.3 12.2 6.1 18.0 5.6 19.2 3.1 16.4 49  122NS

Girls  15.7 18.3 15.6 18.9 7.0 20.6 9.7 20.6 5.8 16.9 8.7 18.7

10-14 Boys 23.0 24.1 21.6 224 176 28.9 19.8 28.4 14.0 24.7 18.1 25.2
Both 19.7#0F% 21.4%6% 18.9%kF 20.8% 128 25.1 15.2 24.8 10.3 211 13.9 222

Girls 7.5 10.5 3.5 131 10.5 14.9 7.9 15.8 7.0 12.8 9.8 21.6

15-19 Boys 224 28.4 24.1 354 358 34.3 48.7 25.7 253 40.2 38.8 31.9
Both 14.9%F* 19.3%6% 13.9%k% 24 6¥+k 23,1 24.6 28.0 20.7 16.2 20.6 24.8 27.0

Girls  15.0 17.0 14.1 16.8 5.6 18.1 7.4 19.4 4.7 15.0 7.8 18.0

All age Boys 21.3 22.6 19.3 220 151 26.4 16.6 25.7 11.3 24.0 18.2 23.3
Both 18.4%%F 20.0%%% 16.9%F* 19.6%** 10.7 22.6 12.4 22.8 8.2 19.8 13.4 20.9

Chi-square fests are for sex differences by age over tinze.
ANMUAC prevalence are sig. at p<0.0001, except round 4 age 5-9.
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Chapter III: Dietary adequacy and nutritional quality of meals provided in the
Addis Ababa School Feeding Program

Abstract
Objective: This study evaluated the impact of the Addis Ababa SFP on educational outcomes.

Design: Single-group repeated measurement/longitudinal study design and multistage stratified
sampling design was followed. Effect sizes estimates, repeated measures ANOVA, Chi-square,
random effects GLS, and mixed effects negative binomial regression were used. Academic scores,

attendance and dropout, and height and weight of schoolchildren were collected.
Setting: School Feeding Programs in Addis Ababa, Ethiopia.

Participants: Schoolchildren in primary schools, and school directors and teachers in 15 randomly

selected schools for KII.

Results: Anthropometric measurements of 4500 schoolchildren were taken from 50 schools.
Academic scores of 3924 schoolchildren from 46 schools, class attendance records of 1584
schoolchildren from 18 schools, and annual enrollment records of 50 schools were gathered. School
meals achieved a minimum to large scale effects on educational outcomes with effect sizes (n2) of
academic scores (boys = 0.023, gitls = 0.04), enrollment (gitls = 0.001, boys = 0.05), and attendance
(Cramer’s V = 0.2). The average scores of girls were significantly higher than that of boys (p < 0.0001).
Height-for-age (p = 0.006) and BMI-for-age Z-scores (p = 0.05) ever had significant positive
relationship with average scores. Significant relation was observed between nutritional status and
attendance (p = 0.021). KlIs showed that SFP created convenient teaching-learning environment,
reduced hunger in schools, while boosting enrollment, attendance, and academic performance among

the schoolchildren.

Conclusion: The Addis Ababa SFP has positively contributed to educational outcomes.

Strengthening the program would enhance nutritional outcomes and diminish educational inequalities.

Keywords: Education, educational performance, food security, nutrition, school attendance, school

feeding, school meals, social protection.
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Introduction

School Feeding Programs (SFP) are the largest social protection programs worldwide that feed a
large number of students during their stay in schools (Drake et al., 2017). Thus, SFPs contribute to
the food security and wellbeing of food deprived students if the served meals maintain nutrition
standards in terms of provision of safe, nutritious and adequate meals (Cohen et al., 2021; WHO,

2006b).

World Food Program (WEFP) recommends 1850 calories or 2600 calories of energy for school-age
children of age 7—12 or adolescents of age 13—17 years old, respectively (WFP, 2017). Daily energy
requirement ranges from 1850-2850 calories for boys and 1750-2150 calories for girls
(FAO/WHO/UNU, 1985). Supplementary Table 33 presents the FAO/WHO/UNU joint

recommendation of energy and protein intakes.

Daily calories intake of children and adolescents is determined by their age and sex group, genetics
and daily activities (Institute of Medicine, 2005). Accordingly, children are grouped as sedentary
(exercise <30 min/day), moderately active (30-60 min/day), and active (60 min/day). The calorie
requirements for sedentary, moderately active, and active adolescent boys of ages between 12 years
and 18 years require 1800—2600 calories, 2200—-2800calories, and 2400-3200 calories of energy each
day, respectively. Similarly, sedentary, moderately active, and active adolescent girls of ages between
12 years and 18 years old are 1600-2000Cal, 2000-2200Cal, and 2200-2400Cal energy each day,

respectively (Institute of Medicine, 2005).

As far as SFPs are concerned, in order for the school feeding programs to benefit schoolchildren,
FAO (2019a) and WHO (2006b) suggest school meals to contribute at least a third or 30% of daily
requirements whereas WEP suggests a full day school meal shall provide 60-75% of a schoolchild’s

energy and nutrients requirements (WEP, 2017).

Studies from different countries on the issue showed different results. In Nigeria, Ayogu et al.
(2018) studied if school meals met one third of the Recommended Nutrient Intake (RNI) of the
children. They collected food samples (20g) that constituted the school meals for five consecutive
days from three schools where school lunch program was implemented. The data showed that the
school meals provided over one third of the RNI for protein, vitamins A and C, and zinc but did

not meet a third of the RNI for energy, calcium and iron.
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In Ghana, on-site school lunch was reported less diversified with no eggs, meat, poultry or milk,
or other dairy products were served during the study period (Agbozo et al., 2018). The on-site
lunch was not micronutrient adequate. Requirements for proteins, carbohydrates, fat, vitamins A

and C and iron were met above the FAO’s recommendation.

In San Diego, USA, an observational study was conducted among students in 43 elementary
schools during the 2011-2012 school years and showed that school lunch was of a higher diet
quality (Au et al., 2010).

Evaluation of energy and nutrient intakes of Swedish children from school lunch showed that boys
had significantly higher energy and absolute nutrient intake than girls (Persson Osowski et al.,
2017). It is also reported that regular school lunch consumption was associated with a higher total

intake for most nutrients, but not with a better nutrient density.

School lunches in Canada contributed lower intakes of dark green and orange vegetables, whole
fruit, whole grains, and fluid milk that are rather important for health (Tugault-Lafleur and Black,

2020).

Moreover, calorie inadequacies and deficiency of micronutrients among school-age children and

adolescents have been reported in different studies (Biesalski Hans and Jana, 2018).

Thus, these mixed findings indicate that it is useful to assess the nutritional content and quantity
of meals served in schools. Since, SFP improves food security status of school-age children and
adolescents, proper planning, implementation and assessment of the meal provision helps to
maintain access to foods that ultimately benefit nutritional and health wellbeing as well as school

attendance and educational performance of schoolchildren.

In its review of Nutrition in Action in Schools, WHO (WHO, 2020) suggested that parents’
participation in school-based nutrition interventions, effective education on nutrition and physical
activity, healthy school food environments and growth monitoring of students are crucial in

nutritional related school policies.

The nutritional value and dietary adequacy of the meals served in the Addis Ababa SFP were not
well known. Thus, it is important to evaluate the energy and nutrient contribution of the school
meals that are served during breakfast and lunch times each school day. This study aimed at

assessing the dietary quality and adequacy of the school meals served in Addis Ababa.
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Objective

The main objective of this chapter was to evaluate the dietary quality and adequacy of the school
meals served in schools in the Addis Ababa School feeding programs against Recommended

Nutrient Intakes (RINI).
In order to achieve the evaluation, the following summary activities were followed.

A) Evaluate weight of food portion served in schools per day

B) Estimate the percentage of moisture content of meals served

C) Evaluate the amount of the total calotie, macro- and micro-nutrient content of food items
served to a school-age child per school day

D) Determine proportion of energy, macro- and micro-nutrients made available by daily school

meals against the Recommend Nutrient Intakes.
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Methods
Sample size

The sample size was determined assuming a relative error and linking to coefficient of variation
(CV) as is the case in national dietary surveys that sample size does not depend on the size of the

population (Beaton et al., 1979; Becker, 2002; Welten, 2002; Tonkikh et al., 2019).
Zg,
n=(—)2x (CV)?
( 4/,) (V)

where CV is the coefficient of variation for the real population (10%); Z,, the value of the normal
deviation (Z-score) corresponding to a probability (1.96); a, level of significance (0.05); and 77, the
relative error accepted (10%). Considering a design effect, Deff; of 1.25, a minimum sample of five
meals per food item and a total of 55 samples from 11 food items (food menu) served per week

was determined.
Data collection

Weight of five meals of each of 11 types of food items served during breakfast or lunch in each
school days, Monday—Thursday, were measured using digital scale from 15 selected school
kitchens. Sample of each food items were taken to laboratory to quantify moisture contents and
weight of dry matter per 100mg food sample, and to estimate energy and nutrient contents based
on the dry matter. The food menu for Friday repeats any one of the meals served in the previous
four days, thus, variable depending on preference of each school kitchen. Food moisture content
and weight of dry matter were determined at the Food Science and Nutrition laboratory, CNCS,
AAU. Initial sample weights were recorded and dried in an oven at a temperature of 60°C to

constant weight.
Data analysis

The amount of food moisture per 100gm edible portion was calculated for each meal type from
the difference between the initial weight of the fresh and dried food. This was compared with the

value for the same food item described in the Food Composition Table for use in Ethiopia

(EHNRI, 1998)

The food energy/calories of cooked meals served was calculated, based on the dry matter, using a

conversion factor adjusted for the percentage moisture differences between the cooked edible meal
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and the reference food edible portions. Then the total food energy/caloties of each cooked meal

were converted by a factor of the adjusted food energy available in 100gm edible portions of the

corresponding food type in the reference food composition table. Thus, the rate of conversion (the

ratio of the dry matter from the sample meal to that of the reference meal in the FCT) was:
1—r

(s =—XK,
s 1_rref ref

where, Cs is the amount of the sample meal energy per 100gm edible portion; Tyef is the

proportion of the reference food moisture; 7y is the proportion of the sample meal moisture; and
Kyef is the amount of the reference food energy per 100gm edible portion. The weighted average
daily calories/energy per breakfast, lunch or a full day were then calculated from the total number
of meals served within a week accounting for the frequency of the meal types served throughout
the four-week days. Similarly, the amount of nutrients available in the meals is also calculated using

the same conversion factor.

Moisture for egg, marmalade and tea were taken directly from the reference food composition table
without need for sample drying. The calories and nutrient contents of marmalade were taken from

the factory labelling printed on the can.

Coefficient of variations were used to compare variations among school kitchens in terms of the

meal weights, measured moisture of each food types, and the food energy of the sample meals.

Independent samples t-test was used to test for significant differences in the calories and nutrient
contents between the school meals and the meals in the reference national food composition table.
The national food composition table provides the average energy and nutrients of foods prepared
in households (EHNRI, 1998). Thus, the difference from the reference energy and nutrients
indicates only if the nutritional value of school meals was higher or lower than that prepared at

households.
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Results and discussion

The weekly menu of the school kitchens, summary of meal weight, moisture, food energy and
nutrient contents of different meals served to schoolchildren under the Addis Ababa School
Feeding Program is presented and discussed hereunder. According to the school menu, meal type
served on Friday is anyone of the foods served in the previous four days. In general, the Addis
Ababa SFP provision or serving of two school meals per day, i.e., breakfast and lunch (Table 28),
was in line with WHO recommendation (WHO, 2006b).

Table 28: School meals weekly menu

Days/Time Monday Tuesday Wednesday Thursday Friday

Breakfast Firfir White bread (Dzfo) Refined bread Firfir Any of the four
Tea Tea Marmalade Tea Any of the four

Tea

Lunch Injera Rice Injera Injera Any of the four
Lentil-based Potato-based
sauce Bread sauce Shiro-based Any of the four

Boiled egg

Food Portion Size

Table 29 presents the summary of the cooked weight/portion size of the meals served. The names
of the food items are presented according to the food composition table (EHNRI, 1998). Five
samples of each of the 11 food items setved within the four school/week days were considered.
The coefficient of variations of each meal type showed higher variability of the portion sizes of
some meals, such as firfir, injera, lentil sance, and potato sance, served per student in each of the school
kitchens. Whereas, small variations were observed among other meals such as bread, egg, rice, shiro

sauce, and white bread (Dzffo), served by school kitchens.

However, although portion sizes of cooked rice, potato, Shiro (prepared from medium roasted and
ground peas or beans), lentil sauces, and bread were in accordance with the WHO recommended
daily portion sizes, the meals did not contain and, thus, did not comply with the recommended
daily consumption of fruits, vegetables, meat, fish, poultry, milk and milk products, nuts and seeds

(WHO, 2006b).
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Table 29: Mean and standard deviations of food portion sizges (g) served in schools

No. o Frequency A
Food item (according to FCT Ethiopia) s : over four-

mples

Average
mount (g) Mean weight
served per

(g + SD

%

Coefficient Food group

week days* of Variation
student

Nech sinde dabo (Wheat, bread, white) — 5 1 65.2 652 + 6.8 105 Cereal
(Refined)
Iﬂ@ﬂ/ﬂé difin, yetekekele (Egg, whole, 5 1 6.4 624+ 49 6.7 Fog
boiled)
Teff dibiliq injera (Firfir) 2 184 184 + 33.6 18.3 Cereal
Teff dibiliq injera 3 290.6  290.6 £ 37.4 12.9 Cereal
Misir wel, kg (Lentil (split), chill, 1 2106 2106251 119  Legume
shallot, oil, salt: sauce)
Marmalade 5 1 13.2 13.2£0.8 0.6 Sweets
Dmgc/y wet (Potato, shallot, chill, oil, 5 1 260 260 + 53.9 207 Root
garlic, salt: sauce)
Ruz, Yetckekele (Rice, whole grain, 1 2984  2984+256 86 Cereal
boiled)
Shiro wet (Grass pea flour (roasted), 5 1 2312  2312+112 48 Legume
chill, sunflower extract, salt: sauce)
Shay, yetefela (Tea leaves) 5 4 127.2 1272+ 6.8 0.5 Beverage
Nech sinde dabo (Wheat, bread, white) - 5 2 1272 1272 +6.8 5.4 Cereal
(Difo)

Breakfast Lunch Daily

Mean = SD  Mean + SD Mean * SD

Average portion size (g/day)

275.6+94 4444+ 111 7199+ 114

*According to the school meal menu, meal type served on Friday is anyone of the foods served in the previous four days.
The higher the C\/, the greater the dispersion in the variable.

Looking at the food groups in Table 29, spices and condiments may be added during cooking, but
a number of other food groups required to maintain nutrient requirements were not served.
Apparently, the food items in the school meals lack milk and milk products, meat and meat
products, vegetables and fruits. This indicated that the current school menu is less diversified
enough to collectively provide adequate calories and micronutrients for the schoolchildren. The
food composition of the Addis Ababa SFP meals is less diversified as compared with the menu
served in schools in Ghana which consisted largely of energy-dense staples, some vegetables and

fish, though, eggs, dairy and fruits were not served there, too (Agbozo et al., 2018).

The coefficient of variations showed no significant disparities among the weight of meals such as
wheat bread, whole boiled egg, marmalade, whole grain boiled rice, Shiro wet (sauce based on mild
roasted and ground grass pea and tea were served while little or acceptable variation in other meals

such as Injera and Firfir made of mixed white and red Teff (dibiliq), Misir wet (sauce based on split
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Lentil legume), and Dinich wet (sauce based on cooked large potato cubes) was noted. This is partly
similar to the findings in the study in Spain schools that great variation was seen both in the same

school throughout the week and between the sampled four schools (Lavall et al., 2020).

Since the Addis Ababa School Feeding Program was established recently, the food portions and
types of food groups, the nutritional composition as well as the calorie adequacy of meals served
each day was not studied. Thus, the information would be useful to determine dietary quality of

current meals and their nutritional adequacy (FAO, 2019a; McPherson et al., 2000; WEP, 2017).

Food moisture of school meals

The moisture content of each of the sampled meals is presented in Table 30. The coefficient of
variations in the moisture contents was small among the meals served in the school kitchens
indicating that variations in the food moisture content were negligible. The moisture of the sample
meals was compared with that of the corresponding food types in the national food composition

table of Ethiopian foods.

Table 30: Moisture of sampled school meals per 100gm edible portion: Averages, ranges, coefficient of variations among schools
serving the meals and differences from the reference food composition tables equivalents

Food items N Mean Mejan moisture v Difference from
With range (g) reference value

Bread 5 30.7 30.7 £ 3.2 10.3 16.8%%*
Egg 5 74.4 74.4 0.0 0.0 NA
Firfir 5 75.9 759 + 34 4.5 NA
Injera 5 61.8 61.8 3.6 5.9 0.36
Lentil 5 83.0 83.0+1.9 2.3 -9.G%k*
Potato 5 86.3 863+ 1.4 1.7 -7.5%k
Rice 5 68.4 684+ 28 4.2 3.08%*
Shiro 5 89.1 89.1+0.3 0.3 -13.82%%x
White bread (Diffo) 5 44.9 449 14 3.0 -0.36

The samples of the food types used in the food composition table were collected from meals
prepared at households (EHNRI, 1998). Thus, the difference in the moisture content between
meals served in school kitchens and that of in the food composition would show the school meals

condition with reference to meals prepared at household level.

Accordingly, the moisture content of bread and rice served in schools were significantly lower than
the corresponding (reference) bread and rice prepared at household level (bread, p<0.01; rice,
p<0.05). However, the moisture content of sauces, such as lentil, potato and shirs, prepared at

school kitchens were significantly higher than that prepared at homes. This would imply that the
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energy and nutrient content of meals served at schools would be lower than meals served at homes.

No significant difference was observed between moisture of injera served at schools and at homes.

Food energy gained from each food items served in schools

The energy content/calories of each of the sample meals collected from schools were presented
and the variations in calories were compared among the school kitchens (Table 31). The coefficient
of variation (CV) showed that minor disparities in calories were observed for the majority of the
meal types among the schools, except in tea, and potato. These energy differences were linked to
the weight and moisture content of the meals served as clearly indicated in Table 29 and Table 30.

Table 31: Calories of sampled school meals: Average, SD, coefficient of variations among schools serving the meals
and differences from the reference food composition tables equivalents

Food items N Mean Mean calories v Difference from
with range (g) reference value

Bread 5 180.2 176.1 £13.5 7.5 -42.3%H%
Egg 5 95.4 95.4 £ 6.4 0.7 NA
Firfir 5 173.4 173.4 £19.9 11.5 NA
Injera 5 443.6 443.6 £ 88.5 19.9 -7.08
Lentil 5 136.3 136.3 £ 18.8 13.8 773
Marmalade 5 28.4 284 %18 0.3 NA
Potato 5 134.4 1344 £329 245 73.6%F*
Rice 5 364.9 3649 £19.4 5.3 -33.97**
Shiro 5 97.8 97.8 £5.9 0.0 124.270%
Tea 5 199.4 1994+ 429 216 NA
White bread (Diffo) 5 280.5 280.5 £ 14.6 5.2 1.9

The caloties of the sampled meals were compared with that of the corresponding reference meals
prepared at households obtained from the national food composition table (Table 31). Thus, the
difference from the reference food energy and nutrients indicates only that whether the nutritional

value of school meals was higher or lower than that prepared at homes.

If the sampled meal weight was not adjusted for its moisture content, its calories would be similar
to the calories estimated in the national food composition table. However, adjusting the sampled
meal weight for its moisture helped to control for reporting inflated caloties and nutrient contents.
Table 31, thus, compares if the moisture adjusted calorie difference existed between sampled

school meals and that of the reference food type of the same weight as the sample.

Accordingly, the calories of major sauces such as lentil, potato and Shiro served at school kitchens

were significantly lower than the energy content of the same portion size of meals served at
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households (p<0.01), while bread and rice served at schools had higher calories (bread, p<0.01;
rice, p<0.05). In another study elsewhere, which compared calories differences between foods
brought from home and those served at school meal programs showed mixed findings where home

brought lunches had significantly more calories while school meals had much higher diet quality

(Everitt et al., 2020).

Total calories gained from school meals

Table 32 shows the mean energy obtained from breakfast, lunch and a full day weighted average
from meals served during Monday through Thursday. On Friday, children were served any one of

the menus served in the previous days of the week.

Recommended Nutrients Intakes (RNI) of the nutrients and calories were derived from World
Food Program (WFP, 2017), the joint FAO/WHO Recommended Nutrient Intakes (RNIs) (WHO
and FAO, 1996), FAO, WHO and UNU (FAO/WHO/UNU, 1985) and Recommended Dietary
Allowances by National Research Council (US) Subcommittee (Council, 1989).The daily
Recommended Nutrients Intake (RNI) by WEP is 1850 calories and 2600 calories for younger
children (7-12 years old) and adolescent (13—17 years old) (WFP, 2017). According to FAO/WHO
joint recommendation (FAO/WHO/UNU, 1985), the daily energy requitement ranges from 1850—
2850cal for boys and 1750—2150cal for girls.

According to FAO and WHO (FAO, 2019a; WHO, 2006b), school meals are required to
contribute, at least, a third or 30% of daily requirements while WEFP ( 2017) suggests that a full
day school meal program shall provide 60—75% of children’s energy and nutrients requirements.
As the schools provide two meals per day, two—third of the daily energy and nutrients would be
justified. The energy and nutrient contributions of the Addis Ababa SFPs were, thus, evaluated
based on these recommendations. However, since the nutrient content estimation was based on
the Ethiopia National Food Composition Table. Table 32 presents only estimates of nutrient types
available in the Food Composition Table. Consequently, there are other micronutrients which were

not estimated and, thus, not presented in this study.

Opverall, the school meals in the Addis Ababa SFP provide an average of 882.9 Cal, which is about
48% or 34% of RNI of energy to the schoolchildren of age 7-12 years or 13—17 years old,
respectively (Table 32). This is in line with guidelines of many countries school feeding programs

that require provision of, at least, a third of daily requirements (FAO, 2019a).
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Table 32: Mean calorie, macronutrient, mineral, vitamin content of daily meals served in the Addis Ababa SFP

Energy/ Breakfast Lunch Daily RNI
Pljf;:ffé . Mean+SD  Mean £SD  Mean = SD 7;1;? T
Energy (Cal/day) 363+ 10.9 5199 +16.8 8829 £ 17 Both sexes
Percent (%) of daily requirement 1850/26002
(7-12/ 13-17Yr.) Adolescent gitls
Both sexes 19.6/140  28.1/20.0 47.7/34.0 1750/2150°
Gitls 207/169  29.7/242  50.5/41.1 Adolescent boys
1850/28500
Boys 19.6/12.7 28.1/18.2 47.7/31.0
Macronutrients
Protein (g) 149 £ 0.6 15.6 £ 0.4 30.5£0.6 46-69/65-982
Percent (%) of daily minimum RNI — 32.4/22.9 33.9/24 66.3/46.9
Fat (g) 32%0.1 581 0.1 9+02 35-62/44-88
Percent (%o) of daily minimum RNI 9.1/7.2 16.6/13.2 25.7/20.5
CHO (Inc. fiber) (g) 702+ 2 102.7 + 3.7 1729 £ 3.6 254-347/358-488"
Percent (%) of daily minimum RNI — 27.6/19.6 40.4/28.7 68.1/48.3
Fiber (g) 11.7 £ 0.6 4.6£0.2 16.3 £ 0.6 27—40¢
Percent (%) of daily minimum RNT* 119.3 32.8 68.4
Vitamins
B-Carotin Equiv. (RE) (mg) 1.8+ 0.1 0.2 £ 0.01 2+0.1 350-500¢
DPercent (%) of daily minimun RNT* 0.2 0.01 0.2
Thiamine (mg) 0.2 £0.01 0.5 % 0.02 0.7 £0.02 0.5-0.8¢
Percent (%) of daily minimmum RINI* 17.4 43.5 60.9
Riboflavin (mg) 0.2 £ 0.01 0.4 £0.02 0.6 £0.02 0.6-0.9¢
Percent (%) of daily minimmum RINI* 14.5 29 43.5
Niacin (mg) 1.1 £ 0.04 1.8+ 0.1 3+0.1 6-10¢
Percent (%) of daily minimmum RINI* 8 13 21.7
Minerals
Calcium (mg) 2964+ 146 178177 47451154 250—400¢
Percent (%) of daily minimum RINI* 51.5 31 82.5
Phosphorous (mg) 235+ 6.3 3734+ 12 608.5 + 11.1 800-12004
Percent (%) of daily minimmum RINI* 19.6 31.2 50.7
Iron (mg) 32+14 374+ 1.6 694+£19 20¢
Percent (%) of daily minimmnm RINI* 69.6 81.3 150.9
Average portion size (g/day) 275.6 £ 9.4 4444+ 111 7199 £ 114 -

* WEP school meals standards (WEP, 2017)

> FAO/WHO/UNU joint consultation FAO/WHO/UNU, 1985

¢ Nuttient density per 1000 kcal (Repott of a joint FAO/WHO consultation) (WHO and FAO, 1996).
4The RDA for phosphotus is 800mg for children 1-10 yeats, 1200mg for ages 11-24 years (Council, 1989)
NB: 6 ug 3-Carotene being nutritionally equivalent to 1 pg retinol

“Percentage calculated for 1000 kcal.
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However, the energy obtained from the full day school meals did not comply with the WEFP
recommendation. As a result, since most students come from very destitute families, it is unlikely
that they may get the balance from home. Thus, the schoolchildren may remain energy deficient

because most may not satisty the daily energy requirement.

School breakfasts provided about 20% and lunches about 28% of the average daily energy
requirements (Table 32). These contributions did not meet a third of the RNI each. Similar studies
showed that school meals contributed only 16.4-25.5% of the daily required calories in Nigeria
(Ayogu et al., 2018), 20.4% in Ghana (Agbozo et al., 2018), 22.4% in Slovenian (Gregoric¢ et al.,
2015), and about 26% in Canada (Tugault-Lafleur and Black, 2020).

Girls’ daily calorie requirement is relatively lower than boys (FAO/WHO/UNU, 1985), the
proportion of calories they get from similar amount of school meals was higher. (Table 32).
However, boys, based on their relatively higher calorie requirement, get less than a third of their
daily recommended dietary energy from two meals served in schools per day. Moreover, the average
daily energies provided to both sexes and age groups were nearly equivalent and above the FAO’s
recommendation that school meals shall provide at least a third of daily requirements (FAO,
2019a). However, available energy in school meals, by far, much lower when compared to the WEFP

recommendation of 60—-75% of energy and nutrients requirements (WEP, 2017).

Macronutrients gained from school meals

School-age children and adolescents receive daily RNI of 46—-66.3% of protein, 20.5-25.7% of fats,
48.3—68.1% of carbohydrate (including fiber), and 68.4% fiber (Table 32). These findings showed
that macronutrient such as proteins and carbohydrates, but fats intake from school meals was as
per the one-third Recommended Nutrients Intake (RNI) by FAO (FAO, 2019a) for school-age
children. However, it was below the RNIs recommended by WFP (WEP, 2017) for adolescents
(60-75%) (Table 32).

The Addis Ababa school lunch, on the other hand, contributes, at least, about 34% RNI of protein,
17% RNI of fat and 40% RNI of carbohydrates (Table 32). These findings showed that meals
contributed above a third of daily recommended protein and carbohydrate, but no fats. Similar
observations were made in school meals from Nigeria (Ayogu et al., 2018), Ghana (Agbozo et al.,
2018), and Spain (Lavall et al., 2020). However, unlike the findings in these countries, fat content

of meals in our study was below one—third of the daily requiremennts. School meals in the above
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mentioned studies contained fat sources such as groundnuts, yoghurt, cow milk and other fat
sources rich in oleic, linoleic, and palmitic acids (Lavall et al., 2020; MCKINLEY, 2005; Tan et al.,
2014). In contrast, in Slovenian primary schools, meals did not meet minimum RNIs in

carbohydrates intake (Gregori¢ et al., 2015).

School meals provide 68.4% of the daily required dietary fiber. This might be due to the fact that
the school meals were mainly composed of whole grain and cereals which are rich in fiber. Low
fiber intake might hamper smoother removal of undigested wastes from the body of schoolchildren
and prevent other physiological problems (Weininger et al., 2020). Lower fiber level was also noted

in school meals in Slovenia (Gregoric et al., 2015).

Micronutrients gained from the school meals

Nutrient densities of minerals and vitamins required per 1000 calories are presented in
Supplementary Table 38, based on the report of a joint FAO/WHO consultation (WHO and
FAO, 1996). The adequacies of such nutrients were evaluated using the energy/calorie

requirements recommended for school-age children and adolescents (Table 32).

Daily B-Carotene provided by school meals was extremely below the required level (0.2%). Fruits
and vegetables, such as papaya, carrots, and dark-green leafy vegetables, etc. are recommended rich
sources of B-Carotin (WHO and FAO, 1996). However, as observed in the food menu in Table
28, none of these foods are served to students. 3-Carotene is the most important provitamin
(source of vitamin A) and its scarcity would result in blindness, poor growth, dryness and

keratinization of epithelial tissues (Weininger, 2020).

Overall, the school meals provided low B vitamins such as Thiamine, Riboflavin, Niacin. They
provided on average 60.9%, 43.5%, and 21.7% of the minimum daily recommended Thiamine,
Riboflavin, Niacin for school-age children and adolescents, respectively. Although the meals
satisfied nearly two-third of the daily required thiamine for younger schoolchildren, it was below
two-third of the daily requirement for adolescents (Table 32). According to (WHO and FAO,
1996), if intake energy for adolescents is below 2000cal per day, meeting their vitamin and mineral

requirements would be difficult.

Riboflavin contribution of school meals is below two-third of the daily requirements. Important
foods rich in Riboflavin such as soybeans, nuts, milk, cheese, yoghurt, eggs, green leafy vegetables,

and organ meats, but whole grain cereals, are mainly missing in the Addis Ababa school meals
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(Table 29). School lunches in Canada also reported shortfall of Riboflavin and the school menus
lacked dark green and orange vegetables, whole fruit, fruit juice, whole grains, milk and alternatives,
fluid milk which made school meals poor providers of important micronutrients (Tugault-Lafleur

and Black, 2020).

Niacin contribution of school meals was extremely low. Niacin rich foods such as lean meats,
poultry, fish, peanuts, and enriched breads, but cereals, are apparently missing as can be seen in the
school menu (Table 29). Moreover, most of the school meals are cooked at higher temperature that

destroys the majority of the water-soluble vitamins available in the raw foods.

The overall lower school-based daily intake of vitamins such as Beta-Carotene, Thiamine,
Riboflavin, and Niacin might be associated with the fact that school meals do not provide vitamin

rich foods such as fruits and vegetables.

Iron availability in the school meals was above the recommended level. This observation is similar
to that of (Agbozo et al., 2018) from Ghana but different from that of (Ayogu et al., 2018) from
Nigeria. Studies showed that iron is the most critical micronutrient that is deficient worldwide
among adolescents, and females lack adequate iron supply (Biesalski Hans and Jana, 2018). The
reason for better iron availability in the school meals could be associated with the fact that Injera
made of Teffis rich in iron as it is more frequently served in the school meals. However, this result
should not mean adequate iron intake or iron bioavailability as there are several factors that hinder
iron bioavailability in a body, such as phytate, polyphenols, calcium, ascorbic acid, and muscle tissue

that influence iron absorption (Hurrell and Egli, 2010).

Calcium and phosphorous were lower than the recommended levels, especially for adolescents
(Table 32), similar to the low availability within school lunches in Canada (Tugault-Lafleur and
Black, 2020), in Nigeria (Ayogu et al., 2018), and in Slovenia (Gregori¢ et al., 2015). Although
calcium could be obtained from legumes and pulses served in the school meals, other potential
sources of calcium such as milk, cheeses, and green leaves (Gregoric et al.,, 2015; MCKINLEY,
2005; Tan et al., 2014) are missing in the school meals which might have compromised the daily
required level of calcium intake. Similarly, except cereals, other sources of phosphorus such as milk,
cheeses, and meat (MCKINLEY, 2005) are not included in the school meals served each day, thus,
leading to lower intake of phosphorus. Access to adequate amount of minerals such as calcium and

iron helps bones to be stronger and to prevent anemia, respectively (Weininger et al., 2020).
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Considering the average portion size of meals served per day, the total weight of all of the nutrients
constitutes only about 33% of the total food served for children per day from two meals, from
which carbohydrate, protein, and fats constitute the higher proportions of energy, 24, 4.2, and
1.3%, respectively. In contrast fiber and micronutrients, vitamins and minerals (Beta-Carotene,
thiamine, Riboflavin, Niacin, Calcium, Phosphorous, Iron and Ash), constituted of only 3.7% of

the daily average portion size of the meals served (Table 32).

We noticed that school-age children and adolescents did not get adequate micronutrients from
school meals to satisfy their daily requirements. However, there are opportunities and suitable
environments in schools to alleviate the micronutrient deficiencies through school. For instance,
studies showed that school-based micronutrient supplementation and deworming had positive
effects on micronutrient status (WHO, 2020). School-based food supplementation or fortification
reduced micronutrient deficiencies effectively and improved nutrition status in Sub-Saharan

African countries (Kyere et al., 2020) .

In sum, macronutrients such as proteins, carbohydrates and fats are useful to build body, facilitate
metabolism and supply energy. Dietary fiber is useful to reduce constipation as it absorbs water
from and solidifies wastes out of a body. It is associated with lower risk for developing coronary
heart diseases, diabetes, obesity and certain gastrointestinal disorders (Nirmala Prasadi and Joye,
2020). Micronutrients are important to prevent diseases and for proper functioning of the body so
that proper body growth and cognitive development are maintained (Kyere et al., 2020; WHO,
20006b). Suboptimal dietary intakes leads to micronutrients deficiencies which are responsible for
impaired development and mortality (Christian and Smith, 2018). Adequate daily intake of the

nutrients is vital for the proper and healthy growth of school-children and adolescents.
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Conclusion

Despite valuable energy and nutrients supply, the Addis Ababa SFP served school meals that
contributed suboptimal daily required energy and nutrients, particularly proteins, carbohydrates,
fats, minerals and vitamins. Adolescents of both sexes were more disadvantaged. Improving the
nutritional quality and dietary adequacy of the school meals would boost the positive nutritional
outcome of the program. Inclusion of fruits and green leafy vegetables could supplement the meals
with vitamins and minerals. This may be achieved by improving diversity of diets supplied by SFP.
Inclusion of animal products in school meals can improve the macronutrient and energy intakes to

satisty daily requirements.

The Addis Ababa SFP would be improved with a help of school-based dietary guidelines that
describe and recommend requirements of nutrient intakes, preparation ways, safety measures,

dietary values and nutritional composition.
Recommendations
Opverall, the current quality and adequacy of school meals call for due consideration that:

1. revision of school menus would enhance the dietary energy and nutrient content of
the school meals through including animal products such as meat, milk and addition
of eggs, other protein rich food items such as tasty soya, fortification of cereals and
supplementation with micronutrient powders that improve the nutrient requirement;
vegetables that are rich in vitamin A; calcium-rich vegetables like moringa; while the
improvement of moisture content of the meals served is equally important,

ii.  the Addis Ababa SFP should have school-based dietary guidelines of requirements of
nutrient intakes, that describe and recommend preparation ways, safety measures,
dietary values and nutritional composition,

ii.  initiating other school activities, such as preparing plots and planting vegetables on

them in school compounds may contribute to better diet diversity of school meals.

89



Dissertation

Zelalem Destaw

September, 2021

Annex

A. Daily average energy requirement and safe level of protein intake for children and
adolescents aged 5-18 years (FAO/WHO/UNU, 1985)

Supplementary Table 33: Daily average energy requirement and safe level of protein intake for children and
adolescents aged 5—18 years

Boys Girls
Age (years) Daily CACIEY | Protein (g/day) |Daily energy requirement [Protein (g/day)
requirement
5-7 1850 21 1750 21
7-10 2100 27 1800 27
10-12 2200 34 1950 36
12-14 2400 43 2100 44
14-16 2650 52 2150 46
16-18 2850 56 2150 42
B. Reference data from food composition table (used for conversion)
i Food Energy and Moisture
Supplementary Table 34: Food Energy and Moisture
Food items served Related food item in food Food Energy | Moisture
in a week composition table (Calories) (%)
Bread 105: Wheat, bread, black 205.3 47.5
White bread (Difo) | 115: Wheat, bread, white 222 44.5
Egg 659: Egg, whole, boiled 152.9 74.4
Firfir 708: Chill, spiced, fried with fat 474.2 1
Injera 100: Teff dibiliq injera 150.2 62.2
Lentile 208: Lentile (split), chill, shallot, oil, 101.4 734
salt: sauce
Marmalade - - -
Potato 168: Potato, shallot, chill, oil, garlic, 30 738
salt: sauce
Rice 09: Rice, whole grain, boiled 110.9 71.5
Shiro 194: Grass pea flour (roasted), chill, 9 753
sunflower extract, salt: sauce
Tea 731: Tea leaves 119.7 70.6
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il. Macronutrients
Supplementary Table 35: Macronutrients
Related food item in food composition table Protein (g) | Fat (g) CHO (Inc.

fiber) (2)

115: Wheat, bread, white 6.8 0.8 46.9
659: Egg, whole, boiled 11.6 10.9 2.1
708: Chill, spiced, fried with fat 7.1 26.2 51.6
100: Teff dibiliq injera 3.8 0.6 32.4
208: Lentile (split), chill, shallot, oil, salt: sauce 5.6 2.6 14.9
168: Potato, shallot, chill, oil, garlic, salt: sauce 1.6 3.9 12.1
09: Rice, whole grain, boiled 2.1 0.1 25.4
izi eGrass pea flour (roasted), chill, sunflower extract, salt: 6.6 59 11.8
731: Tea leaves 6.6 1.7 20.5

1. Micronutrients
Supplementary Table 36: Micronutrients
Rclated. .food item in food | Calcium | Phosphorous | Iron BeFa—(}arotin Thiamine () Riboflavin | Niacin
composition table (2 (2) (2 Equiv. (g) (2 ()
115: Wheat, bread, white 27 213 2.7 0.08 0.21 0.15 1.9
659: Egg, whole, boiled 51 210 4.3 0.57 0.13 0.11 0.4
708: Chill, spiced, fried | 5 273 3.4 131 0.23 044 | 34
with fat
100: Teff dibiliq injera 68 105 13.8 0.04 0.21 0.17 0.5
208: Lentile (split), chill, |, - 76.6 8.8 0.01 0.02
shallot, oil, salt: sauce
168: Porato, shallot, chill, | - o 422 6.3 0.02 0.04
oil, garlic, salt: sauce
69: Rice, whole grain, | 47 0.5 0 0.03 0.01 | 0.6
boiled
194: Grass pea flour
(roasted), chill, sunflower | 43.6 115.7 16.8 0.03 0.04
extract, salt: sauce
731: Tea leaves 168 56 16 1.19 0.02 0.01
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iv. Other nuttients
Supplementary Table 37: Other nutrients
Related food item in food composition table Nitrogen (g) | Fiber (g) | Ash (g)
115: Wheat, bread, white 1.22 1.2 1
659: Egg, whole, boiled 1.86 0.1 1
708: Chill, spiced, fried with fat 1.13 14 13.7
100: Teff dibiliq injera 0.64 1.4 1
208: Lentile (split), chill, shallot, oil, salt: sauce 0.89 1 3.5
168: Potato, shallot, chill, oil, garlic, salt: sauce 0.25 2.5 3.6
069: Rice, whole grain, boiled 0.33 0.2 0.9
ing:eGrass pea flour (roasted), chill, sunflower extract, salt: 1.06 1 34
731: Tea leaves 0.9 7 1.6

C. Recommended Nutrient Intakes

WFP_2017_Smart_School_Meals_with_Annex- use to triangulate with other SFP

Supplementary Table 38: Recommended Nutrient Intakes

oy | Tpeof | By | SR @] PO E TEROT T on | Viamin
8C8OUP | chool (Keal) | 7> percentof | (10-15 perce peree (mg) (A RE)
energy) of energy) of energy)
Daily RNI | 1850 254347 4669 3562 1780 | 500
Primary 60-75% / 60-75% )
7-12years | Fullday | 1110-1390 of RNI }6&715 /f"f&
Kcal of MNs © s
Daily RNI_ | 2600 358-488 44-88 29 600
60-75% / 60-75% ,
B-A7years | pitday | 1560-1950 of RNIT }6&715/;&&
Kcal of MNs © s
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Preparation and use of food-based dietary guidelines

(FAO/WHO 1996). Report of a joint FAO/WHO consultation Nicosia, Cyprus. WHO. Geneva.
www.fao.otg/3/x0243¢/x0243¢00.htm.
Supplementary Table 39: Preparation and use of food-based dietary gnidelines

Ttems Nutrient density per 1000 kcal
Energy see age, sex and activity specific recommendation
Protein 20-25¢

25-30¢

Fats 16 -39 g (max)
Saturated <11 ¢ (see text)
Carbohydrates 140 -190 ¢
Fibre 8-20¢
Vitamin A (retinal) 350-500 ug RE
Vitamin D 2.5-5.0 ug
Vitamin E 3.5-5.0 mg a-TE
Vitamin K 20-40 po
Vitamin C (ascorbic acid) 2530 mg
Thiamine 0.5-0.8 mg
Riboflavin 0.6-0.9 mg
Niacin (or equivalent) 6-10 mg
Vitamin By 0.6-1.0 mg
Vitamin By 0.5-1.0 pe
Folate 150-200 pg
Iron 3.5,5.5, 11 or 20 mg
Zinc 6 or 10 mg
Calcium 250-400 mg
Todine 75 ug
Fluoride 0.5-1.0 mg (max)
Sodium as NaCl <25¢g
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Chapter IV: Effect of School Feeding on Educational Outcomes of
schoolchildren in Addis Ababa, Ethiopia

Abstract

Objective: This study investigated the nutritional quality and adequacy of the school meals served

to school-age children and adolescents.

Methods: A total of 55 food samples were collected from 11 food types served for breakfast and
lunch from 15 selected school kitchens. Each meal was weighed using a digital scale. The initial
sample weights were recorded and dried in an oven at a temperature of 60°C to constant weight.
Nutrient content and dietary energy of the meals were calculated using a conversion factor with

reference to the national food composition table.

Results: On average, school meals supply 883 calories of energy per day, representing 48% or 34%
of daily Recommended Nutrient Intake (RNI) for early adolescent schoolchildren of age 7—12 years
or late adolescents of age 13—17 years, respectively. Late adolescent boys acquire the least (31%).
Macronutrients such as protein (46—66.3%), carbohydrate (48.3—68.1%), fats (20.5-25.7%), and
fiber (68.4%) were provided, which is below the daily minimum RNI expected from school meals.
Micronutrients such as Thiamine (60.9%), Riboflavin (43.5%), Niacin (21.7%), and Phosphorous
(50.7%) were served below daily minimum RNI out of school meals, while, Calcium (82.5%) and

Iron (151%) were served.

Conclusion: Despite valuable energy and nutrients supply, the school meals contributed
suboptimal RNIs to deprived school-ages and adolescents. Adolescents of both sexes were more
disadvantaged. Inclusion of animal products and fruits and vegetables could improve the dietary

energy and nutritional value.

Keywords: dietary energy, school meals, micronutrients, nutrition
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Introduction

School Feeding Program (SFP) has become a globally recognized, institutionally rooted social
protection commitment aimed at avoiding hunger in schools and pledge food security, while

inducing better educational outcomes (Drake et al., 2017).

Another growing hypothesis that received attention among researchers and relevant institutions is
that it is important to invest on the next 7000 days (about 19 years) of children and adolescents
after the already established global intervention of 1000+ days from conception (two years after
birth) (Drake et al., 2020). This paradigm shift is believed to help healthy transition of human
developmental phases such as physical growth and cognitive development across the ages of
preschool (two—five years), middle childhood (five—nine years), early adolescence period (10-14
years), late adolescent times (1519 years), and young adult times until the age of 21 years. In this
regard, schools are the most convenient cost-effective environments to intervene. School feeding
has been recognized to be a robust intervention platform for nutritional, health, and educational
intervention programs such as deworming, micronutrients fortification and supplementation, and

curricular programs (Drake et al., 2020).

Actions and policy frameworks are coming towards institutionalizing these interventions. For
instance, WEFP (WFP, 2020b) has set its School Feeding Strategy to act in 2020-2030 based on the
existing Theory of Change. The strategy aimed at “all vulnerable children have access to school
feeding (...) contributing to increasing human capital and economic growth, education and

learning, food systems and healthy diets”.

Literatures from different country-based studies, case studies, and systematic reviews of either or
both experimental and nonexperimental published articles in different times showed that SFP is
effective in fulfilling many socioeconomic and educational outcomes. A systematic review of
comparative studies showed the positive outcomes of energy intake, micronutrient status,
enrollment, and attendance, but academic achievement among children received SFP (Jomaa et al.,

2011).

School feeding in India showed that hunger has been reduced among schoolchildren, enrollment
and educational outcomes have increased, and socioeconomic benefits added (Babu et al., 2017).

In South Africa, SFP has significantly contributed to school attendance and academic achievement
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(Mostert, 2021). Similarly, addition of a second meal enhanced educational outcomes (Devereux

etal., 2018).

A retrospective cross-sectional study in 32 African countries showed that Food for Education
(FFE) increased enrollment in both sexes, and, a combination of Take-Home Rations (THR) with
on-site feeding showed absolute enrollment of girls sustained at 30% after the first year (Gelli et
al., 2007). In countries with fast growing economy, SFPs could make marginal improvement in
educational outcomes as their economic growth would have impacted education outcomes

(McEwan, 2013).

SFP has been vigorously contributing to educational outcomes of schoolchildren (Drake et al.,
2015). Thus, it improves education, nutrition and health, which ultimately contributes to human
capital development. In connection, SFPs have also received due importance to pave the way to
achieve SDGs (Morgan and Sonnino, 2013), and specifically, reduce inequalities in education

(Mundy and Proulx, 2019).

The effect of school feeding program on learning outcomes has been recorded in Sub—Saharan
African countries (0.13 Standard Deviations (SD)) and an average small effect in all low- and
middle-income countries (0.1 SD), while closely small average effect on attendance (0.09 SD)
(Bashir et al., 2018). It is also noted that as a result of eliminating hunger and raising cognition, SFP

retains schoolchildren, enhances enrollment and reduces absenteeism (Bundy et al., 2009).

Some studies indicated that SFP should aim to impact educational outcomes in addition to its
nutritional role (Adelman et al., 2007). In India, the cost of school meals is higher than educational
inputs in a school — thus, critics from cost-benefit point of view say the mid-day meals are
underperformed compared against teaching-learning costs (Chakraborty and Jayaraman, 2019).
Costs of school feeding programs in Low- and Middle-Income countries (LMICs) is summarized
in (Kristjansson et al., 2016) that high cost is invested for each unit of weight and/or height gain

per a child.

However, the literature base in Ethiopia is thin. An earlier study in Sidama Zone, Southern Ethiopia,
showed SFP had insignificant impact on school enrollment, attendance, and dropout (Dheressa,
2011); however, later on, in the same Zone, SFP encouraged better attendance, academic
performance and less dropout (Desalegn et al., 2021). This may be associated with the

improvement of the SFP through time. Comparative studies showed that SFP resulted in decreased
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average number of absenteeism in Boricha district, Southern Ethiopia (Zenebe et al., 2018) and in

Addis Ababa (Ayehu and Sahile, 2021).
Objectives

Main objective

The main objective of this chapter is to evaluate the impact of the Addis Ababa School feeding

program on educational outcomes of schoolchildren.

Specific objectives
A) Examine enrollment rates of primary schools before and after SFP has been started
B) Examine attendance rates of primary schools before and after SFP has been started

C) Examine impact of SFP on academic performance of beneficiary children
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Methods

The sample size for the quantitative data was determined based on a repeated measures study
design discussed in Chapter One. A random sample of five schools in each sub-cities of Addis
Ababa were selected that made up a total of 50 schools under consideration for the overall study.
Sampling frame, complete list of schoolchildren, who were involved in the school feeding program
at the beginning of this study, were first collected from all the 50 schools and digitized. Then, using
the sampling frame, in each selected school, 15 schoolchildren (both sexes) were randomly selected
from a population of each of first—sixth graders to maintain age and sex proportions. Thus, a
subtotal of 90 schoolchildren per school and a grand sum of 4500 children involved in the Addis

Ababa SFP were selected to follow up their academic outcomes.

A separate data collection tool for academic records was prepared which consisted of list of the
names of study subjects along with their sex, grade and sections so that follow up and search for
academic records would be simple in order to minimize errors and missing values. Using this tool,
data on average semester scores and number of days a schoolchild was absent within a semester
were collected at the end of three consecutive semesters or terms, namely: Tern /) Semester I -
2011EC (January 2019); Term i) Semester 11— 2011 EC (June 2019); and Terw ziz) Semester I — 2012
EC (January 2020).

Since the Addis Ababa SFP was implemented as of February 2019, the data taken from the first
semestet/ term recordings were considered to define baseline status of educational outcomes. Thus,
the second and the third terms represented mid-term and end-line outcomes, respectively, during

which schoolchildren had been served school meals while attending school.

In addition, enrollment statistics of boys and gitls registered at the beginning of three consecutive
academic years (2011 EC, 2012 EC, and 2013 EC) in each school were collected in a different

questionnaire. Quantitative and qualitative data were, thus, collected and analyzed.

Summary of descriptive statistics, Chi-square, t-tests, repeated measure ANOVA, random-effects
GLS regression, and mixed effects negative binomial regression models were used to analyze the

data, wherever appropriate in the subtopics presented in the results section.

The qualitative data on education were collected through Key Informant Interviews (KlIs) held
among school teachers and school directors. Interviews and discussions were held until a state of

data saturation was reached, i.e., until information obtained from the KlIs and FGDS sufficient
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to replicate the study (O’Reilly and Parker, 2013), was reached from a total of 15 randomly selected
schools from among the 50 target schools selected for this study. In addition, KIIs were undertaken
with the school feeding coordinator based at the Addis Ababa Education Bureau and an expert
from the recently established School Feeding Agency of Addis Ababa. Information was obtained
from a total of 16 KlIs.

The KlIIs were communicated in Ambharic, using semi-structured introductory issues about the
educational benefits of the Addis Ababa school feeding program. These included, benefit of the

school feeding program (SFP) to the schoolchildren and challenges and opportunities.

The KlIs were performed with school directors and teachers, who were members of school feeding
program in each school, and a coordinator at the AAEB, and an expert form school feeding agency.
Each key informant was interviewed separately for about 20—30 minutes. The researcher began
with an introductory interview and probes with follow up questions that extracted more
information on the issues raised or any other new ideas that might be raised by the interviewees.

KIIs were also recorded along with notes taken.

KII recordings and notes were transcribed in English. The ideas were organized into themes and
synthesized. Longer statements that gave emphasis to the issues raised under the themes were

quoted, and lessons or conclusions derived out from it were highlighted.
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Results and discussion

Effect of the school feeding program on educational outcomes

Academic performance

Data about semester-based average scores of a total of 3924 schoolchildren (45.7% gitls) were
collected from 46 schools randomly selected from all sub-cities of Addis Ababa. Average semester
scores of boys and girls have increased during each semester between January 2019 and January
2020. ANOVA showed that the mean scores of girls were significantly higher than that of boys at
all age groups and during each of the three semesters of the Ethiopian academic years between

2011 and 2012 (Table 40).

A repeated measures Analysis of Variances (ANOVA) was done for the overall study period to
model the average scores. The Breusch-Pagan/Cook-Weisberg test for the model confirmed
homoscedasticity (y? = 0.21, p = 0.644). Variance of Inflation of each of the covariates used in the
model were 1.01-1.91 entailing covariates were moderately correlated and the model fitted the data

well.

Table 40: Mean scores and standard deviations of schoolchildren by age and sex groups

Age Girls Boys ANOVAa
Semester  category
(vears) n Mean  SD n Mean  SD Sex Age
5-9 689 726 132 798 71.5 133
Jan-19 10-14 1051 723 125 1277  68.6 124 45, 5% 8. 7Kk
15-19 55 734 138 54 67.5 141  (p<0.0001) (p = 0.0002)
Total 1795 725 128 2129 69.7 128
5-9 687 731 128 798 71.6 132
Jun19 10-14 1053 729 125 1277  69.1 122 45, 5%k 3.5%%
15-19 55 744 154 54 67.8 148 (p<0.0001) (p=0.03)
Total 1795  73.0 1277 2129 700 127
5-9 621 749 124 718 73.5 125
10-14 1106 745 126 1344 70.6 128 52.4xx* 4.5%%
Jan-20

15-19 68 771 149 67 69.0 142 (p<0.0001)  (p=0.011)
Total 1795 747 126 2129 715 128

*ANOVA test for sex and age differences (p - values) by semester
*Hx p<0.01, ** p<0.05, * p<0.1

Significant differences in the average scores of the schoolchildren over time was observed (F ¢, 784)
= 108.9, p<0.0001) indicating an increasing trend or improvement in the academic performance

of schoolchildren over time. The estimated average effect size (n?) was 0.03 (boys = 0.023, gitls =

100



Dissertation Zelalem Destaw September, 2021

0.04), indicating that the school feeding program had above a minimum but nearly a medium effect
on the average academic performance of the schoolchildren. An effect size, partial Eta-Squared

(772), of 0.01, 0.006, or 0.14 are considered to be small, medium or large effect, respectively(Cohen,

1988; Maher et al., 2013).

Effect size was minimum for boys of age 1014 years old (n* = 0.02) and maximum for girls of
age 15-19 years old (n? = 0.05) (Supplementary Table 46). Thus, the Addis Ababa SFP showed
positive effect on academic performances of 10-14 boys, but the effect was more noticeable for

girls of 15-19 age group.

A thorough discussion about empirical benchmarks for interpreting effect sizes of educational
performances is documented in (Hill et al., 2008). Similar effect sizes, measured in terms of Cohen’s
f, in academic performance of school feeding programs were reported in Kenya (¢ = 0.26) and
Senegal (¢ = 0.14) from studies on test scores (Bashir et al., 2018). An effect size (Cohen’s f) of

0.1, 0.25 or 0.4 were considered to be small, medium or large effect, respectively (Cohen, 1988).

Random-effects GLS regression model was fitted controlling for covariates such as sex, age, and
modified Index of Anthropometric Failure (mCIAF). Lagrange multiplier test for random effects
showed that variations in the average scores over time were significant (y2 = 1774.2, p < 0.0001),
thus educational performance as measured by the semester average scores of schoolchildren was

confirmed across the three consecutive semestets.

Thus, the regression results also showed that the average scores of the girls were consistently
significantly higher than those of boys (p = 0.01). Moreover, it was observed that schoolchildren
prevalent to thinness (p = 0.063) or thinness and underweight (» = 0.051) ever had significantly

lower average scores.

Jan-19 2Jun-19 &Jan-20
56.0 56.4

55.7

O OO

Proportion of
sfudents, (%)

20.0

Below 50 Between 50 and 74 Above 75
Average semester scores

Figure 10: Proportion of schoolchildren by average scores during from Jan 2019 to Jan 2020
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Among the 3924 schoolchildren followed for their average scores, the proportion of schoolchildren
who scored below 50 average points decreased by half during Jan 2019 and Jan 2020, while that of

those who scored 75 and above increased by about 8% (3.1 percentage points) (Figure 10).

The results here are comparable to the existing literature about the effect of school meals on
academic performance. For instance, better status in height-for-age were linked to academic
performance among schoolchildren in Goba town, South East Ethiopia (Haile et al., 2016). In
another study in Ethiopia, a significant but small 2.4 percentage points increase in academic
performance was observed in SFP beneficiaries (Desalegn et al., 2021). In Northwest Ethiopia, low
educational performance was significantly associated with stunting, underweight and wasting
(Asmare et al., 2018). Conversely, weekend feeding programs improved academic performance in

the United States (Fiese et al., 2020; Kurtz et al., 2020).

Unlike the finding in this study, the impact study, by McEwan, 2013, on Chile's SFP had not shown
increased scores of national mathematics and language tests. This was linked to that highest
baseline enrollment in the education outcomes of Chile, and McEwan (2013) assumed the larger
context of Chilean development justifies the fact that Chile's SFP had not shown increased

academic scores.

There are studies that link SFP which were established long times ago might have a little or non-
significance effect on educational outcomes in later times, especially, when countries are achieving
progress in development, and/or, when countries have higher enrollment rate regardless of SFP
intervention. A typical showcase is Chile where large-scale SFP has been installed since 1960s

(McEwan, 2013).

Long term access to school meals influences positive learning achievements. The Indian midday
meals is an example that resulted in robust positive effect on learning achievement in India
(Chakraborty and Jayaraman, 2019). According to this Indian experience, schoolchildren who had
midday meals for longer times up to five years had 18% higher reading test scores and 9% higher

math test scores than those who received meals for less than a year.

Most of the reviewed studies did not provide effect size measures, but test for significances in
differences appeared in their results. The conclusions of some of these agree with those found in

this study. To list a few, SFP beneficiary children had better performance on national academic
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assessment tests in Guyana (Ismail et al., 2014), while in Egypt, school meal improved visual

memory, auditory vigilance, afternoon attentiveness and working memory (Metwally et al., 2020).

In contrast, Argentina recorded only partial improvement in school performance due to nutritional
deficit of the meal (Adrogue and Orlicki, 2013). In Ghana, SFP improved academic performance
and health outcomes (Awojobi, 2019) and in the United Kingdom, school meals improved
educational outcomes significantly (Belot and James, 2011). Therefore, consistent with the majority
of these studies, the findings in this study, that academic performance has been at least minimally
boosted, would be attributed to an outstanding contribution of the School Feeding Program of

Addis Ababa.

Enrollment
Data about enrollment was collected from 42 schools. The total number of boys and girls enrolled
cach year, the test for the mean size of classes/grade levels each yeat, the rate of changes from the

base year enrollment (2011EC), and the tests for the mean of rates are presented in Table 41.

Table 41: Enrollment and rates of changes over years by sex

Year (EC) Enrolled Rate of changes
GC i . < :

(2 011> Boys Gitls Both t V;lalzu(e) ® Boys Gitls Both value
(2018) 22,545 26,494 49,039 (<0.001) Baseline ®)
2012 11.6 1.21
(2019) 23,138 26,688 49,826 (<0.001) 2.6 0.7 1.6 0.1)
2013 8.7 44
(2020) 24,309 26,740 51,049 (<0.001) 7.8 0.9 4.1 (<0.001)

The number of girls enrolled was higher than boys, each year, and t-tests confirmed that the average
number of boys and girls enrolled were significantly different for each of the three-years.
Enrollment of boys in 2012 had increased by 2.6% of that in 2011 and 7.8% higher number of
boys were enrolled in 2013.

The t-test for equality of the means of the differences between enrollments in 2012 or 2013 and
that of the base year (2011) showed that significantly higher number of boys had registered each

year than girls. A similar size of enrollment has been achieved in gitls.

Overall, a significant increment of enrollment each year has been noted among boys in the three
years considered this study. This is in agreement with the education statistics for the year
2019/2020 by the MoE—Ethiopia that the Net Intake Rate (NIR) at grade one was higher for males

than females, where the national target of NIR was shown met for males (MoE, 2020). Thus, the
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Addis Ababa SFP that has been going on since February 11, 2019 (Yekarit 2011 EC), ( AAEB,

2008), might have attracted more boys for schooling.

The enrollment trend, in number, by grade level and sex groups over the three academic years
(2011, 2012, 2013 EC) are presented in Figure 11.
B Number of boys B Number of girls
16,000 ~

14,000 4 12,724 12,710
12,242 15002

12,000 1 11029 11,566 11,516 11,572
10,000 A
8,000 A
6,000 A
4,000 -~

2,000 A

2011 | 2012 2013 2011 2012 2013

Grade 1-4 Grade 5-8
Figure 11: Enrollment by sex from 2011 10 2013 EC.

Similar to the results showed in Table 41, the enrollment of all boys and girls in grades one to eight
has shown slight increment, and of these, those in grades five to eight had higher numbers. This
highlights that SFP had encouraged adolescent children to come back to school. KIIs and FGDs
also pointed out that SFP attracted a number of adolescents to school since their parents could

send them to school instead of demanding them to work and assist in supporting the family.

Furthermore, a repeated measures ANOVA showed that the number of gitls enrolled each year
did not change significantly (F,, ¢s4)= 0.27; p = 0.76; effect size, n* = 0.001), whereas statistically
significantly higher number of boys had been enrolled at each of the academic years (F3, ¢54)=
18.2; p < 0.0001; effect size, n* =0.05). This indicates that SFP had nearly medium effect among

boys’ enrollment while its effect for girls” enrollment was nil or very little.

The 7.8% increase in boys’ enrollment is consistent with that in rural Bangladesh where Take Home

Ration (THR) program resulted in an eight percent increase in primary school enrollment

(Alderman et al., 2013).
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In Ghana, a systematic review of 22 peer-reviewed SFP studies consistently reported increased
enrolment (Tette and Enos, 2019). Unlike the finding in this study, SFP particularly raised girls’
enrollment by 3.2 percentage points in Burkina Faso (Nikiema, 2019) which was higher when
compared to that obsetved in this finding (0.9%). In Uganda, it helped gitls to timely begin/enroll
at first day of schooling (Ahmed and Ninno, 2002).

The baseline high enrollment rate of girls and lower rate of enrollment of boys might have
influenced the cumulative significant difference. While the key message here might be that boys
had been deprived of education earlier and might have been forced to dropout or did not enroll at
all due to poverty, child labor, or hunger. Thus, it can be concluded that the recent progressive rise
in the enrollment among boys is associated with the Addis Ababa SFP which avoided the need for
child labor and hunger risks among boys. The Klls employed in this study confirmed that many
schoolchildren used to casually work in the streets or sell small things in local market places to

generate income for themselves and their parents as well.

There is evidence that school absenteeism was linked to child labor on farms and households to
generate income for family food consumption (Walingo, 2012) in Malawi. In Mali, SFP motivated
child labor reduction, increased enrolment by 10 percentage points, and reduced work load and

time spent on work among girls (Aurino et al., 2019).

Thus, it can be concluded that the Addis Ababa SFP contributed to significant but closely medium

enrollment rate among middle- and late adolescent boys.

Attendance
Data about total number of absenteeism per semester by schoolchildren in all grades was obtained
from 17 schools. The maximum number of days of absenteeism was 18 during the first semester,

and 14 and eight during the second and the third semesters, respectively (Table 42).

Continuous full attendance (with no absenteeism) increased from 72.1% (baseline) to 77.9% (2™
assessment) and, finally, to 88.2% (end-line). Majority of schoolchildren were absent from school

for less than five days (Table 42).

For convenient description, the number of absentee days was grouped into “No absenteeism” and

“Any absence”.
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Table 42: Frequency of number of absent days during the three semesters, each.

Semesters/ Jan-2019 Jun-2019 Jan-2020
Absentees N % N % N %
0 1,142 72.1 1,234 77.9 1,397 88.2
1 178 11.24 125 7.89 56 3.54
2 133 8.4 111 7.01 71 4.48
3 58 3.66 46 2.9 39 2.46
4 32 2.02 22 1.39 9 0.57
5 21 1.33 18 1.14 7 0.44
6 9 0.57 6 0.38 3 0.19
7 2 0.13 6 0.38 1 0.06
8 2 0.13 5 0.32 2 0.13
9 1 0.06 4 0.25 - -
10 3 0.19 1 0.06 - -
11 - - 1 0.06 - -
12 - - 3 0.19 - -
13 1 0.06 1 0.06 - -
14 1 0.06 1 0.06 - -
18 1 0.06 - - - -
Total 1584 100 1584 100 1584 100

The overall proportion of absenteeism was tabulated for the three consecutive periods/semesters
of this study (Table 43). The rate of absenteeism declined from 27.9% as of January 2019 to 11.9%
by January 2020 (drop off by 16 percentage points, or 57.4%). Conversely, it implies that the

attendance rate raised by 16 percentage points or 57.4% during the same time of interval.

Table 43:Attendance rates and average absent days per student, over time

Attendance Jan-19 Jun-19 Jan-20 X3
No absenteeism 1142 (72.1) 1234 (77.9) 1396 (88.1) 120 3%k
Any absence 442 (27.9) 350 (22.1) 188 (11.9)
N 1,584 1,584 1,584
Total no. of absent days 1019 901 427
Mean 0.04 0.57 0.27

The differences in absenteeism over the periods was significant (p<<0.0001) indicating that
improvement in class attendance among schoolchildren. Effect sizes for Cramet’s V is 0.2 which

corresponds to moderate effect (Rea and Parker, 2014) in support of the Addis Ababa SFP had

medium effect on attendance.
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The results here mostly vary from findings reported by other studies in Ethiopia and elsewhere. In
Boricha district, Southern Ethiopia, significantly lower average absent days were noted among SFP

beneficiaries than non-beneficiaries (Zenebe et al., 2018).

The rise of attendance rate in this study is at least twice as higher as the rate gained among other
32 African countries, where school meal provision contributed for 28% and 22% rise of girls” and
boys’ school attendances, respectively (Gelli et al., 2007). It is also noted in Burkina Faso that Take-
home rations (THRs) increased average school attendance rate for both boys and girls by 8.4

percentage points (Nikiema, 2019).

The percentage points of attendance gained in this study was higher than that found in Guyana,
where 4.3% increase of attendance was noted as a result of SFP (Ismail et al., 2014). Similarly, in
the United Kingdom, school meals contributed for drops in absenteeism by about 0.6 percentage
points (Belot and James, 2011). In addition, in the United Kingdom, school meals were also
credited for the decline of authorized absences by 14%, which may be, they argue, linked to illness

and health, as well (Belot and James, 2011).

Relatively closer to the current findings is that in rural Bangladesh where THR program resulted in
a 12% increase in school attendance (Alderman et al., 2013), and in another study of the same
program, (Ravallion and Wodon, 2000) found that the THR increased school participation by 19

percentage points for boys and 18 percentage points for girls on average.

However, a systematic review of 22 peer-reviewed SFP studies found little improvement in
attendance in Ghana (Tette and Enos, 2019). Another report, SFP contributed particularly to girls’
school attendance (Galaa and Saaka, 2011). On the other hand, in Uganda, THR and SFP schemes
achieved large impacts on school attendance and reduced grade repetition (Ahmed and Ninno,
2002). Further, in Lao, there was minimal evidence in support of the school feeding schemes

increasing enrollment (Buttenheim et al., 2011).

The discrepancy between higher impact on attendance in Addis Ababa and lower one in other
studies may be associated with different reasons. The first reason goes for the difference in the
study design. The findings in the other studies were mainly based on cross-sectional comparative
settings between beneficiaries and non-beneficiaries. Our study, however, made repeated

measurements of a single group.
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The other reason may be related to socioeconomic variations between countries. For instance, in
the United Kingdom wide difference in the effect size on attendance rate seems plausibly attributed
to the larger difference in economic development and initial status of educational outcomes which
was similar to that in Chile where insignificant effect in educational outcomes were attached to the

country’s progressive economic and educational development (McEwan, 2013).

Chi-square test showed that statistically significant differences in absenteeism among children of
different age groups, regardless of differences in sex each year. However, the attendance rates
improved over time as absenteeism of boys and girls have declined during each semester between

January 2019 and January 2020. But absenteeism did not vary significantly with sex (Table 44).

Table 44: Association between attendance and age groups and sex over three semesters of SEP period

Sex Gitls? Boys® All agesb
Semester  Age group 5-9 10-14 15-19 5-9 10-14 15-19 Gitls Boys
Attendance N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
No absenteeism 178 (65.9) 318 (75.2) 14 (56) 194 (66) 414 (76.4) 24 (80) 510 (71) 632 (73)
Jan-19  Any absence 92 (34.1) 105(24.8) 11 (44) 100 (34) 128 (23.6) 6 (20) 208 (29) 234 (27)
Total 270 (100) 423 (100) 25 (100) 294 (100) 542 (100) 30 (100) 718 (100) 866 (100)
No absenteeism 189 (70.5) 340 (80) 20 (80) 205 (69.7) 454 (83.8) 26 (86.7) 549 (76.5) 685 (79.1)
Jun-19  Any absence 79 (29.5) 85 (20) 5 (20) 89 (30.3) 88 (16.2) 4(13.3) 169 (23.5) 181 (20.9)
Total 268 (100) 425 (100) 25 (100) 294 (100) 542 (100) 30 (100) 718 (100) 866 (100)
No absenteeism 216 (86.8) 398 (90.5) 29 (93.6) 227 (84.4) 508 (89.1) 27 (79.4) 641 (89.3) 756 (87.3)
Jan-20 Any absence 33 (13.3) 42 (9.6) 2(6.5 42 (15.6) 62 (10.9) 7 (20.6) 77 (10.7) 110 (12.7)
Total 249 (100) 440 (100) 31 (100) 269 (100) 570 (100) 34 (100) 718 (100) 866 (100)
Jan-19 9.7%+* (0.008) 11.2%%% (0.004) 0.74 (0.389)
Jun-19 8.4+ (0.015) 23.8%%* (<0.0001) 1.58 (0.208)
Jan-20 2.9 (0.235) 5.7% (0.059) 1.55 (0.214)

2Chi-square between absenteeism and age group by sex at each semester.
bChi-square between absenteeism and sex at each semester.

% 5<0.01, ¥ p<0.05, * p<0.1
Mixed effects negative binomial regression showed that the estimated effect of a unit change in
height-for-age Z-scores resulted in eight percent change in the number of class attendances (p =
0.021). Thus, better food security conditions in schools might have reduced the frequency of
absenteeism showing that reduction in absenteeism was associated the Addis Ababa SFP. The KII
and FGD findings supported this empirical evidence that teachers and school directors noticed

dramatic fall in absenteeism.
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The impact assessment by McEwan, 2013, on Chile's SFP had shown also no evidence in favor of
enrollment and attendance. The highest earliest baseline enrollment in the education outcomes of
Chile and the larger context of Chilean development seem to have dominantly influenced the
positive educational outcomes over the SFP. They further explained that Chile’s SFP significantly
influenced educational outcomes when poverty and malnutrition rates were high during which
enrollment was also low. It is also reported that the overall impact of school meal interventions on
education is strongest where enrolment is low and food insecurity was high (Snilstveit et al., 20106).
An experimental study also claimed higher attendance as a result of SFP among lower income

countries (Kristjansson et al., 2007).

In Ethiopia, poverty is among the leading factors responsible to limited school attendance. Ceasing
a SFP in the rural Ethiopia resulted with 7% higher drop-out rate for girls than the control group

supporting the fact that SFP in Ethiopia results in better education outcomes (Gallenbacher, 2018).

In many developing countries, primary school enrollment rates are high, but attendance is
consistently low. On top of poor health and short-term hunger, poor households fail to send
children to school since they need them to work on farm or give care to siblings (Adelman et al.,

2007).

Findings from Key Informant Interviews

According to the school directors and teachers who participated in this study, SFP has reduced

absenteeism and no student has been absent from school in connection with inability to get a

lunchpack from home or take breakfast at home. A teacher shared his experience in this as follows:
Sometimes earlier, schoolchildren did not come to school. We asked their parents. They told us schoolchildren

did not go to school because parents were not able to pack lunch for their children. But now parents send
their children without any such problem. (Teacher)

Thus, SFP solved problems that caused absenteeism. In fact, KI participants asserted that since the
SFP provided both breakfast and lunch every day, schoolchildren rather came to school very eatly
in the morning. This early arrival of the schoolchildren at the schools has now simplified even the
teaching-learning process since monitoring and managing late comers and absentees were no more

required.

Participants also witnessed that enrollment, attendance, dropout and academic performance of

schoolchildren, and overall educational activities have been improved since the establishment of
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the SFP, which has resolved multiple problems, such as hunger manifestations at schools and

avoiding late coming. According to a school director:

A five-grader girl, about 16 years old or below, used to be late. I always saw ber standing outside the
classroom. 1 asked her homeroom teacher and he said that he was not allowing her to get in because she
came to class late. 1 asked her why she was always late. She showed me ber arms putting up ber sleeves
soiled with dough. 1 saw that she came to school after baking injera the whole night. She had to finish
baking injera before she came to school. She even did not take breakfast. Now it is solved. (School
director).

Thus, number of late comers has decreased, schoolchildren attended classes regularly, and the

teaching-learning process has been smoothly facilitated.

The SFP has created convenient teaching-learning environment. Teachers said that unlike the
previous academic environment before the establishment of the SFP, nowadays, teachers could
strictly follow up schoolchildren to attend classes actively and do their homework regularly.
Teachers added that they compromised follow up of the schoolchildren earlier because they knew
that schoolchildren from destitute families had to use the time out of school to work or beg along
streets for their lunch or dinner, instead of doing homework and reading at home. Thus, previously,
teachers and school directors had difficulty to demand a student, who was under such deprivation,
for active class activity and regular homework delivery. A teacher said that:

I teach Biology. 1 have seen the difference between teaching well-fed and starved schoolchildren. I was able to

read their feelings and pain when they were hungry. We observed that even clever schoolchildren conld not

participate actively in class activities due to the hunger effect. But now, even the so-called lazgy schoolchildren
actively participate. (Teacher).

Another teacher said that:
The difference is visible before and after SEP was started. Dropout has declined. Teachers used to be too

Jrustrated to give classwork, homework, etc. But now teachers teach without any frustration since they do
not see any bad feeling from the schoolchildren’ face as a result of hunger. (Teacher).

Teachers and school directors also pointed out that the school feeding program has helped the
schoolchildren to improve their academic performance. A school director expressed his experience
that:

I myself have studied the problem with colleagues and found that radical enhancement of some schoolchildren

in academic performance with SEP. This showed us that the schoolchildren had the capacity to perform

satisfactorily but due to burden of economy and livelihood, their capacity was undermined. Thus, SFP
definitely boosted performance of schoolchildren. There were schoolchildren whose parents were at low
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economy level but academically sound. There were many schoolchildren who had the knowledge and skill,
however due to their poor livelibood they dropped out. There were schoolchildren missing from schools at
lunch time before SEP. Later on in those days, we saw them along the streets in Merkato begging for
money. However, when the SEP reduced their economy burden, they completely stopped disappearing from
school at lunch time. They attended all class of the day with full attention and participation. (School
director).

As such, provision of school meals has a lot of merits and drives smooth delivery of education in

schools.

A similar study in Ghana confirmed that teachers, caterers, parents and school administrators
agreed with the fact that SFP had impact on enrollment, attendance, completion and the academic
performances of primary schoolchildren, in addition to cognitive development and the reduction

of hunger (Tagoe, 2018).

In general, these notable effects of the Addis Ababa SFP on educational outcomes, specifically, on
enrollment, academic performance, and attendance were recorded within short period of time of
the establishment of the intervention in February, 2019. Thus, clear lessons were captured that it
has helped girls to attentively attend class and attracted more boys, especially in the adolescent age,
to schools while removing them out of child labor or street begging. It is also noticed that SFP

allowed more time to children to read and do homework attentively.

Conclusion

This study showed notable effects of the Addis Ababa SFP on educational outcomes, specifically,
on enrollment, academic performance, and attendance. School feeding programs are crucial
platforms to achieve the global sustainable development goals as it can reach schoolchildren

through human development-related interventions including health, nutrition, and education.
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Annex

Major topics of the Key Informants Interviews (KlIs) and Focus Group Discussions (FGDs)

Yook

Challenges and opportunities.

Table 45: Qualitative data collection sites

Benefit of the school feeding program (SFP) to the women

Finance, credit and saving practices of the kitchen workers
Inflation and prices of meals served in schools
Schools’ role and participation in the school feeding program

Background information about women Associations’/Kitchen workers

Benefit of the school feeding program to community and community response to the SFP

The role of the Addis Ababa School Feeding Agency in the school feeding program
Effect of school closure due to COVID-19 and the consequence of teaching in shifts

No. | School | Sub city FGD | KII Date Number of
women
1. ABT Yeka Yes D/D/r 3/6/13 12
EST Addis Ketema Yes | D/r 4/6/13 17
D/, DDr,
Teacher,
3. AND Arada Yes Kitchen workers 8/6/13 21
representative
4. BG Bole Yes | Teacher 9/6/13 20
5. BHN Gulele Yes D/r 10/6/13 23
6. GF Nifas silk/Lafto | Yes | Teacher 11/6/13 20
7. TY Kirkos Yes | Teachers 12/6/13 12
8. KK Arada Yes | Teacher 12/6/13 21
0. AA Arada Yes | Teacher 16/6/13 17
10. | KM Kolfe Yes D/Dx. 21/6/ 20
11. | AB Nifas silk/Lafto | Yes | D/r. 01/7/13 14
12. | ATK Akaki Yes | Teacher 1/7/13 12
13. | DZD Lideta Yes | Teachers 25/6/21 6
14. | NKB Yeka Yes | Teachers 26/6/21 9
15. | ALM Lideta Yes | Teachers ;? /6/ 16
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Education outcomes

Supplementary Table 46: Effect sizes of SEP on average scores of schoolchildren

Sphericity assumption
Huynh- |Greenhouse-| Box's Epsilon- .
Age Sex F (dfL, df2) Fe%dt Geisser  |conservative Sguared Epsilon
epsilon epsilon epsilon
59 Girls | 26.39%** | (2,13006) | 0.8785%** | 0.8765%** 0.5%+% 0.04 0.19
Boys | 18.21%* | (2,1514) | 0.8608*** | (.8592%** (0.5%x* 0.02 0.15
10-14 Girls | 31.29%F | (2,2089) | 0.8052%F* | 0.8042%** 0.5%F% 0.03 0.17
Boys | 27.07%%% | (2,2539) | 0.8156%*F | (.8148%** 0.5%x* 0.02 0.14
15.19 Girls 3.91%* (2, 108) 0.9097*%F | (0.8873** 0.5* 0.05 0.22
Boys 2.98* (2, 1006) 0.7064* 0.6961* 0.5* 0.04 0.19
Gitls | 62.22%%F | (2,3588) | 0.8382%F* | (.8375%+* 0.5%F% 0.03 0.18
Overall | Boys | 48.44% | (2,4256) |0.8315%* |0.8309%** 0.5%** 0.02 0.15
Both | 108.9% | (2,7846) [0.8343%* |0.834*** 0.5k 0.03 0.16
Sphericity assumption tests are significant that the variances of the differences between all
pairwise combinations of groups are equal.
Supplementary Table 47: Average absenteeism and standard deviations of schoolchildren by age and sex groups
. Gils Boys . F-test for sex
Time agec differences (p - values)
N | Total | Mean | SD N Total Mean | SD Age Sex
5-9 249 | 228 | 09 | 1.9 274 226 0.8 |15
Jan-19 10-14 | 400 | 188 | 0.5 | 1.0 506 308 0.6 |1.4/| 827k 0.06
1519 | 24 | 31 | 1.3 | 23 30 11 04 | 1.0 |(p=0.0003) (p=0.807)
Total | 673 | 447 | 0.7 | 1.5 810 545 0.7 |15
5-9 249 1 205 | 0.8 | 1.8 274 219 08 |1.6
Jun-19 10-14 | 400 | 215 | 0.5 | 1.5 506 209 0.4 |1.2| 10.39%kx 0.91
1519 | 24 | 18 | 0.8 | 2.0 30 8 03 | 0.7 |(p<0.0001) (p=0.341)
Total | 673 | 438 | 0.7 | 1.7 810 436 05 |14
5-9 230 | 69 03 | 038 249 104 04 |11
Jan-20 10-14 | 417 | 85 02 | 038 534 136 03 (08| 2.70% 3.32%
1519 | 28 | 7 | 03 | 1.0 34 14 04 0.9 |(p=0.067) | (p=0.069)
Total | 675 | 161 02 | 038 817 254 03 (09

*ANCOVA test for sex and age differences (p - values).
E p<0.01, ¥+ p<0.05, * p<0.1
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Supplementary Table 48: Association between absenteeism and SEP by age and sex groups (Alternative Presentation

of Table 3)
Time Jan-19 Jun-19 Jan-20 X2 (p value)
Age Girls Boys Girls Boys Girls Boys .
Years| Attendance | %) | N (3;0) N (") | N (3;0) N | N (Oy/o) Gitls | Boys
No absentecism|178 (65.9)] 194 (66) |189 (70.5)[205 (69.7)216 (86.8)227 (84.4)
59 [Any absence |92 (34.1) | 100 (34) | 79 (29.5) |89 (30.3) | 33 (13.3) | 42 (15.6) [31.9%%4 6.7+
Total 270 (100)[294 (100)[268 (100)[294 (100)[249 (100)[269 (100)
No absentecism|318 (75.2)[414 (76.4)| 340 (80) [454 (83.8)[398 (90.5)[508 (89.1)
10-14 [Any absence  [105 (24.8)[128 (23.6)] 85 (20) |88 (16.2)| 42 (9.6) | 62 (10.9) [35.9%+ 32,4+
Total 423 (100)|542 (100)|425 (100)[542 (100)|440 (100)[570 (100
No absentecism| 14 (56) | 24 (80) | 20 (80) |26 (86.7)]29 (93.6) |27 (79.4)
15-19 [Any absence | 11 (44) | 6(20) | 5(20) | 4(13.3) | 2(6.5) | 7 (20.6) 1((1)8;;; (82%
Total 25 (100) | 30 (100) | 25 (100) | 30 (100) | 31 (100) | 34 (100
No absentecism| 510 (71) | 632 (73) [549 (76.5)[685 (79.1)[643 (89.3)[762 (87.3)
All ages/Any absence | 208 (29) | 234 (27) [169 (23.5)[181 (20.9)| 77 (10.7) [T11 (12.7)[76.2%+ 55675+
Total 718 (100)[866 (100|718 (100)[866 (100)|720 (100|873 (100)
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Chapter V: Food Safety KAP among Kitchen workers of the Addis Ababa
Schools Feeding Program and School WASH

Abstract

Background: A large population of school children benefit from the school feeding programs
initiated by the Addis Ababa Administration. Unsafe food can cause outbreaks of foodborne
diseases which may, in turn, deplete nutrition in the long run or lead to death. Proper food safety
knowledge, attitude, and practices (KKAP) of the kitchen workers is, therefore, essential. However,
the food safety KAP of the kitchen workers involved in the Addis Ababa School Feeding Program
is unknown, at which this research was aimed.

Methods: Data was collected on food safety KAP of kitchen workers in the government
sponsored school feeding program from randomly selected 50 schools in all sub-cities using a
structured questionnaire. Kaiser-Meyer-Olkin (KMO) measure was used to check for sample
adequacies. Cronbach's-a was used to evaluate internal consistency of the questionnaire.
Spearman’s sample correlation was used to assess correlations among the knowledge, attitude, and
practice indices. Pearson’s Chi-square and logistic regression were applied to examine variations in
food safety KAP across socioeconomic status.

Findings: A total of 462 food handlers participated in the assessment. KMO values (>0.9) for all
knowledge, attitude, and practice confirmed sample adequacy. Cronbach's-a values confirmed the
specific questions for knowledge, attitude and practice were acceptable (0.98, 0.97, and 0.88,
respectively). The correlation between knowledge and practice was high (r = 0.8336, p<0.001). The
correlation between attitude and practice was substantial (r = 0.5762, p<0.001). General food safety
knowledge, attitude and practice among food handlers were 35.9%, 50.4% and 47.6%, respectively.
Overall food safety-IKKAP among all kitchen workers was 39.6%. Only 18.2% of them had medical
examination before their employment. Higher educational status and training were sought
significant for satisfactory food safety KAP (p<0.001). Food safety knowledge had significantly
contributed to attitude and practice (p<<0.001). Basic services of drinking water, sanitation, and
hygiene were delivered in 36 (73.5%), 14 (28%), and 31 (64.6%) of the schools surveyed for school
WASH, respectively. Food safety practice in school kitchens and overall basic school drinking
water, sanitation and hygiene services (school WASH) were low.

Interpretation: The food handlers lack proper knowledge, attitude and practice to serve safe meals
in schools. Risk of foodborne diseases would be inevitable. We recommend appropriate food safety
training to the food handlers for proper food safety measures. Monitoring and assessing food safety
practices, devising an appropriate Hazard Analysis Critical Control Point (HACCP) system for
food preparation in school kitchens may minimize risks of foodborne outbreaks.

Keywords: Food safety, food safety KAP, foodborne disease, school feeding
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Introduction

Access to and consumption of adequate, safe and nutritious food is among the pillars to maintain
food and nutrition security (FAO, 1996). Safe food is important to food security as FAO says
“there is no food security without food safety” (FAO, 2019b). Food safety is mainly concerned
with proper handling, storing, and preparing food in order to prevent contamination with
foodborne pathogens or eliminate them if they are found in food (WHO, 2006a). Food safety is
the responsibility of all stakeholders from farm to fork including farmers, food manufacturers,

distributors, retailers, food service operators, consumers, and the government as regulator (Jaffee

etal, 2019).

Food becomes unsafe mainly due to exposure to pathogens that may cause mild to fatal foodborne
diseases. Diarrhea is a common manifestation of foodborne diseases. Frequent acute diarrhea in
children results from the diarrhea-malnutrition-diarrhea vicious cycle, which may undermine food
and nutrition security (Jaffee et al., 2019; Unnevehr and Hirschhorn, 2000; WHO, 2006a). Thus,
foodborne diseases are among the most frequent and rising public health concerns that seek global

attention.

In many developing countries, schoolchildren from low-income and food insecure households
suffer from hunger and under-nutrition which seriously affect school attendance and academic
performance. The Addis Ababa City Administration, therefore, initiated a large-scale government-
sponsored school feeding program in 2019 to all schoolchildren in elementary level public schools
found in all sub-cities. Each school kitchen serves breakfast and lunch to a large number of
schoolchildren each school day. Under the circumstances, unsafe food preparation may result in
foodborne outbreaks that may affect many schoolchildren. FAO considers food safety as critical

to achieve the aims of school feeding (FAO, 2019a).

Thus, school kitchen workers need to have proper knowledge, attitude, and practice of food safety
principles during storing, preparing and serving meals. This requires implementation of the WHO
‘five keys to safer food practices’, namely, keep clean; separate raw and cooked foods; cook
thoroughly; keep food at safe temperatures; and use safe water and raw materials (WHO, 20006a).
Appropriate knowledge, attitude and practices of food handlers in food safety measures reduces
foodborne illness, death, and loss of productivity and medical expenses (Jaffee et al., 2019;

Unnevehr and Hirschhorn, 2000).
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As the school feeding program is a new initiative, the level of food safety KAP of school kitchen
workers is not yet evaluated. Prior studies on food handlers in food establishments in other parts
of Ethiopia have shown that food handlers do not have adequate knowledge, attitude and practices
with regards to food safety, liquid waste and refuse management, and personal hygiene (Kibret and

Abera, 2012; Kumie et al., 2002; Mendedo et al., 2017).
Objective

This study was, thus, undertaken with the aim to assess the school Water, Sanitation and Hygiene
(WASH) and the food safety KAP among the kitchen workers involved in the food preparation of
the school feeding program established in Addis Ababa.
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Methods

School feeding program kitchens from selected primary schools from all sub-cities were considered

in this study.

Multistage cluster sampling design was applied to randomly selected five districts from each sub-
city, followed by random selection of one primary school from each selected district. A total of 50
primary schools were, thus, considered for the study. Finally, information on food safety KAP was

collected from each food handler, involved in food preparation in each selected school.

A structured food safety KAP questionnaire was adapted from WHO’s five keys to safer foods
practices (WHO, 2006a), FAO guideline for assessing nutrition-related KAP (Macias and Glasauer,
2014), and related sources (Ashenafi, 2017; Luo et al., 2019).

The questionnaire consisted of issues related to food safety in the kitchen environment. The tools
were translated to Ambharic in order to avoid errors due to language barrier during interview.
Information on sociodemographic characteristics of the kitchen workers was also obtained.

Enumerators were trained on the tools prior to data collection.

Respondents were asked several questions under the following categories to assess their knowledge
of, attitude towards and practice in personal hygiene, equipment hygiene, food handling,
contamination and cross-contamination, storage conditions, and foodborne illness. Averages of
each category were used to calculate mean knowledge, positive attitude and appropriate practice of

respondents.

The food safety Knowledge, Attitude, Practice, and overall, combined food safety KAP average
scores of the kitchen workers was computed and classified using the Bloom’s cut-offs for KAP
studies, namely, >80% as good or positive; 60%-79% as moderate, neutral or fair; and <60% as
poor or negative. Several studies used this method (Alrazeeni, 2021; Azanaw et al., 2021; Olum et
al., 2020). The percentages of the average knowledge, attitude and practice were calculated as the
ratio of the sum of optimal responses of the interviewees to the total expected scores if all

respondents gave the optimal presumed answers to all of the KAP questions (Macias and Glasauer,

2014).

A multivariate method, Principal Component Analysis (PCA) (Gewers et al., 2021), was applied to
construct standardized indices of food safety knowledge, food safety attitude, food safety practice,

and an overall food safety KAP.
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Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was used to check if the sample size is
adequate to warrant factor analyses for each Knowledge, Attitude, Practice indices (Kaiser, 1974).
The internal consistency of the questionnaire was evaluated using scale reliability coefficient,

Cronbach's-a.

Spearman’s correlation (Lyerly, 1952) was used to assess the correlation among the knowledge,
attitude, and practice scores. Bivariate Pearson’s Chi-square (Ferguson, 2018) was used to test for
significant differences in food safety KAP across socioeconomic status. Multiple logistic regression
(Kutner et al., 2004) was applied to summarize the differences in each food safety knowledge,
attitude, practice, and overall food safety KAP of food handlers across the significant
socioeconomic status. Finally, second order Confirmatory Analysis (CFA) and Structural Equation
Model (Mihalache et al., 2021; Sanlier and Baser, 2020) were employed to confirm the relationship

between knowledge, attitude and practice.
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Results

Sociodemographic characteristics

Food safety-KAP assessment of 462 kitchen workers from the sample schools showed that 59%

had elementary school (grades 1-8) level education, 29% had secondary school (grades 9-12) level

education and 13% had no education at all. About 78% were married. About 93% food handlers

had one or less year of prior experience in food proportion (Table 49). The majority (76.2%) of

the food handlers, had no income source before they became involved in preparing and serving

meals in the school feeding program. Selection to the job was based on poverty status (Table 49).

Table 49: Food handlers involved in school feeding program food safety-KAP assessment

Socioeconomic Total Socioeconomic Total
characteristics N % characteristics N %
Education Experience in food handling
(years)
Grade 4 and below 82 18 No experience 270 58.4
Grade 5-6 79 17 Less than five 180 39.2
Grade 7-8 109 24 Greater than five 12 2.4
Grade 9-10 88 19
Secondary and preparatory 44 10
No education 60 13
Literacy Had income source before involved in
None 51 11 SFP
Read 10 2.2 Yes 110 23.8
Write 25 5.4 No 352 76.2
Read and write 376 81.4
) Reason to be selected for food handler in
Marital status
SFP
) Poverty/Children are
Married 359  77.7 i;yvolve Lipn 147 318
Unmarried 103 22.3 Poverty only 315 68.2
Total 462 100 Total 462 100
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Average food safety KAP

Food safety knowledge

Table 50 presents the average knowledge of kitchen workers about food safety knowledge. The

knowledge scores were computed on the basis of total correct answers all participant gave from

the expected correct responses. Based on Bloom’s cut-off point, food safety knowledge among the

kitchen workers was low (52.3%). Their knowledge, particularly on safe food preparation, was

generally low (39.6%).

Table 50: Food safety knowledge scores (percent of correct answers)

Food safety knowledge items Cortrect (%) Incorrect (%)
Food preparation 39.6 60.4
Reheating leftover food thoroughly eliminates food contaminants 39.4 60.6
Food has to be cooked thoroughly to be safe to eat 47.0 53.0
Fruits or raw vegetables (Cabbage, Salad, Pepper, Tomato, etc.) must be 504 496
washed using clean water before eaten
Washing and cleaning 64.5 35.5
Washing and sanitizing equipment and utensils reduce food contamination 64.5 355
Cross-contamination 46.5 53.5
Raw meat and offal can contaminate cooked or ready-to-eat foods if stored 46.5 535
together
Foodborne diseases 46.0 54.0
Contaminated food with fecal material can cause illness 62.1 37.9
Diarrhea can be transmitted by contaminated food and water 62.5 37.6
Hepatitis A can be transmitted by contaminated food 24.9 75.1
Typhoid fever can be transmitted by contaminated food 64.1 359
Personal Hygiene 56.9 43.1
Sources of contaminating microorganisms 55.7 44.3
Microorganisms are present in skin, mouth, and nose of a healthy person 43.9 56.1
Wearing personal item, ornaments such as rings, watches, necklaces during
. . . _ 58.0 42.0
food handling can hold microorganisms, can contaminate and food
If nails are not cut short and painted, they can harbor microorganisms that 65.2 34.8
Hands can be the risk of food contamination that cause foodborne diseases 59.5 40.5
Handwashing with clean water and soap before food preparation can reduce
. 65.4 34.6
food contamination
Actions that contaminate hands 56.8 43.2
Hands can be contaminated with microorganisms/germs during sneezing 60.0 40.0
Hands can be contaminated with microorganisms by touching raw meat 50.2 49.8
Wound cover can harbor microorganisms/germs 53.7 46.3
Hands can be contaminated during eating and drinking when preparing or 40.0 60.0

serving food
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Food safety knowledge items Correct (%) Incorrect (%)

Poor personal hygiene is among the main risks that could cause foodborne 61.9 381
diseases
Hands can be contaminated by touching mouth, nose, hair or touching fluid 61.7 38.3
Hands can be contaminated by using towels in common during hand drying; 55.4 44.6
Hands can be contaminated when touching pets 65.4 34.6
Hands can be contaminated in toilet rooms 63.0 37.0

Overall percent knowledge 52.3 47.7

Respondents’” knowledge on food preparation was generally poor. They did not have the required
knowledge on the importance of thorough cooking of food, reheating of leftover food, or
thoroughly washing raw vegetables and fruits to make them safe for consumption. However, they
had moderate knowledge in equipment cleaning (64.5%). Respondents also had poor average
knowledge on various issues pertaining to personal hygiene, although moderate knowledge was
noted on crucial issues such as hand hygiene, particularly on the importance of keeping nails short
and washing hands with soap and water before preparation of food (65%) (Table 50). Respondents
had moderate knowledge on the common sources and types of foodborne illnesses (62-64%),

although they did not consider viruses as major causes of foodborne illnesses (25%).

Food safety attitude

The food safety attitude of respondents was poor (47.1%) (Table 51). The average score in an
overall positive attitude about benefit of thorough cooking and safe storage, risks of foodborne
diseases, benefits of hand hygiene, and benefits of being healthy is 47.1; 42.7; 48.6; and 50%,

respectively.

Table 51: Food safety attitude scores

Food safety attitude items Agree (%)  Uncertain (%)  None (%)
Thorough cooking and storage 471 49.3 3.6
It is good to drink water after boiling to prevent diarrhea 49.8 48.5 1.7
It is g(?od.to thoroughly cook food to be safe from 46.3 49.4 43
contamination
It is good to sqaarately store raw food from cooked food 479 48.9 3.9
to contamination of cooked food
Risks of foodborne diseases
Food handlers and kitchen utensils are likely to be a risk 42.7 51.4 5.9
for food contamination
Personal hygiene 48.6 47.8 3.6
Hand washing before food preparation likely prevents 49.4 478 53
foodborne pathogens
Serious to have risk for health from handwashing facilities 498 470 39

without water and soap
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Food safety attitude items Agree (%)  Uncertain (%)  None (%)
Using glove likely prevent cross-contamination 38.1 51.5 10.4
Employee health 50.0 48.9 1.1

It is likely that having health examination for food
handlers is important to prevent food contamination

Overall percent attitude 471 49.4 3.5

For instance, their attitude was low about drinking water after boiling which can prevent diarrhea;
separately storing raw food from cooked food which prevents contamination of cooked food; hand
washing before food preparation which prevents foodborne pathogens; handwashing facilities

without water and soap that have risk for health; and use of glove to prevent cross-contamination.

Food safety practice

Food safety practices of respondents with regards to food preparation and kitchen sanitation was
considerably poor. Poor practices included not cleaning work place routinely, not cleaning food
preparation equipment with soap and water and not storing garbage in closed garbage can. On the
other hand, they had good handwashing practices (82%) (Table 52). However, their practice of
washing hands during the most crucial moments was poor (30-50%), although a moderate practice
was observed in handwashing before starting food preparation. Other personal hygiene practices
such as wearing clean uniforms, removing ornaments from one’s body, as they harbor

contaminants, covering hair and cutting nails short were also poor (38%).

Table 52: Food safety practice scores

Food safety practice items Albways Sometimes  None
(%0) (%0) (7o)
Food preparation 35.5 7.6 56.9
detect contaminated food by smell 65.6 0.0 34.4
detect contaminated food by taste 11.7 0.0 88.3
Kitchen Sanitation 30.6 7.3 62.1
Floor and dinning places are cleaned after daily routine are finished 51.3 0.0 48.7
Use detergents/liquid soaps to wash equipment 36.1 55.2 8.7
Dispose the waste into a closed garbage can 21.2 0.0 78.8
Personal Hygiene 43.5 35.2 21.3
Handwashing 19.6 0 80.4
Washes hands in a bowl of water (sharing with other people 12.3 0.0 87.7
Wash hands Under running water 21.4 0.0 78.6
Use soap and water while washing hands 25.1 0.0 74.9
Moments of handwashing 50.2 44.0 5.9
After touching personal kits (cloth, wallets, beauty creams) 41.8 47.8 10.4
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Food safety practice items Always Sometimes  None

) ) (o)
Before touching food or clean cooking utensils 57.8 40.9 1.3
Before waring glove or changing glove 33.8 44.6 21.6
Between shifting between different activities 46.8 48.1 5.2
After touching raw food items 47.6 47.0 5.4
Before preparing foods to be provided 51.5 44.2 4.3
After using toilet 59.3 38.3 2.4
After coughing, sneezing, touched mouth, nose and hair 50.2 47.0 2.8
After cleaning used dishes and utensils 52.6 42.9 4.5
Before starting food preparation 63.9 35.3 0.9
After collecting and removing waste 58.2 40.5 1.3
After using mobile, switches, or gates/windows handle 35.9 50.0 14.1
After touching pets 51.1 44.8 4.1
After touching acne fluid, mouth, nose, hair 52.2 43.9 3.9
Other personal hygiene practices (uniform, hair, nails, ornaments) 38.0 31.2 30.7
Wear clean uniform during food preparation 29.2 29.0 41.8
1;:20132 1;)arrr;an.r(r)lrelr1ts such as rings, watches, necklaces off hand before 435 374 19.0
Cover hair before food preparation 59.1 34.6 6.3
Cut nails short 20.3 23.8 55.8
Overall percent practice 36.2 25.1 39.3

Summary of average scores of food safety KAP

Average scores for each of the food safety indicators were classified according to the Bloom’s cut-
off point (Table 53). It shows percentage of the average food safety knowledge, attitude or practice
scores from the total expected presumed correct scores. Accordingly, the food handlers had poor

food safety knowledge, food safety attitude and food safety practice.

Table 53: Average food safety knowledge, attitude and practice

N M Status
Food safety KAP o o Average (Bloom's cut-off)
L N of  Expected
indicators . scores % of average
items Score Status
scores
Knowledge 462 29 29 15.2 52.3% Poor
Attitude 462 19 57 26.9 47.2% Poor
Practice 462 39 117 42.4 36.2% Poor

Heterogeneities in food safety KAP Indicators

In order to understand variation in food safety KAP across demographic and socioeconomic

characteristics, Z-scores were calculated for each respondent applying principal components
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analysis (PCA). Then, the scores were categorized into good or poor conditions of food safety
KAP status. Before employing PCA, sample adequacy and reliability measures were checked as

below.

Sample adequacy and Reliability measures

Kaiser-Meyer-Olkin measures of sampling adequacy for each KAP index showed that the sample
size was adequate to warrant factor analysis with KMO values were above 0.9 for all Knowledge
and Attitude, and Practice (Table 54). Accordingly, individual variables that scored KMO value less
than the threshold level of 0.5 were excluded before further computations of food safety KAP

indices.

Table 54: Correlation between KAP Indices, Measure of internal consistency, and measure of sampling adequacy

Food safety Correlation IntF:rnal Measure of sampling
KAP consistency adequacy
Indicators Knowledge Attitude  Practice Cronbach’s-o KMO statistic
Knowledge 1 0.98 0.97
Attitude 0.7337 1 0.97 0.96
Practice 0.8336 0.5762 1 0.88 0.92

All correlations are significant at p < 0.001.
The internal consistency of the KAP questionnaire was acceptable with Cronbach's-a for
Knowledge, Attitude and Practice specific question which was 0.98, 0.97, and 0.88, respectively
(Table 54), thus indicating that the questionnaire had reliably measured the food safety KAP.

Significantly positive strong correlations were observed among all pairs of Knowledge, Attitude
and Practice. The Knowledge and Practice indices showed higher correlation (r = 0.83306). The
correlation between Attitude and Practice was substantial (r = 0.5762). This indicates that food
safety practice was more related with the food safety knowledge than that of attitude, while attitude

by itself was strongly correlated with knowledge (r = 0.7337) (Table 54).
Food satety KAP Indicators

Opverall, among the food handlers, 296 (64.1%) scored good food safety knowledge and 166
(35.9%) showed poor food safety knowledge. Similarly, 229 (49.6%) food handlers scored positive
attitude towards food safety measures and 233 (50.4%) showed negative attitude (Table 55). On
the other hand, 242 (52.4%) of the food handlers scored relatively good food safety practice while
220 (47.6%) of them scored poor food safety practice. The summary food safety KAP score
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showed that 279 (60.4%) of food handlers scored adequate food safety-KAP and 183 (39.6%)
showed insufficient one (Table 55).

Table 55: Food safety KAP Indicators

Food safety knowledge Food safety attitude Food safety practice Food safety KAP
Total Good Poor Positive Negative Good Poor Good Poor
N N N N N N N N
(%o) (%) (%o) (%o) (%) (%) (%) (%)
462 296 166 229 233 242 220 279 183
(64.1) (35.9) (49.6) (50.4) (52.49) (47.6) (60.4) (39.6)

In sum, even though the majority of the food handlers had appropriate food safety KAP, many
food handlers had inadequate food safety KAP. This may imply that the food prepared at schools

might not be safe — that may impose children at risk of foodborne diseases.

Sociodemographic variations in food satety KAP

The variations in food safety KAP across socio-demographic characteristics is presented.
Statistically significant differences in all food safety knowledge, attitude, practice and overall KAP
of the food handlers were observed across the differences in educational status (p<<0.001), literacy
(p<0.001), and training status about food safety (p<0.001) (p = 0.012) (Table 58). The difference
in food safety KAP over literacy, education and training implies that education and training might

have improved food safety KAP among the food handlers involved in this particular study.

However, differences in the status of food safety knowledge, attitude, practice, and overall KAP
across age group, marital status, experience in food handling, and previous source of income before

involved in SFP were not found significant (Table 56 and Table 57).

Food safety Knowledge

Among food handlers who attended regular education, 281 (69.9%) scored satisfactory food safety
knowledge, and 45 (75%) of food handlers who did not attend regular education scored inadequate
food safety knowledge. A total of 272 (72.3%) literate food handlers who can read and write had
satisfactory food knowledge score. In contrast, 39 (76.5%) of food handlers who neither read nor

write scored inadequate food safety knowledge (Table 56).

A total of 135 (91.8%), of food handlers who had training about food safety training had a score
of satisfactory level of food safety knowledge and it was observed that food safety training was

significantly associated with food safety knowledge.
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Food safety Attitude

Among the educated food handlers, 213 (53%) scored positive food safety attitude, and among the
non-educated ones, 44 (73.3%) scored negative food safety attitude. A total of 205 (54.5%) literate
food handlers who can read and write had positive food safety attitude score. In contrast, 39

(76.5%) of them who neither read nor write scored negative food safety attitude (Table 56).

The majority of food handlers who had training about food safety training had a positive food

safety attitude.

Table 56: Socio-demographic characteristics and food safety knowledge and Attitude of food handlers

Sociodemographic Food safety knowledge Food safety attitude
characteristics Toul Satisfactory ~ Inadequate 2 Positive Negative 2
N (%) N (%) X P N (%) N (%) X P
Food handlers age group
18-24 45 (11.3) 34 (75.6) 11 (24.4) 33 0.345 26 (57.8) 19 (42.2) 31 0383
25-34 178 (44.5) 111 (62.4) 67 (37.6) 92 (51.7) 86 (48.3)
35-44 141 (35.3) 95 (67.4) 46 (32.6) 74 (52.5) 67 (47.5)
45-64 36 (9) 22 (61.1) 14 (38.9) 14 (38.9) 22 (61.1)
Education level
No education 60 (13) 15 (25) 45 (75) 2073 <0.001 16 (26.7) 44 (73.3) 163 <0.001
Grade 4 and below 82 (17.7) 24 (29.3) 58 (70.7) 23 (28) 59 (72)
Grade 5-6 79 (17.1) 29 (36.7) 50 (63.3) 30 (38) 49 (62)
Grade 7-8 109 (23.6) 102 (93.6) 7 (6.4) 33 (30.3) 76 (69.7)
Grade 9-10 88 (19) 86 (97.7) 2(2.3) 85(96.6) 3 (34)
Grade 11-12 36 (7.8) 32 (88.9) 4(11.0) 34(944)  2(5.6)
Preparatory 8 (1.7) 8 (100) 0 (0) 8 (100) 0 (0)
Marital Status
Married 359 (77.7) 223 (62.1) 136 (37.9) 2.7 0.103 173 (48.2) 186 (51.8) 1.2 0.269
Unmarried 103 (22.3) 73 (70.9) 30 (29.1) 56 (544) 47 (45.6)
Experience in mass food handling
and serving
Lessoneyear 270 (58.4) 180 (66.7) 90 (33.3) 20 0369 145 (53.7) 125 (46.3) 48 0.1
One year 161 (34.8) 98 (60.9) 63 (39.1) 69 (42.9) 92 (57.1)
2 to 7 years 31 (6.7) 18 (58.1) 13 (41.9) 15 (48.4) 16 (51.6)
Had source of income before involved in SFP
Yes 110 (23.8) 69 (62.7) 41 (37.3) 011 0737 54 (49.1) 56 (50.9) 0'? 0.909
No 352 (76.2) 227 (645) 125 (35.5) 175 (49.7) 177 (50.3)
Had any training about food safety
No 315 (68.2) 161 (51.1) 154 (48.9) 72.2  <0.001 90 (28.6) 225 (71.4) 175  <0.001

Yes 147 (31.8) 135 (91.8) 12 (8.2) 139 (94.6) 8 (5.4)

differences statistically significant at ***p<0.001, **p<0.05, *p<0.1.
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Food safety Practice

Among the educated food handlers (those who attended regular education), 230 (57.2%) scored
good food safety practice, and among the non-educated ones, 48 (80%) scored poor food safety
practice. A total of 227 (60.4%) literate food handlers who can both read and write had good food
safety practice. In contrast, 43 (84.3%) who neither read nor write scored poor food safety practice.
The majority of food handlers who had training about food safety training had a positive food

safety practice (Table 57).

Food safety KAP

Among the educated food handlers, 264 (65.7%) scored adequate food safety KAP while 45 (75%)
non-educated scored inadequate food safety KAP. A total of 255 (67.8%) literate food handlers
who can read and write had adequate food safety KAP score. In contrast, 39 (76.5%) of them who

neither read nor write scored inadequate food safety KAP. The majority of food handlers who had

training about food safety training had adequate food safety KAP (Table 57).

Table 57: Socio-demographic characteristics and food safety Practice and overall food safety KAP

Sociodemographic

Food safety practice

Food safety KAP

characteristics Total Poor Good x? p Inadequate Adequate 2
N (%) N (%) N (%) N (%) P
Food handlers age group
18-24 45 (11.3) 13 (28.9) 32 (71.1) 62 0103 12 (26.7) 33 (73.3) 4 0.266
25-34 178 (44.5) 84 (47.2) 94 (52.8) 70 (39.3) 108 (60.7)
35-44 141 (35.3) 70 (49.6) 71 (50.4) 52 (36.9) 89 (63.1)
45-64 36 (9) 17 (47.2) 19 (52.8) 17 (47.2) 19 (52.8)
Education level
No education 60 (13) 48 (80) 12 (20) 1483  <0.001 45(79) 15 (25) 173.6  <0.001
Grade 4 and below 82 (17.7) 64 (78) 18 (22) 58 (70.7) 24 (29.3)
Grade 5.6 79 (17.1) ?783.4) 21 26.6) 51 (64.6) 28 (35.4)
Grade 7.8 220;6) ?220'2) §7 (79.8) 26 (23.9) 83 (76.1)
Grade 910 88 (19) ?213.9) 67 (76.1) 1(1.1) 87 (98.9)
Grade 11-12 36 (7.8) 7(19.4) 29 (80.6) 2(5.0) 34 (9449
Preparatory 8 (1.7) 0 (0) 8 (100) 00 8 (100)
Marital Status
Married 359 (77.7) 167 (46.5) 192 (53.5) 08 0376 146 (40.7) 213 (59.3) 0.8 0.385
Unmarried 103 (22.3) 53 (51.5) 50 (48.5) 37 (35.9) 66 (64.1)
Experience in mass food handling
and serving
Less one year 270 (58.4) 117 (43.3) 153 (56.7) 59 0.054 99 (36.7) 171 (63.3) 24 0.304
One year 161 (34.8) 89 (55.3) 72 (44.7) 70 (43.5) 91 (56.5)
2 to 7 years 31 (6.7) 14 (45.2) 17 (54.8) 14 (45.2) 17 (54.8)
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T . Food safety practice Food safety KAP
characteristics otal Poor Good x? p Inadequate Adequate 2
N (%) N (%) N (%) N (%) X p
Had source of income before involved in SFP
Yes 110 (23.8) 54 (49.1) 56 (50.9) 01 0723 45 (40.9) 65 (59.1) 01 075
No 352 (76.2) 166 (47.2) 186 (52.8) 138 (39.2) 214 (60.8)
Had training about food safety training
No 315 (68.2) 177 (56.2) 138 (43.8) 29.2 1<0'00 172 (54.6) 143 (45.4) 93 <0.001
Yes 147 (31.8) 43 (29.3) 104 (70.7) 11 (7.5) 136 (92.5)
Regression and Structural Equation Models
Table 58 shows a summary of variations in knowledge, attitude, practice, and overall KAP in food
safety over socioeconomic characteristics of the food handlers using multiple logistic regression
models.
Table 58: Multiple regression of food safety KAP and socioeconomic characteristics
Socioeconomic Knowledge Attitude Practice KAP
characteristics AOR (SE) AOR (SE) AOR (SE) AOR (SE)
Education level (Ref = no education)
4 and below 1.39 0.78)  0.68 0.95)  1.18 0.71) 154 (0.95)
Grade 5-8 17.97+%% (9.44) 0.93 (1.19)  3.07%* (1.68) 12,54k (7.23)
Grade 9-10 521 #*% (464) 1004.25%** (1544)  1.65 (1.04) 1516.97%+* (1782.9)
Grade 11-12 5%k (70.53)  891.11%** (1449) 441+ (3.22) 288.9wkx (270.9)
Any training about food
safzty (Refi No) 5(r* (23.97)  1448.69%* (1318)  0.89 (0.39) 79.9%%k (40.73)
Food safety knowledge - - 4.34% (3.39) 44.03*  (20.39) - -
Food safety attitude - - - - 2.09 (1.04) - -
Constant 0.002%* (0.002)  0.001#** 0) 0.04x%* (0.04) 0.007#* (0.001)
AOR: Adjusted Odds Ratio; SE: Standard Errors; *xF p<0.01, ** p<0.05, * p<0.1

Educated food handlers of Grade five and above and those trained in food safety were more likely
to have adequate food safety knowledge, attitude, practice and KAP than non-educated and non-

trained ones (Table 58).

Food handlers who had food safety knowledge were more likely to have positive food safety
attitude. In addition, food safety practice was also significantly associated with food safety

knowledge however it was not significantly associated with attitude (Table 58).

The result obtained from the Structural Equation Model (SEM) is presented in Figure 12. The SEM
model was fit from second order Confirmatory Factor Analysis (CFA) where variables or K, A,

and P statements were further grouped under Personal Hygiene (PH), Cross Contamination (CC),

Equipment Hygiene (EH), Food Hygiene (FH), and Foodborne Disease (FD).
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Figure 12: Structural Equation Model

The kitchen workers’ knowledge of food safety KAP was almost equally associated with practicing
food safety measures and their attitude towards food safety measures. But, attitude had relatively
small influence on food safety practice. The evidence is in agreement with that average knowledge

of 52.3%, average attitude of 47.2% and 36.2% in practice as provided in Table 53.

Food Safety KAP and Kitchen Observation

Supplementary Table 66 presented detail of items used as checklist in order to assess the food
safety KAP and kitchen conditions through direct observation by the health experts. Personal
hygiene, food preparation, food storage and dry storage, cleaning and sanitizing cooking and
dinning utensils, garbage storage and disposal, and pest control conditions were observed. The
overall lesson from this observation showed the kitchen workers overall food safety practice was

low.
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School WASH

SDG indicators with basic drinking watet, sanitation and handwashing facilities (WASH) in schools
Table 59 presents conditions of basic drinking water, sanitation, and hygiene services delivered in
schools. The definitions of basic services and calculation of the proportions were based on

literature (WHO and UNICEF, 2018).

Table 59: SDG indicators with basic drinking water, sanitation and handwashing facilities (WASH) in schools

Proportion of schools with SDG indicators with basic WASH services N %
Water improved drinking water source 48 96
drinking water currently available from an improved source* 36 735
Sanitation improved toilets which are usable and single-sex* 14 28
. handwashing facilities 46 939
Hygiene . iy . .
handwashing facilities which have water and soap available* 31 646

*SDG indicator for “basic” service (WHO and UNICEF, 2018).

Proportion of schools with a basic drinking water service is delivered in 36 schools or 73.5% of
the schools surveyed for school WASH. It is the proportion of schools with drinking water from
an improved water source, such as piped, protected well/spring (including boreholes/tubewells,
protected dug wells and protected springs), rainwater catchment, and packaged or delivered water,

available at the school (WHO and UNICEF, 2018).

The proportion of schools with a basic sanitation service were 14 (28%), that is, the proportion of
schools having toilets with flush/pout-flush toilets, pit latrines with slab, or composting toilets

(WHO and UNICEF, 2018).

Proportion of schools with a basic hygiene service were 31 (64.6%) of schools which are the

schools having handwashing facilities with water and soap available (WHO and UNICEF, 2018).

Availability, accessibility and quality of School WASH

Drinking water

Table 60 shows availability, accessibility and quality of drinking water in schools. It was only from
29 (59.2%) of schools that drinking water was available from the main source at the school
throughout each school day, in the previous two weeks before the survey day. Similarly, it was only
in 21 (42%) of the schools that drinking water from the main source was typically available

throughout the school year.
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Table 60: Availability, accessibility and guality of drinking water in schools
Indicators N %

Availability
Drinking water was available from the main source at the school throughout each school 29 599
day, in the previous two weeks '
Drinking water from the main source was typically available throughout the school year
Yes (always) 21 42
Mostly (unavailable <30 days total) 21 42

No (unavailable >30 days total) 8 16

Accessibility
Drinking water was accessible to those with limited mobility or vision 28 59.6
Drinking water accessible to the smallest children at the school 35 71.4
Quality
The school did anything to the water from the main source to make it safe to drink 20 40.8
If yes, treatment method is used
Filtration 4 20
Solar disinfection (SODIS) 15 75
Chlorination 1 5

The school’s main water source was compliant with national standards for drinking water 25 52.1

It was only in 28 (59.6%) of the schools that drinking water was accessible to those with limited
mobility or vision. In addition, drinking water was accessible to the smallest children in 35 (71.4%)

of the schools surveyed.

In terms of maintaining quality of drinking water in schools, only 20 (40.8%) of the schools did
filtration, solar disinfection (SODIS), or Chlorination to the water from the main source to make
it safe to drink. In addition, it was in only 25 (52%) of the surveyed school’s main water source was

compliant with the national standards for drinking water.

Sanitation
Table 61 presents availability, accessibility, quality and acceptability of sanitation services in schools.
Use of latrine/ toilets was available to schoolchildren at all times or during some specific time during

school days in 64% or 36% of the schools, respectively.
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Table 61: Availability, accessibility, quality and acceptability of sanitation services in schools
Indicators N %

Availability
Frequency that students were permitted to use the school toilets/latrines
At all times during the school day 32 04
During specific times during the school 18 36

Accessibility

There was at least one usable toilet/latrine that is accessible to the smallest children at the 40 80.0
school ’
Thete was at least one usable toilet/latrine that is accessible to those with limited mobility 19 396

ot vision
Locations of school toilets
Within school building 9 18.0

Outside building, but on-premises 41 82.0

Quality

Culturally appropriate anal cleansing materials were currently available to all students 5 100

There was functional lighting in the student toilets during the survey time
All toilets 30 60.0

Some toilets 7 140

None 13 260

Latrines or septic tanks were emptied (or latrines safely covered) when they fill up 41 820
Acceptability

Water and soap were available in a private space for gitls to manage menstrual hygiene 10 20.0

There were covered bins for disposal of menstrual hygiene materials in girls’ toilets 15 30.0

There were disposal mechanisms for menstrual hygiene waste at the school 24 48.0

Frequency per week that the student toilets are cleaned
At least once per day 34 68.0
2-4 days/week 11 220
Once per week 5 10.0
In general, how clean were the student toilets
Clean 14 28
Somewhat clean 26 52
Not clean 10 20

There was at least one usable toilet/latrine that is accessible to the smallest children in majority
(80%) of schools and but only in 39.6% to those with limited mobility or vision. In about 41 (82%)

of schools, location of school toilets was outside building, but on-premises.
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There was less acceptable facility of water and soap that were available in a private space for girls
to manage menstrual hygiene (20%) and so were covered bins for disposal of menstrual hygiene

materials in girls’ toilets (30%). Cleaning and cleanness of the student toilets was also seen poor.

Culturally appropriate anal cleansing materials were currently available to all students in only five
(10%) of the schools. All the time available functional lighting in the student toilets during the
survey time was found only in 30 (60%) of the schools, while it was available in some toilets of
seven (14%) schools. Moreover, there was no functional lighting in the student toilets of 13 (26%)

of the schools surveyed.

Latrines or septic tanks were emptied (or latrines safely covered) when they fill up in about 82% of
schools indicating that quality sanitation services in terms of covering or emptying latrines in the

schools.

Hygiene

Table 62 presents availability, accessibility and quality of hygiene services in schools. Majority of
the schools (52%) provided handwashing facilities with water and soap located at the school yard.
Similarly, handwashing facilities were accessible to those with limited mobility or vision and to the
smallest children at 65 and 88% of the schools, respectively, indicating that existing hygiene

facilities were better accessible to those groups of schoolchildren.

Table 62: Availability, accessibility and quality of hygiene services in schools

Indicators N %
Availability
Handwashing facilities with water and soap were located at the school
Toilets 6 12
Food preparation area 9 18
Food consumption area 9 18

School yard 26 52

Accessibility

There were handwashing facilities accessible to those with limited mobility or vision 32 64

There were handwashing facilities accessible to the smallest children at the school 44 88
Quality
Frequency that group handwashing activities were conducted for all students, per week
At least once per school day 29 58
2-4 days/week 2 4
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Indicators N %

Once per week 19 38

Type of menstrual hygiene management (MHM) provision that were available at the school
MHM materials (e.g., pads) 14 28
MHM education 15 30
None 21 42

Solid waste (garbage) from the school was disposed

Collected by municipal waste system 26 52
Burned on premises 16 32
Buried and covered on premises 5 10
Openly dumped on premises 3 6

Overall, lower frequency of group handwashing activities was conducted for all students, per week.
None of menstrual hygiene management (MHM) provisions such as MHM materials (e.g., pads)
and MHM education were available in majority of the schools indicating that MHM services were

poor in schools. However, good solid waste (garbage) disposal practice from the schools was noted.

135



Dissertation Zelalem Destaw September, 2021

Discussion

This study showed that food handlers had poor knowledge, attitude and practice on food safety
measures. This may imply that the food prepared at schools might not be safe — that may impose

children at risk of foodborne diseases.

We found that the majority of the food handlers had poor knowledge about safer food. For
instance, poor knowledge that cooking sauce thoroughly maintains safety of meals to eat.
Knowledge was also found poor in that food safety might be compromised through failure to
separate raw and cooked meals or cross-contamination; and hand contamination by eating or
drinking during preparing or serving meals. Food handlers did not recognize that healthy person
may carry microorganisms in the skin, mouth, and nose. This knowledge gap may hinder food
handlers to practice major food safety precautions. Failure to maintain cooking meals at proper
temperature, cross-contamination, personal and utensils” hygiene are potential sources of risk for
foodborne diseases (WHO, 20006a). Similar findings were documented in other studies wherein
poor knowledge on proper cleaning of equipment, cross-contamination, and foodborne diseases

(Elobeid et al., 2019).

In our finding, more than 75% of the food handlers lack knowledge about that Hepatitis A can be
transmitted by contaminated food (Table 50). This condition is scaring that the food handlers were

poor in knowledge and practice to the key food safety measures.

It was also noticed that the majority of the food handlers had negative attitude to the majority of
the attitude specific food safety questions. The weak perception of the food handlers about that a
healthy food handler can be a carrier of infectious bacteria that can cause food-borne diseases

(Supplementary Table 64) was found concurrent with a weak risk perception of food safety among

school food handlers in Bangladesh (Machado Dr. et al., 2014).

In food safety practice, more than three-fourth of the food handlers involved in our study failed
to store raw materials separately and above ground, to wear clean uniform during food preparation,
cover garbage well, to keep wet drying clothes or sponges under a closed plastic, to wash hands
from pipeline, to wash hands while another person assists in pouring water to another’s hand,
disposing the waste to garbage, to cut nails short, to use hot water while washing, and to detect
contaminated food by color and by taste (Supplementary Table 65). These characteristics showed

that the food handlers were behind the recommended WHO keys to safer food, namely, keep clean;
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separate raw and cooked; cook thoroughly; keep food at safe temperatures; and use safe water and

raw materials (WHO, 2006a).

Moreover, only 18.2% of the food handlers had held medical examination. This proportion is low
as compared with the finding from a study among food handlers at the University of Gondar,
Ethiopia which showed that almost two-third of food handlers surveyed had no previous medical
checkup to Salmonella infection (Garedew-Kifelew et al., 2014). The same study showed, however,
Salmonella isolates were detected in some of the food handlers. Thus, medical examination of the
food handlers should be mandatory prior to engaging in food preparation and serving meals in

schools.

Our finding agrees with other studies that showed knowledge is correlated with attitude and
practice (Table 54) (Illés et al., 2021; Kwashie Madilo and Z. Mgqibandaba, 2020; Mihalache et al.,
2021; Sanlier and Baser, 2020). However, in the current study attitude was not significantly
associated with food safety practices (Table 54). The lesson, herein, is that knowledge about key
food safety measures is fundamental both to raise awareness among key actors to safer food and

to improve their tendency towards proper food safety practices.

The current study showed that food handlers who were educated and those trained about food
safety measures had satisfactory knowledge, positive attitude, good practice, and adequate overall
KAP of food safety (Table 56, Table 57). A similar finding was reported in other studies (Elobeid
et al., 2019; Sibanyoni et al., 2017; Sibanyoni and Tabit, 2017). Thus, the current study signals that
training the food handlers about food safety would raise and improve their knowledge, attitude and

practice in preparing and serving safe meals to schoolchildren.

In other studies in Ethiopia, not related to school feeding, poor food safety practices were found
related to service year, income, food hygiene and safety training, attitude, and depth of knowledge
of food handlers of food and drink establishments in different towns in Ethiopia, such as Dangila
(Tessema et al., 2014), Gondar (Garedew-Kifelew et al., 2014), Jimma (Temeche et al., 2016), Arba
Minch (Legesse et al.,, 2017), Addis Ababa (Mendedo et al., 2017), Nekemte referral hospital
(Gemeda, 2018), Northwest Ethiopia (Chekol et al., 2019), and meat shops of Jigjiga Town,
Ethiopia (Tegegne and Phyo, 2017). Poor food handling practice was also reported among food
handlers of Addis Ababa University students’ cafeteria (Meleko, 2015).
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Thus, food safety is of an essential concern in Ethiopia. The review food safety and nutrition related
benefits of Ethiopian traditional foods and beverages showed importance of some traditional foods

such as sauces, street foods and weaning foods in food-borne diseases (Ashenafi, 2002).

To the best of our knowledge, there are no studies in Ethiopia that widely assess the food safety
KAP among food handlers that especially prepare and serve meals to large populations of
schoolchildren. Only a few were available with regard to this issue in African school feeding

programs.

Assessment of the food safety attitudes and awareness of food handlers and managers of School
Feeding Programs in Mpumalanga, South Africa showed that food safety implementation was
worst in informal schools in rural areas and that food service managers in some schools had little
knowledge and awareness of Hazard Analysis Critical Control Point (HACCP). In addition, most
food handlers had no knowledge, awareness and attitude on many important aspects of microbial
food safety hazards (Sibanyoni et al., 2017; Sibanyoni and Tabit, 2017). In Kenya, knowledge was
found to have contributed to attitude and practice and food handlers had fair knowledge (Illés et
al., 2021). In Sewoto, South Africa, food safety knowledge and hygiene practices were found
uncorrelated but education was positively correlated with knowledge and practices (Kwashie

Madilo and Z. Mgqibandaba, 2020).

A large population of schoolchildren benefit from the school feeding programs initiated by the
Addis Ababa Administration. Thus, if it is not safe, the food can cause outbreaks of foodborne

diseases which may, in turn, deplete nutrition in the long run or lead to death (WHO, 2006a).

In the current study, it was observed that literacy and any previous training about food safety had
significant association with proper food safety KAP among school kitchen workers. Food safety
knowledge was significantly associated with appropriate attitude and practices among the kitchen
workers. Food safety knowledge had significantly contributed to attitude and practice (p<0.001).
Moreover, vast majority of the food handlers did not know that foodborne diseases such as

Diarrhea, Typhoid, Hepatitis A can be transmitted through contaminated food.
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Conclusion and recommendation

The current study on the KAP on food safety indicated that the kitchen workers lack proper
knowledge, attitude and practice to serve safe meals in schools. It is likely that it may be associated

with food borne diseases.

We recommend appropriate food safety training to the food handlers for proper food safety
measures. Monitoring and assessing food safety practices, devising an appropriate Hazard Analysis
Critical Control Point (HACCP) system for food preparation in school kitchens may minimize

risks of foodborne outbreaks.

The food safety practice exercised in the school kitchens was low and overall basic school drinking

water, sanitation and hygiene services (school WASH) was low.
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Annex

Supplementary Table 63: Food handlers’ knowledge on food safety

Tiadeziion) Correct Score
Rank knowledge statement
(o N (%) Mean SD
1. Hands can be contaminated when touching pets 302 (65.4) 0.654  0.043
o If nails are not cut sborF and painted, it can contain microorganisms that can be 301 (65.2) 0652 0.043
risk of food contamination
3. Hands can be contaminated in toilet rooms 291 (63) 0.63  0.043
4 P_oor personal hygiene is among the main risks that could cause foodborne 286 (61.9) 0619  0.045
diseases
. Hands can be contaminated by touching mouth, nose, hair or touching fluid 285 (61.7) 0617  0.045
from acne
Hands can be contaminated with microorganisms/germs during sneezing or
6. Personal touching face 277 (60) 0.6 0.045
7 Hygiene W caring personal item, ornaments such as tings, watches, necklaces during food 268 (58) 058  0.045
handling can hold microorganisms, can contaminate the food
8. Hand§ can be gmtammatcgl by using towels in common during hand drying; 256 (55.4) 0554  0.045
touching utensils and cooking materials.
9. Wound cover can hide microorganisms/germs 248 (53.7) 0.537  0.045
10. Hands can be contaminated with microorganisms by touching raw meats 232 (50.2) 0.502  0.045
11. Microorganisms can be available in skin, mouth, and nose of a healthy person 203 (43.9) 0.439  0.045
12, Hagds can be contaminated during eating and drinking when preparing or 185 (40) 04 0045
serving food
Equipmen
1. 4 P Washing and sanitizing equipment and utensils reduce food contamination 298 (64.5) 0.645  0.043
t hygiene
1 Fr}nts or raw vegetables (Cabbage, Salad, Pepper, Tomato, etc.) must be washed 233 (50.4) 0504  0.045
using clean water before eaten
2. Using glove can reduce food contamination 232 (50.2) 0.502  0.045
Food
3. hvoi Cooking sauce thoroughly makes the food safe to eat 217 (47) 0.47 0.045
ygiene ;
4. Know a sauce is cooked thoroughly 182 (39.4) 0.394  0.045
5. Failure reheating thoroughly could be a risk of food contamination 150 (32.5) 0.325  0.043
1 Handwashmg Wth clean water and soap before food preparation can reduce 302 (65.4) 0654 0.043
food contamination
2. Cross- Food can be poisoned from contamination by human or animal faeces 287 (62.1) 0.621 0.045
3. contamina Hands can be the risk of food contamination that cause foodborne diseases 275 (59.5) 0.595 0.045
4 tion hanAng or drmkmg during preparing food or arouqd clean food serving 235 (509) 0509  0.045
equipment could increase the risk of food contamination
5. Know about cross-contamination 182 (39.4) 0.394  0.045
Storage Animal source raw meats, internals such as stomach, small intestine, liver,
1. g kidney, heart, can be contaminated if stored together with other cooked or 215 (46.5) 0.465  0.045
conditions ready-to-eat foods
1. Diarrhea can be transmitted by contaminated water 303 (65.6) 0.656  0.043
2. Foodborn  Typhoid can be transmitted by contaminated food 296 (64.1) 0.641  0.043
3. e diseases Diarthoea can be transmitted by contaminated food 274 (59.3) 0.593  0.045
4. Hepatitis A can be transmitted by contaminated food 115 (24.9) 0.249  0.039
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Supplementary Table 64: Food handlers’ food safety attitudes

Agree Score
Rank  Indicator/group Attitude statement
N (%) Mean SE
1 anng or dpnkmg in places where food is Prepared and arouqd p!aces where food 163 (35.3) 2262 0.029
serving equipment are cleaned can be the risk of food contamination
2 Cross- Using glove can prevent cross-contamination 176 (38.1) 2277 0.03
3 contamination Thoroughly cooked food is safe from contamination 214 (46.3) 2.42 0.027
4 If raw foods are contacted with prepared foods or stored together, food contamination 218 (47.2) 2433 0.026
could occur
5 E?ggzem Cleaning food preparing equipment and dinning dishes keep food safety 236 (51.1) 2.496 0.025
6 A healthy food handler can be a catrier of infectious bacteria that can cause food- 141 (30.5) 2145 0.031
borne diseases
7 Workers participating in food preparation can be a risk for foodborne diseases 161 (34.8) 2.236 0.03
8 Leftovers on a plate can be a risk for foodborne diseases if provided to another 209 (45.2) 2,405 0.027
consumer
9 Having yearly medical examination for food handlers is important 224 (48.5) 2.448 0.026
Food . . . . )
) Any failure for handwashing before food preparation can be a risk for abdominal c
10 Bornedisease disease/diarrhoea on you or any other consumets 228 (49.4) 2465 0026
11 Drinking water after boiling can prevent diarrhoea 230 (49.8) 2.481 0.025
12 Think that any failure on hand washing instruments can lead to a risk for health 230 (49.8) 2.465 0.026
13 Having medical examination for food handlers is important 231 (50) 2.489 0.024
14 Contaminated food serving utensils can be a risk for foodborne diseases 234 (50.6) 2.502 0.024
15 Water u.sed.for_wa§hmg materials an(_i cleaning floor can be a risk for food 201 (43.5) 2379 0.027
Food Hygiene contamination if disposed anywhere in a compound
16 ) The water available for food preparation in the school requires water treatment 227 (49.1) 2.463 0.026
17 Pers?nal Food hagdlers who are sick due to foodborne diseases and have bad personal hygiene 215 (46.5) 0418 0.027
Hygiene can be a risk for food outbreak
18 Food handlers need to have health certificate 202 (43.7) 2.351 0.029
19 I need safe food preparation training 229 (49.6) 2.478 0.025
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Supplementary Table 65: Food handlers’ food safety practice

Rank ladicaion/ Practice statement Costeet Seoe
group N (%) Mean SD
1 Wash hands before starting food preparation 295 (63.9) 2.63 0.045
2 Wash hands after collecting and removing waste 269 (58.2) 2.569 0.047
3 Wash hands after using toilet 274 (59.3) 2.569 0.049
4 Wash hands before touching food or clean cooking utensils 267 (57.8) 2.565 0.047
5 Cover hair before food preparation 273 (59.1) 2.528 0.057
6 Wash hands after touching acne fluid, mouth, nose, hair 241 (52.2) 2.483 0.053
7 Wash hands after cleaning used dishes and utensils 243 (52.6) 2.481 0.053
s Wash hands after coughing, sneezing, touched mouth, nose and hair 232 (50.2) 2474 0.051
9 Wash hands before prepating foods to be provided 238 (51.5) 2.472 0.053
10 Wash hands after touching pets 236 (51.1) 2.47 0.053
1 Wash hands after touching raw food items 220 (47.6) 2.422 0.055
12 1;1‘;;(212: Wash hands between shifting between different activities 216 (46.8) 2.416 0.053
13 Wash hands after touching personal kits (cloth, wallets, beauty creams) 193 (41.8) 2.314 0.059
14 Remove ornaments such as rings, watches, necklaces off hand before food 201 (43.5) 2.245 0.069
15 %;g};“};;ngs after using mobile, switches, or gates/windows handle 166 (35.9) 2.219 0.061
16 Wash hands before waring glove or changing glove 156 (33.8) 2.121 0.067
17 Weat clean uniform during food preparation 135 (29.2) 1.874 0.076
18 Use soap and water while washing hands 190 (41.1) 1.823 0.090
19 Cut nails short 94 (20.3) 1.645 0.073
20 Wash hands from pipeline 116 (25.1) 1.502 0.078
21 Wash hands while another person assists in pouring water to my hand 99 (21.4) 1.429 0.074
22 Have held medical examination 84 (18.2) 1.364 0.071
23 Put hands in a container and wash hands together with others 57 (12.3) 1.247 0.061
1 Use soap or liquid soap while cleaning utensils 297 (64.3) 2.286 0.088
2 Use detergents/liquid soaps to wash equipment 167 (36.1) 2.275 0.055
3 Floor and dinning places are cleaned after daily routine are finished 237 (51.3) 2.026 0.092
4 Egig:glt Wet drying clothes or sponges are kept under a closed plastic 119 (25.8) 1.89 0.071
5 Garbages have covers that close very well 122 (26.4) 1.528 0.080
6 Dispose the waste to garbage 98 (21.2) 1.424 0.074
7 Use hot water while washing 44 (9.5) 1.19 0.053
1 Use one towel to dry hands 223 (48.3) 2.071 0.086
2 §§§::;ination Store fruits and raw vegetables separately 135 (29.2) 1.812 0.078
3 Store fruits and raw vegetables above ground 105 (22.7) 1.747 0.073
1 E(t;rc?i%fom Store other food items purchased from market in a separate storage 244 (52.8) 2.411 0.063
1 Wait for sauce to be cooked thoroughly 180 (39) 2383 0045
2 Detect contaminated food by smell 303 (65.6) 2312 0.086
3 Food hygiene Leftover is disposed to garbage 293 (63.4) 2.268 0.088
4 Detect contaminated food by color 71 (15.4) 1.307 0.067
5 Detect contaminated food by taste 54 (11.7) 1.234 0.059
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Supplementary Table 66: Food safety KAP and Kitchen observations

No. Observation checklist Yes None Few people only
Hygiene N % N % N %
1 All k1t§hen workers wore clean and proper uniform g 160 30 600 12 240
including shoes
5 All lechen workers properly worn effective hair 27 540 10 200 13 26.0
restraints
3. All kitchen workers _cut.ﬁnge_rnalls short, unpolished, 95 50.0 7 14.0 13 36.0
and clean and no artificial nails
4. All kitchen workers did not use
Jewelry except wedding ban 18 36.0 18  36.0 14 28.0
Watch 10 200 28  56.0 12 24.0
Bracelets 10 200 37 740 3 6.0
5. All kitchen workers Washed har}ds propetly, 21 420 17 340 12 24.0
frequently, and at appropriate times
Kitchen workers with burns, wounds, sores or scabs,
6. ot splints and water-proof bandages on hands were 2 4.0 47 94.0 1 2.0
observed
Burns, wounds, sores or scabs, or splints and watet-
7 proof bandages on haFlds are bandaged and . g 160 42 840
completely covered with a foodservice glove while
handling food
3 The following were observed during food
" preparation, service, storage, and ware washing areas
e  Eject saliva forcibly 1 2.0 47 940 2 4.0
e Eating, drinking, chewing gum, smoking 9 18.0 37 74.0 8.0
. Randpm or unprotected coughing or 6 120 39 780 5 10.0
sneezing
Kitchen workers used disposable tissues when
9. coughing or sneezing, or touching nose or hair and 28 56.0 19  38.0 3 6.0
then immediately wash hands
10. Kltch;n workers cover their mouth and nose during 20 400 22 440 3 16.0
sneezing or coughing
1. K1tch§n workers \yash hands immediately when 15 300 34 680 1 20
coughing or sneezing
12 Ungbstructed, operational, and clean hand sinks were g 160 41 220 1 50
available
13, Hand sinks are stocked with soap, disposable towels, - 140 41 820 5 40
and warm water
14. A handwashing reminder sign is posted 24 480 24 480 2 4.0
15.  Employee restrooms are operational and clean 21 420 25 500 8.0
16 Reminder sign, handwashing places, and soap were
" available in restrooms
17.  There was enough clean water in the school kitchen 20 40.0 26 520 4 8.0
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18.  There was enough dining room in the school
There was propetr handwashing facility for students

19. .
used before or after eating food
Food Preparation
All utensils and kitchen materials that are

1. contaminated with food were propetly and timely 35 70.0 10  20.0 10.0
washed
Washed kitchen materials were left until dried 24 48.0 25 50.0 2.0
Washed kitchen materials were dried using towels 21 420 28 56.0 2.0
Food items such as onion, condiments, raw foods

4.  were stored in conditions that avoid food 26 52.0 19 38.0 10.0
contamination

5. Procedure of.foo.d preparation is free from risk of 18 360 30 60.0 40
cross-contamination

6. K1tcheg qukers understand about cross- m 88.0 5 12.0 0.0
contamination

- There were adequate cleaning materials such as liquid 3 6.0 47 940 0.0
soap, towel, and brushes
Food storage and dry storage

1 All food items and food supplies were stored on o4 43.0 23 46.0 6.0
shelves above ground

2. There was no bulging or leaking canned goods 13 26.0 37 74.0

3 The fogd st.orage room protects food from 23 46.0 29 44.0 10.0
contamination

4. All food surfaces were clean 28 56.0 20  40.0 4.0
Items such as soap or liquid soap, chemical sanitizers

5. and pest controlling chemicals were stored separated 29 58.0 18  36.0 6.0
from food items and food supplies

6. There was regular cleaning schedule for all food 30 60.0 18 36.0 40
surfaces

7 Foods are s.tored in containers that protect food from 23 460 23 46.0 3.0
contamination
Cleaning and sanitizing cooking and dinning
utensils

1 There. was propetly organized sink used to wash 3 160 42 840
utensils

2. Water is clean and free of grease and food particles 34 68.0 15 30.0 2.0

3 Qﬂs or any other lipids us.ed to ro.ast food were 20 400 30 60.0
disposed through waste disposal lines

4 Srnall. equipment and utensils are washed, sanitized, A1 820 3 16.0 20
and air-dried
All small equipment and utensils, including cutting

5. boards and knives, are cleaned and sanitized between 32 64.0 12 24.0 12.0
uses

6.  Work surfaces are cleaned and sanitized between uses 29 58.0 20 40.0 2.0
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Drawers and racks are clean 14 280 32 640 4 8.0
Garbage storage and disposal

Garbage cans and the environment was clean, has no

smell, and far enough from the kitchen 32 64.0 16 320 2 40
Kitchen garbage cans were clean and kept covered 19 380 30 600 1 2.0
Garbage boxes f%nd containers around kitchen were 36 720 12 240 5 40
removed from sites frequently

Pest Control

Kltchen rooms, doqrs and windows allow adequate 2% 20 21 42.0 3 6.0
light pass into the kitchen

Doors and Wlndow§ were strong.that protect pests 13 260 37 740

(mouse) from entering into the kitchen

Cockroac.hes were seen move around food storage 5 100 44 880 1 20
and cocking materials

There was a regular schedule of pest control by a 12 240 36 720 5 40
licensed pest control operator.

Any kitchen ngaterlal, .ﬂoor, wall, and roofs were 14 280 35 70.0 1 50
smooth that did not sink water and easy to clean

There was food safety control body 20 400 30  60.0
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Chapter VI: Socioeconomic impact of the Addis Ababa school feeding
program and the effect of COVID-19 pandemic on kitchen
workers and schoolchildren

Abstract

Background: School Feeding Program (SFP) is a platform to enhance education, nutrition and
health, and socioeconomic benefits. The Addis Ababa SFP was launched to avoid hunger in

schools among deprived schoolchildren and create income for kitchen workers.

Objective: This study assessed the socioeconomic impact of school closure and shift-based
reopening of schools due to COVID-19 on schoolchildren and kitchen workers involved in the

program.

Methods: Key Informant Interviews and Focus Group Discussions were held in 15 randomly
selected schools throughout Addis Ababa. A total of 240 kitchen workers have participated in the

discussions. School directors and teachers were key informants.

Findings: The school feeding program created income and avoided social stigma from negative
psychosocial effects of economic inequalities among kitchen workers and for schoolchildren
pinpointed being poor by getting meals. Disruption of school meals due to a year-long COVID-
19, semester and summer breaks, weekends and holidays resulted in loss of income to kitchen
workers. The shift learning system, introduced thereafter as COVID-19 precaution, reduced the
number of school meals by 40% each week, which proportionally reduced income of kitchen

workers.

Interpretation: Continuation of school meals during emergencies that enforce school shutdown
would strengthen socioeconomic benefit of SFP while incentivizing schoolchildren for better

educational performance.

Keywords: COVID-19, School Feeding Program, socioeconomic effects, school closure, school

meal.
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Introduction

School Feeding Program (SFP) is a social protection intervention that provides school meals to
deprived schoolchildren (WEP, 2020a). In addition to its impact on education, nutrition and health,
it creates employment opportunities for women and men in cooking and smallholder farmers

(Drake et al., 2020; WEP, 2020a).

SFP has been inspiring poor families to send their children to schools, especially girls, who often
are marginalized (Drake et al., 2015). SFPs help to achieve SDGs (Morgan and Sonnino, 2013),
empower women and diminish gaps in poverty (Bakhshinyan et al., 2019; Molinas and Regnault de
la Moth, 2010). The socioeconomic effect of SFP, in its social protection version, during
emergencies of crisis, drought provoked hunger, and food insecurity has been highly appreciated

(Drake et al., 2020).

Experiences show that SFPs appreciate local food production and market integration for
smallholder farmers; and, at the same time, it promotes access to and habit for diverse nutritious
diet in the community, and it also develops rural economy (WFP et al., 2020). It has stimulated
employment for women smallholder farmers, jobs in school canteens, and better livelihoods for

community nearby schools.

Ethiopia is among the African countries where more than 80% of children do not receive school
feeding (Drake et al., 2020). While more than 85% of schoolchildren are fed in high income
countries with funding from different local and international sources, the WEFP led SFP feeds 16%
of the Ethiopian primary schoolers (WEFP, 2020a). In Ethiopia, the WEP has been delivering school
meals in drought stricken, food insecure rural areas since 1994. Ministry of Education has

conducted Emergency School Feeding Program (ESFP) since 2015.

Home Grown School Feeding (HGSF) in Ethiopia has been on pilot in the South since 2012 (WEP,
2019Db). Its target was boosting smallholder farmers’ income through stimulating demand in the
market under the Purchase for Progress (P4P) program that capitalizes on the existing farmers’
cooperative unions (WEP, 2019b). According to the WEP, this approach has built capacity of
smallholder farmers including production diversification, bargaining power in the market, and

commodity accumulation (WEP, 2019b).

There have, also, been other provisions of school meals by Charitable societies in Addis Ababa

(WFP, 2019b). Currently, the Addis Ababa SFP offers on-site breakfasts and lunches for more than
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400,000 children, i.e., ~2.5% of the national projected population of children and adolescents of
age five—19 years (CSA, 2013) or ~66% of that of Addis Ababa (AACA, 2021).

Though there is evidence about the effectiveness and contribution of SFP, especially, on
educational (Babu et al., 2017; Devereux et al., 2018; Gelli et al., 2007; Jomaa et al., 2011; McEwan,
2013; Mostert, 2021) and nutritional effects (Alderman et al., 2013; Babu et al., 2017), the evidence

about its socioeconomic benefits is scanty.

Moreover, the incidence of Corona Virus Disease (COVID-19) has been public health shock that
adversely jeopardized the poor families, children and kitchen workers involved in SFP. Apart from
its significant influence on global economy, the pandemic forced school closure and hence
interruption of SFP in schools, which, in turn, has negatively affected the nutritional wellbeing of
school children, income of poor families, and that of women cooperatives that prepare and serve
school meals (World Bank, 2020b). COVID lockdown and any form of school closure has been
increasing school dropout to lifelong abstaining from education (Borkowski et al., 2021; World

Bank, 2020b).

Nevertheless, the consequential socioeconomic crisis of lockdown of schools and interruption of
school meals on schoolchildren, parents and kitchen workers was not yet well documented.
Moreover, the emerging challenges brought by COVID-19 precautions after reopening of schools

based on shift-based system was not well understood.

Objectives

The main objective of this chapter is to evaluate the socioeconomic benefit obtained from the

Addis Ababa School feeding program by women cooperatives (kitchen workers).

Specific objectives
A) Assess the socioeconomic benefit of School Feeding Program to kitchen workers
B) Evaluate the effect of COVID-19 pandemic among schoolchildren, women cooperatives, and

community during and after school closure.
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Methods

The study subjects were school directors, teachers facilitating SFP activities, and school kitchen
workers from 15 randomly selected schools from the ten sub cities of Addis Ababa. In addition,
KIIs were undertaken with the school feeding coordinator based at the Addis Ababa Education
Bureau and an expert from the recently established School Feeding Agency of Addis Ababa.
Qualitative data were collected through Key Informant Interviews (KlIs) and Focus Group
Discussions (FGDs). Discussion with a total of 240 participants in 15 FGDs were made and 16

KIIs were administered.

Interviews and discussions were made in Ambharic, using open ended introductory questions about
the socioeconomic effect of the Addis Ababa school feeding program and effects of school closure
due to COVID-19. These included, background information about purpose of women
cooperatives; opinion on the benefit of the school feeding program (SFP) to the cooperative
members (kitchen workers), schoolchildren, and parents; and the community response to the SFP.
Information was also obtained on finance, credit and saving of women cooperatives; inflation and
meal price issues; schools’ role and participation in SFP; role of the School Feeding Agency; effect
of COVID-19 school closure; and challenges and lessons learned therefrom. Other related issues

arising from the FGDs and KlIs were also noted.

The researcher facilitated the discussion, took notes and audio-recorded the discussions.
Discussions focused on socioeconomic impact of the school feeding program and challenges that
arose because of COVID-19 school closure. Each discussion was held for 45-60 minutes.
Discussants were encouraged to freely share ideas, express feelings, and forward opinions during

the discussion in order to get as much information as possible in the pertaining issues.

Key informants were interviewed separately for about 2030 minutes. The researcher provided
open ended questions such as benefit of the school feeding program (SFP) to the women, finance,
credit and saving practices of the kitchen workers, inflation and prices of meals served in schools,
effect of school closure due to COVID-19 and the consequence of teaching in shifts. Based on
those initial discussion issues, additional information was gathered on related issues raised or any
other new ideas that might be raised by the interviewees. KIIs were noted by writing and audio-

recording.
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FGD and KII recordings and notes were transcribed in English, organized into themes and
synthesized. Longer statements that gave emphasis to the issues raised under the themes were

quoted, and lessons or conclusions derived from them were highlighted.
Ethical considerations

Consents to take part in the FGDs and KlIs were granted from all the kitchen workers, school
directors and teachers. Participants were informed about the recording and they gave permission

to be recorded.
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Findings
Sociodemographic characteristics of respondents

The majority (56.7%) of the participating kitchen worker/ women were attended primary education
and about 27% of them attended secondary education while about 17% had no education.

Moreover, more than 75% of the kitchen workers were married (Table 67).

A total of 15 FGDs with about 16 participants per group and 16 KlIIs were administered. A total
of 240 women were sat for the whole FGDs. The mean age of the FGD participants were about
33 years while the minimum and maximum ages were 20 and 63 years (Table 67).

Table 67: Background information about respondents

Age of respondents N Mean age (SD)
240 33.3 (7.7)
Education and Marital Status N %

Education status

No education 40 16.7
Primary (grades 1-8) 136 56.7
Secondary 64 26.7
Marital Status
Married 181 75.4
Unmarried 59 24.6
Family size
1-2 37 15.4
3-6 163 68
7-11 40 16.7
Total 240 100

Organization of women cooperatives

According to the KlIs made with an expert form the Addis Ababa Education Bureau, school
directors and teachers, the kitchen workers in SFP were organized in such a way that meal
preparation and service assignment were done at a rate of one woman for 30 schoolchildren. Thus,
a ten-woman (kitchen workers) team, prepares and serves school meals for about 300
schoolchildren at one serving window. The team purchases food items, prepares the food and
serves the meals. A team of kitchen workers obtains initial capital/budget by credit from a
microfinance enterprise. The Addis Ababa Bureau of Women and Children Affairs organized the

women as a means of job creation activity for poor women. In general, each team involved in the
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school feeding program manages its finance and shared profits among members every two weeks.
They got budget released from the school based on the number of schoolchildren served in the

previous two weeks.

Benefit of the school feeding program to women cooperatives

The women cooperatives were housewives or household heads who, before involvement in SFP,
had no means of income or did minor activities for diminutive income, such as vending small
things in village outdoor markets, making and selling Te/ (local beer) or give house-to-house
services to other households, such as washing clothes, cleaning, baking Injera (traditional bread), or
cooking during social events like feasts, wedding, mourning. During the FGDs, they described
multiple benefits of the SFP. Apart from economic benefit, they believed that the program
improved their self-esteem from having a job that brought income to the family. A mother (kitchen
worker) who was frustrated by irregular and low wages from daily tiresome routines, said “I am
happy and feel healthy when I get back home from work here”. Another kitchen worker said:

I had been carrying heavy bundles of dried leaves and branches on my back to sell and raise my children

all through mzy work life. Now I have a job that does not tire me much. I am healthy. 1t has been quite

shameful, both for me and my children, to carry bundles of dried leaves and branches on the back every

day as doing that job seems unworthy and lower than what a human being should do. It creates a moral

pain to feel being under human being status. But now, I am feeling that I am equal to others and feeling

healthy. My children are also feeling prond and no longer suffer from a stigma that their mother carries
bundles until her back bent and raises them  with income coming therefrom.

It can, thus, be concluded that SFP played meaningful psychosocial role to avoid stigma among

the children and the women that would arise from low socioeconomic status.

Team members explained that, currently, they felt economically safer that they were sending their
children to school. For many of the FGD participants, the fact that they were coming and staying
on their job each day, by itself, gave them hope and pleasure, and as a result, got mental satisfaction.
A kitchen worker who was a returnee migrant said:

I am a returnee from a Middle East conntry. I used to sell small things in village ontdoor market, after

my return. But selling in village outdoor markets was prohibited by the government. I went to Kebele

and applied to be included in the women’s association being organized for this SEP. Then I got this
chance. It means a lot to me!

According to the discussants, team members also took leftover meals that were not served to

schoolchildren during lunch time. They got Injera and wett (sauce) for consumption at home. They
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explained that this had a significant contribution to their livelihood as they could save money or

reduce financial constraint by not having to buy charcoal, oil, etc. to prepare dinner at home.

Women saved money because they had their breakfast and lunch at their workplace, and prepare
coffee for own consumption at the schools; their children, for whom they were previously unable
to pack lunch boxes, learned and got their meals in the school; only other family members, if any,
had to get food at home; team members and their children lived in the school vicinity and did not
have transport costs; members understood when one of them had to go home to resolve some
social matters or handle emergencies and covered responsibilities for each other. They considered
these extra benefits as incomparable with the situation they were in before they joined SFP. A
woman said the following during the FGD:

I raise my child alone. I used to get some income from washing clothes for other families. I thank the

government from my heart that bas created this job for me and pulled me out of a tiresome physical

work. Now my child is enrolled and attends school. He is now fed like any other child, he gets free

school uniform to wear, receives educational materials such as stationaries free of charge just like other
schoolchildren. Having a job by itself means a lot to me because I do not have to stay at howme.

The kitchen workers also asserted in the FGDs that they felt that they were involved in the task of
feeding poor schoolchildren, a big humanitarian and charitable endeavor. As a result, they said that
they got mental satisfaction. A member said, “I am so much excited than anyone else and love to

serve all my life here because I get mental satisfaction when I see children eat”.

FGD participants had their own concerns about the sustainability of the SFP and what they would
face if the program stopped. The main concerns they raised were that “we would fall back into

9, ”, «

extreme poverty and disaster”; “it would hurt us”; “our children would suffer from hunger and
deprivation”; “single mothers would be stressed”’; and “households whose partners/husbands has
no occupation or income sources would be in trouble”. These concerns also showed that the SFP
had currently reduced wide socioeconomic burdens among school kitchen workers and the

community.

Similarly, school teachers and directors, who participated in the KII, believed that kitchen workers
benefitted from job created for them and they were generating income from the SFP. Most of them
were house-wives without income prior to being involve in the program. A school teacher
explained:

The kitchen workers are economically benefitting. T'here is no reason to work here without any benefits.
But I agree that the benefits may not be enongh. They stayed working here for about three consecutive
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years. This justifies that they are benefitting from the project. Otherwise, they would leave for another
Job or stay at howme.

Benefit of the school feeding program to parents and the community

It was learned from the FGDs and KlIs that the community around the public schools mainly was
comprised of low-income households. Many of the neighborhoods were slum areas, where, in some
locations, parents and schoolchildren sell Araki (home-made alcoholic liquor) and, in some areas,
most mothers were sex workers. Such families were sending their children to schools mainly
because their children could get two meals at school. According to the FGD participants, it was
hard to feed two-three children in a poor family. Thus, this SFP benefitted the parents. The
following statement would show the case in point:
My danghter gets school meal from another school. She usually tells me Gf you give me an empty lunch

box, I wonld bring you half of the meal I am served at school’. She tells me this becanse she observes
that we do not have food to eat at home. (Kitchen worker).

There were schoolchildren whose parents were beggars. A teacher shared her observation about
the level of the challenge within the community to send their children to school, as follows:
I know two outstanding children of a mother who was a beggar. They used to stand first and second in
academic performance in the class. Their mother, interrupted their schooling and sent them to serve as
house maids elsewhere. 1 frequently urged her to bring them back to school. We even promised to buy
stationaries and other facilities for them. But she insisted that they had to work becanse she did not

have any food to give them, They, later on, started to attend evening classes. But now, thanks to the
SEP, they are back to school full time.

Prior to the SFP, poor households were usually unable to pack lunch boxes to their children. For
that reason, many school children spent the school day hungtry. Some parents gave their children a
handful of Qo/lo (a handful of medium-roasted barley seeds) to eat at school during lunchtime.
According to participants of the Klls, after the implementation of SFP, there were schoolchildren
who got their only meals at school and did not get any food at home. There were also some
schoolchildren who asked for an extra meal to take home for dinner because there was no food to

serve at home.

Thus, the establishment of the SFP relieved parents from several problems. There was no more
distress from being unable to pack lunch box to their school going children. Economic burden to
feed their children at home, if or when possible, was lessened. Teachers observed and explained

that parents got great relief since the SFP started to feed their children.
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The SFPs and other government/community-provided learning packages to needy school children,
such as uniforms, school backpacks, books and stationaries, motivated many middle-income
parents, who used to send their children to private schools, to have their children enrolled at public

ones.

The SFP also encouraged schoolchildren in rural areas to leave their parents and live with relatives
so that they could attend school. A teacher explained the fact as:
Many schoolchildren came from rural areas to live with their aunts or other relatives. They are

benefitting from SEP and are attending school. But some relatives do not handle the children, they
involve the children too nuch in housebold chores. (T'eacher).

There were concerns by some community members about some hygienic conditions in meal
preparation. According to a school director, some community members also reflected their
concern about the adequacy and nutritiousness of the meal served to their children. They
questioned if appropriate food safety measures were implemented, such as kitchen sanitation and
personal hygiene of food handlers; and the need for each kitchen worker to have medical
examination. Moreover, the parents, the school director added, raised their concern that the price
of the meal per child should be increased in order for the kitchen workers not to compromise

quality and quantity of the diet.

Benefit of the school feeding program to the schoolchildren

According to the teachers and school directors, before SFP was started, schoolchildren used to
lose consciousness in class and teachers used to associate it with some kind of illness. Later on,
they discovered that it was due to hunger. Following the SFP, schoolchildren no longer lost
consciousness in class because they were not hungry. Kls also agreed that the SFP had benefitted
the children in terms of physical growth, health status, school attendance, class participation and

academic performance.

It was noticed that many schoolchildren got weak due to hunger and slept in classes while lessons
went on. In some schools, teachers used to feed schoolchildren from their own lunch boxes as it
was distressing to see many schoolchildren without lunch box and simply saw their classmates from
not so poor households ate lunch from own boxes. The two observations by teachers as stated
below might show the level of the challenge schoolchildren used to face before SFP started and

the benefit they received from the SFP.
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There was one school child, a girl, who used to ‘eat’ cheap flavored ice. We asked her classmates why

she liked ice so much? Her classmates told us that it was not because she liked ice, but she never had food
Sor lunch. Then we started mobilizing resonrce among ourselves and fed some schoolchildren.

At one time, I overheard two schoolchildren of grade eight commenting on the quality of the meal served
dnring lunch time. One was commenting that the food served that day was not good enough. Then the other
asked back ‘is the food we eat at onr home as good as the one we eat at school?’ Then the other student
was convinced that the meal served at school was even better. Then, they ate their lunch appreciating the
school meal.

The issues raised, thus far, explained the extent to which school-age children and adolescents in
public schools had been suffering from hunger while in schools, and to what extent the nutritional,
educational and economic benefits that schoolchildren acquired from the Addis Ababa SFP had

favorably changed the situation.

It was pointed in the FGDs that many schoolchildren lived on what was served in schools during
breakfast and lunch and spent the night without supper. In addition, FGD participants mentioned
that, since the program was established at elementary school level, many schoolchildren in
secondary and preparatory schools faced similar hunger. The kitchen workers shared their
experiences that they used to get some of those students along the street who used to ask if they
could give them lunch. There were times when the kitchen workers gave them money for lunch.
The FGD participants recommended extension of the SFP to secondary schools and preparatory

public schools as well.

Social Stigma

Kitchen workers, teachers, and school directors appreciated the current universal coverage of the
Addis Ababa School Feeding Program. They explained that before the current universal SFP, only
some schoolchildren in dire need of food were served meals. This had psychological effect on the
beneficiary children that could make them develop social stigma because they felt that being served
school meals separately from other schoolchildren clearly showed that they had no food to eat at
home. In an FGD, it was said:

Nowadays, all poor children are psychologically undisturbed and are free from social stigma. They

are no more afraid that they may be pin-pointed as being very poor by getting meals from SEP since

school children who can normally come with a lunchbox from home also eat meals from SEP.
(Kitchen worker).

Thus, the universal provision of school meals was currently free of social stigma since it did not

show socioeconomic disparities among children.
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Economic effect of school closure and shift-based learning

During normal circumstances, before the onset of COVID-19 school closure, between 800 to 2800
schoolchildren used to be served school meals each school day. Thus, during this period, women
focus group discussants said that they used to get up to ETB 800 to 2000 biweekly from profit
sharing. However, this income was totally interrupted during the COVID-19 imposed school

closure times.

As a result, substantial livelihood and nutritional crises were noted during two consecutive periods:
(2) the emergency school closure due to COVID and (7) at school reopening, when the shift-based
learning system was introduced as a COVID-19 safety measure. According to the participants, the
national universal restrictions of social distancing and other safety measures against COVID-19
(Council of Ministers, 2020), and the sudden school closure had led to socioeconomic crises both
on schoolchildren and the kitchen workers. Kitchen wotkers were not able to serve meals, thus
had remained jobless. It has also affected vulnerable households, whose children got their meals
only from schools. Household resources were not enough to cover meals that were offered by the

by SFP as working household members lost daily wage.

The women cooperatives expressed that, though they started working in the school kitchens under
SEFP, the COVID lock down threw them back in to extreme poverty and frustration making them
unable to feed their children, and family in general. They explained the situation as:

We were under exctreme economic burden, salary/ income was interrupted. 1t was challenging time to feed

our family. We received a little support from community support initiatives like one liter of cooking oil,
toilet papers, 5 kg of flour, but that did not feed us longer than a month.

Similarly, teachers observed visible economic burden on parents following the school closure. A
school director explained the situation as:

During COV'ID closure, the primary concern of parents was the reopening of schools so that their children
could get free meals; some parents came to us and asked to give them some food as their children were

hungry.

Teachers also observed that kitchen workers and poor people in the community surrounding
schools passed through difficult times since all their income was totally spent on feeding all family
members. Some kitchen workers had started searching for other means of income, such as selling
vegetables and other food commodities at open outdoor village market or doing washing and

cleaning for other households to try to feed their family with the meagre income they get therefrom.

157



Dissertation Zelalem Destaw September, 2021

In an FGD in one of the schools, a participant said:

The interruption of SEP due to COVID-19 in a district (Woreda) in Lideta sub-city, which is a nown
Slum area, was a difficult time for the schoolchildren and their parents who lived in that district.

FGD participants said that they would recommend not to interrupt SFP even during the pandemic
because interruption led poor schoolchildren suffer from hunger. Kitchen workers said that they

felt sad for the many schoolchildren who asked them when school would reopen for meals.

Due to the COVID-19 pandemic and the preventive measures, such as social distancing, out-of-
job kitchen workers could not earn money by working at social events such as feasts, wedding, and
other occasions as social distancing discouraged such events. For the same reason, opportunities
for house-to-house paid jobs, such as washing clothes, baking Injera, and cooking for other
households totally stopped. They stated “all alternatives to get income were blocked during the
lockdown”. In very rare cases, when an opportunity to wash clothes for other households appeared,

the pay was inconsequential, about ETB 30 to 50 at completion of washing.

Nutrition and food security effects due to shift-based education

Gradual and partial reopening of schools was implemented in three phases as part of COVID-19
prevention strategies. Grade eight schoolchildren started school and took their regional exam at
the beginning in November 2020. Then grade five to seven schoolchildren and those below grade

four started education at the second and the third phases, respectively.

In addition, the arrangements of learning in shifts led half of the schoolchildren in a school to
attend schools on Monday, Wednesday and Friday, while the remaining group attended on
Tuesday, Thursday, and Saturday. This arrangement was intended to maintain social distancing in
classrooms. It, thus, reduced the population of schoolchildren who came to school in a day by
about 50%. However, it also led to feeding only half of the schoolchildren in any particular day.
Thus, unlike normal schooldays during which schoolchildren used to attend school and get school
meals for all five weekdays, during this pandemic, any schoolchild was served school meals only

for three days during the whole week.

This condensed the total number of meals served in a school per week to about 60% compared to
that was served during normal circumstances. Hence, it consequently led to about 40% reduction
in income of kitchen workers. The reduced number of schoolchildren to be fed led to reduced

number of meals served per day, and, extremely reduced the weekly income of kitchen workers.
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Thus, the women reported, the shift-based reopening of schools had led to inconsequential
biweekly income, being not more than ETB 400 to 800, highly compromised compared with their

income before the pandemic.

The team members felt then that their income was not enough even to cover household expenses,

and, emphatically, expressed that “saving out of it is unthinkable”.

In addition, the nutritional wellbeing of schoolchildren was highly compromised as witnessed by
participants of this study. Hungry schoolchildren went as far as begging for food along streets and

they were noticeably frustrated during the school closure days.

According to FGD participants, many schoolchildren from destitute families resorted to begging
along streets when they were off schools, for their daily bread. They suffered from deprivation and
hunger. According to a school director:
The shift schedule, partly, has similar burden on schoolchildren as the lockdown because they face hunger
during the weekdays they do not come to school. They wished they could come to school on these days just

Jor the meal and then could go back home. But it is only the schoolchildren in their shift who can be
served.

Moreover, the kitchen workers were not able to pay back credit they got to run the school kitchens
due to COVID interruption. After the reopening, they got the chance to resume saving and paying

back credit. Thus, they believed that the reopening of the schools brought them moderate relief.

Stressing on the current partial school meal benefits, a kitchen worker said:

Not only during the COVID-19 lockdown, we also saw some grade 4 and grade 5 children begging
peaple on streets when they missed school meals every other day due to the shift system. We also saw many
schoolchildren searching for and eating food from community garbage containers, especially boys.

Thus, schoolchildren had to go to streets for search of food instead of reading, doing their home

works, or preparing for next school day, which would seriously affect school performance.

Effect of price inflation during the pandemic

The kitchen workers said that the rising inflation in all food items, ingredients, and detergents and
other cleaning materials, along with the socioeconomic crisis following the COVID-19 pandemic

had diminished their income and potentially threatened their livelihood.
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Discussion

The findings in this study are similar with global experiences that SFPs have created income to
jobless women and better nutritional outcomes (Alvi and Gupta, 2020; FAO and WFP, 2020;
Saavedra, 2020). Our finding is also consistent with other’s that COVID-19 impacted food and
nutrition security (FAO and WEP, 2020). The school closures, interruption of school meals, and

closing of public and private sectors led to job and income losses.

Globally, school shutdowns due to the pandemic led millions of poor schoolchildren to loss of
daily meals (FAO and WEP, 2020; Saavedra, 2020). This global crisis proved that SFP has been the
largest global social safety net for malnourished children, vulnerable, or those at risk (FAO and
WEP, 2020).

Indian experience proved that the lockdown of schools due to the pandemic had clear consequence
on the food security of children which might continue to have long term health and economic
impacts (Alvi and Gupta, 2020). It was also reported that the times of lockdown were likely to

remain much more severe for girls and children (Alvi and Gupta, 2020).

Some countries followed different ways to alleviate hunger among children during COVID-19
pandemic-driven school closure. For instance, Brazil had been distributing food kits and/or
supplied food cards/vouchers (Corré et al., 2020). In the US, the onset of the pandemic led to
emergency feeding, named ‘Sendai Framework for Disaster Risk Reduction’ in order to combat
child food insecurity. The experience of school nutrition employees that provided emergency
feeding services during the COVID-19 pandemic showed that the programs demonstrated

flexibility, resilience, and commitment to children during this crisis (Patten et al., 2021).

Similar to our observations, a systematic review in the United States showed that universal school

meals may be associated with improved household incomes, particularly among lower-income

families with children (Cohen et al., 2021).

In Armenia, SFP contributed noticeable welfare outcome among people under extreme poverty or
comparatively strong social aversion to inequality backing its social protection role (Bakhshinyan

et al., 2019).

Households get the room to save their daily cost of meals per school-going children, and in some

cases, they enable to utilize wages to other nonfood expenditures (Babu et al., 2017). In Brazil,
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SFP’s motivated school food shopping supported by market policy resulted with socioeconomic

impacts that promoted rural development (Elias et al., 2019).

In South Africa, SFP was an emerging income opportunity to local women cooperatives (Beesley
and Ballard, 2013). In Nigeria, SFP has significantly improved cooks’ income while training has
improved their purchasing skills, and benefited a wide range of stakeholders (Ayoola, 2014).

Another useful point was that teachers manage classes and learning processes without hesitation
or any stress that may arise from the feeling of hunger reflected out of schoolchildren face or due
to sudden fainting of schoolchildren from hunger. This has numerous advantages to facilitate
learning. Experience showed that SFP has contributed to substantial learning and cognitive gains
for girls and the poorest schoolchildren, and it has influenced food allocation and sharing at the

household level (Gelli et al., 2019).

Globally, good practices have been gained from multiple means of participation (Drake et al., 2017).
Organizing farmers, smallholders, by providing complementary grants so as to enhance HGSF
practice helped countries to improve yield, quality and safety across the food supply chain. In this
case, the program benefit is spilled over to smallholders in their livelihood through acquisition of

income and skill (WFP, 2013).

Similar to the finding in the current study, regular inflation in food prices and inadequate storage
facility, increasing cost of goods, bureaucracy, insufficient technical assistance, and resistance to
changes were major challenges to the effectiveness of school feeding program and school farms

are believed to contribute to SFP (Azubuike and E. Mbah, 2019; Mossmann et al., 2017).

Often, the Ethiopian academic calendar of primary and secondary schools lies between mid of
September and end of June. During this time, school meals are served for a maximum of 170 active
school days. This implies, schoolchildren do not get meals for at least 100 days, including 72 days
of weekends, 14-16 days of semester breaks, and other 10-12 holidays of school closure. In
addition, the summer break takes around 95 days which covers between beginning of July and end
of September, during which school meals are not served. Thus, SFP provides meals for less than
half a year. Therefore, the Addis Ababa SFP, although it is considered as a social protection
program (WFEP, 2020a), cannot be considered as a program that intends to improve the nutritional

wellbeing of schoolchildren. It only serves to keep schoolchildren in school during school days.
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Similarly, it cannot be considered as a means of sustainable income source for poor women who

invest and work in the school kitchens.

In addition, from this point of view, the community, more specifically families of schoolchildren
get economic relief only for a cumulative extent of less than half a year. This suggests that, a full
year coverage of SFP may make SFP a complete social protection program and doubles the benefit
to schoolchildren, women cooperatives and parents. This may, in the long term, also result in a
positive effect on human development. Though, the major objective of SFPs is to alleviate hunger
in schools (Drake et al., 2020; WEP, 2020a), it is vital to consider provision of meals at homes

during those breaks throughout their studentship.

Currently, the average expense to feed a schoolchild through the school days in one academic year
is ETB 2720 (~USD 65 in 2020/21). This is slightly higher than the WFP’s 2020 estimate of USD
55 of median cost of school feeding per child in low-income countries (WEP, 2020a). Experiences
show that SFP is low costly while maintains food and nutrition security (Forrestal et al., 2021; Long

et al., 2021).

The meal price in Addis Ababa (~USD 0.4), was almost equivalent to that in Ghana (USD 0.33)
per meal per child per day (Aurino et al., 2020). Similar to the finding in the current study, cash
transfer in Ghana’s SFP is employed every two weeks. However, Ghana’s SFP experience showed
delayed budget reimbursements to caterers (Aurino et al., 2020) which rarely happened in the Addis
Ababa SFP. Such delay in cash transfer would affect timely marketing of food items and food

preparation at schools which leads to compromising the quality of the meals served.

The low price of meals per student with its dual undesirable effects of low income for kitchen
workers which likely leads to compromised nutritional quality of meals, call for reconsideration of

allocated budget for meals.

Provision of meals during weekends, holidays, and semester and summer breaks would keep
schoolchildren food secure while women cooperatives get better income. In the United States,
food insecure children receive weekend feeding programs which aimed to alleviate food insecurity

(Fiese et al., 2020).

Another important issue might be the situation that there is no school feeding policy in Ethiopia
which may hinder effectiveness of the SFP. The absence of clear policy on school feeding in

Tanzania resulted in compromising effective delivery of the intended social protection emanating
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from quality school meals (Roothaert et al., 2021). An experience from Brazil also showed the
effect of policies and legal frameworks for a successful deliberation of quality school meals,
including fruits, and vegetables that improved food safety, and promoted family farming (Sidaner
et al., 2013). More specifically, it has been seen as an enabling factor to maximize healthy diet and
eating habits, safe food production, and maximizing the returns for society (Kroth et al., 2020).
The Brazilian SFP works under obligation by law to designate a minimum of 30% of the federal
resource with family farmer products and is responsible to feed all Brazilian public schools (Elias

etal., 2019).

Conclusion and recommendation

The findings showed that the Addis Ababa school feeding program has conclusively brought
socioeconomic benefits to the women, such as source of income and psychological relief. It keeps
schoolchildren effectively attend school. As schoolchildren from food insecure households are left
hungry for more than half of the year, it is important to raise the program to a level of large-scale
social protection program so that food insecure schoolchildren can develop into well-educated and

productive citizens.

However, the interruption of the SFP due to the incidence of COVID-19 and the shift-based
education system introduced thereafter hindered schoolchildren and the kitchen workers from

getting optimal nutritional and economic benefits, respectively.

Local market integration of food products with farmers and wholesalers would strengthen the SFP,
improves income of the women, and also promotes sustainable Home-Grown School Feeding

Program.
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Annex

Major topics of the Key Informants Interviews (KlIs) and Focus Group Discussions (FGDs)

1. Background information about women Associations’/Kitchen workers

N

Benefit of the school feeding program (SFP) to the women

&

Benefit of the school feeding program to community and community response to the
SFP

Finance, credit and saving practices of the kitchen workers

Inflation and prices of meals served in schools

Schools’ role and participation in the school feeding program

The role of the Addis Ababa School Feeding Agency in the school feeding program
Effect of school closure due to COVID-19 and the consequence of teaching in shifts

e A S

Challenges and opportunities.

Table 53: Qualitative data collection sites

No. | School | Sub city FGD | KII Date Number of women
16. | ABT Yeka Yes | D/D/r 3/6/13 12
17. | EST Addis Ketema Yes | D/r 4/6/13 17
18. | AND Arada Yes D/r, DDx, 8/6/13 21

Teacher, kitchen

workers

representative
19. | BG Bole Yes | Teacher 9/6/13 20
20. | BHN Gulele Yes | D/r 10/6/13 23
21. | GF Nifas silk/Lafto | Yes | Teacher 11/6/13 20
22. | TY Kirkos Yes | Teachers 12/6/13 12
23. | KK Arada Yes | Teacher 12/6/13 21
24. | AA Arada Yes | Teacher 16/6/13 17
25. | KM Kolfe Yes D/Dr. 24/6/ 21 20
26. | AB Nifas silk/Lafto | Yes | D/r. 01/7/13 14
27. | ATK Akaki Yes | Teacher 1/7/13 12
28. | DZD Lideta Yes | Teachers 25/6/21 6
29. | NKB Yeka Yes | Teachers 26/6/21 9
30. | ALM Lideta Yes | Teachers 15/6/ 21 16
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Synthesis: School Feeding Program in Addis Ababa — Nutritional and
Educational Effects, Food Safety KAP and School WASH
conditions, and Socioeconomic Implications

Summary

The Addis Ababa School Feeding Program was established in February, 2019. As a result, this
research project had the chance to carry out a baseline assessment and longitudinal study. The aim
was to evaluate the impact of the SFP on nutritional and educational outcomes while also assessing
school WASH and food safety KAP, and socioeconomic benefits it brought to women involved

in kitchen work and to the schoolchildren.

The study evaluated the Addis Ababa School Feeding Program with regard to five major subjects.
The first theme evaluated the nutritional impact of the program on schoolchildren. Secondly, the
dietary quality and adequacy of the school meals were assessed to determine if the daily dietary
requirement of schoolchildren of different sexes and ages is partly fulfilled by the meals. The third
theme dealt with the impact of the program in academic performance of schoolchildren. The fourth
one dealt with food safety issues related to food safety knowledge and practice of kitchen workers,
who were considered, in this study, as kitchen workers. It also assesses conditions of school WASH
services in schools. Finally socioeconomic benefits brought by the program to kitchen workers and

schoolchildren were presented

Mixed methods of quantitative and qualitative studies were used. The study was mainly based on
longitudinal study design that aimed at repeated follow up or growth monitoring of schoolchildren
who received school meals. Appropriate sample size determination technique was applied that
assumed the number of repeated measurements, effect sizes, power, level of significance, and
design effects that would arise from the complexity of the study design. Sample sizes were

determined at school level to finally reach a size of 90 schoolchildren per school.

Multistage-stage cluster stratified sampling was used to achieve a whole sample size of 4500
schoolchildren from randomly selected 50 schools from all sub-cities of Addis Ababa. At the first
stage, list of all primary schools that serve school meals were collected from the Addis Ababa
Education Bureau and organized hierarchically at their respective sub-city and woreda (district)
levels. Then five distinct woredas within a sub-city were randomly selected followed by a random
selection of one school within the prior selected woreda. Five schools were randomly selected from

a sub-city. In the next stage, the list of names, sex, grade and sections of all schoolchildren
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benefiting from school meals were collected from each target school in order to establish sampling
frame. Then, list of schoolchildren was sorted out by grade and section, and sex. Finally, a random
sample of 15 boys and girls were selected from each of grade one to grade six to balance sex and

age groups.

Fifty health professionals were recruited and given training to employ the cohort studies. The Addis

Ababa Health Bureau recruited the health experts from health centers close to the targeted schools.

Quantitative tools for anthropometric measurement and educational data were developed with lists
of the target schoolchildren. Other tools included those for food safety KAP assessment, School
WASH assessment, and Dietary quality assessment. Semi-structured qualitative questions were
administered to collect data through Key Informant Interviews (KlIIs) and Focus Group

Discussions (FGDs) with school directors, teachers and women cooperatives.

The study duration was between February 2019 and January 2021, whereby the baseline and the

end-line data collection were done in June 2019 and January 2021, respectively.

Descriptive and inferential statistics were employed to analyze the quantitative data. The qualitative

data were analyzed through transcription of audio records and narrations.

Conclusion
The study has established several conclusive evidences.

i Significant number of the schoolchildren were found to suffer from more than one
form of anthropometric failure during the baseline assessment of their nutritional
status.

1. The dietary quality and adequacy of school meals provided satisfy at least 30% of daily
requirements, which was, however, below a two—third of the recommended daily
energy requirements.

iii. The school meals were not diversified enough to supply the various macronutrients
and micronutrients required for healthy growth of schoolchildren.

iv. The Addis Ababa SFP improved educational outcomes as it contributed small to
medium effect sizes to academic score, attendance, and enrollment.

V. The SFP has reduced hunger and associated manifestations in schoolchildren resulting
in vibrant and active classroom activity which enhanced the teaching—learning

environment that was valuable to improve education quality.
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vi.

Vii.

Viil.

iX.

xl.

Xil.

xiil.

xiv.

XV.

The Addis Ababa School Feeding Program had medium to large effect sizes on the
physical growth such as height, weight, BMI, and MUAC, of the benefiting
schoolchildren.
Food safety knowledge of kitchen workers was low, and it influenced their attitude and
practice in implementing appropriate food safety measures.
The food safety practice exercised in the school kitchens as observed by the health
experts was low
The overall basic school drinking water, sanitation and hygiene services (school WASH)
was low.
The COVID-19 lockdown caused overwhelming crisis on the nutritional status as well
as food security of schoolchildren as the consequence of the complete long interruption
of the school meals because of school closure.
The complete long-time interruption of school meals due to school closure during the
incidence of COVID-19 imposed a complete loss of income among kitchen workers
and increased economic burden on parents.
The long school-breaks due to summer and semester-breaks, weekends and holidays,
had led schoolchildren to miss school meals which resulted in largely compromised
nutritional outcomes, income of kitchen workers, and livelihood of destitute parents.
The shift learning system introduced to maintain COVID-19 prevention precautions
such as social distancing had compromised the number of school meals, that
schoolchildren might get, four meals (40%) out of the total ten meals which were served
in a week during normal circumstances — which also had led women to lose of the same
proportion of their monthly income.
Thus, these instances of long interruption of the school meals due to COVID-19,
several occasions of school-breaks, and the shift learning system could worsen the food
insecurity situation of the schoolchildren, and the kitchen workers and parents in their
households.
The socioeconomic benefits of the Addis Ababa SFP was multifaceted.

- Kitchen workers got economic and psychosocial benefits.

- Destitute parents were able to send their children to school where they were fed,

resulting in reduced household expenditure on food.
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Recommendation

The Addis Ababa School Feeding Program can improve the quality of school meals through
diversifying nutritious foods in the daily menu and improving food safety KAP of the kitchen

workers.

With the current multifaceted socioeconomic benefits of the Addis Ababa SFP, consideration of
weekends, holidays, and summer break feedings, would strengthen the position of SFP as a robust
social protection program as well as an educational incentive by alleviating children’s food

insecurity and maintaining retention and preparedness for the next academic year.

School feeding policy is inevitable to Ethiopia to maintain efficient nutritional, educational, and

socioeconomic outcomes of the SFP.

Multiple Micronutrients Supplementation (MMS) and food fortification would improve the

micronutrient deficiencies.

Local market integration with farmers and wholesalers would strengthen the SFP, reduce cost and

improve income of the women.

Assistance to strengthen financial management of the women cooperatives would help them

efficiently manage their cost and benefit.

Future studies may consider studies whether fortification, supplementation, deworming, nutrition
and food safety trainings, community participation strategies would strengthen better learning

outcomes, nutritional wellbeing, and socioeconomic impacts.
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Limitations

The major limitation of this study was that a comparative or control group was not established.
This was because of the fact that the Addis Ababa School Feeding Program was implemented at a
scale of universal coverage since the beginning that all of the schoolchildren in each school were
involved in the school meal service. However, a repeated measurement cohort study at four time
points for overall two years of follow up period would produce a robust data based on which the

impact of the program can be assessed.

Since the incidence of COVID-19 imposed school closures before the fourth (last) round
measurement was employed, it was not possible to maintain the proper time interval of
measurement for the last visit. Despite our plan was to employ the fourth-round survey in April
2020, schools were closed early since March 2020 due to COVID-19 imposed national ban. As a
result, we postponed the last round until the reopening of schools with an aim to assess the impact
of the interruption of school meals following the school closures. The data collected during the
third-round (January 2020) was, thus, used as baseline status before the incidence of COVID-19
to compare the change in nutritional status based on the data collected during the last round

(January 2021) after a yearlong school meal interruption.

As the Addis Ababa SFP was initiated after February 2019 (during the second semester of the
academic year) and since there are semester breaks and summer breaks in any academic year, the
best possible time of taking baseline data and the optimum interval of assessment during our study
period would have been better to be before a summer break, then as soon as the next academic
year was begun, then before the upcoming semester break, and lastly at least three months later
after the second semester was started. If the study didn’t follow this possible alternative, it would
have not been able to establish the baseline, and as a result we could only have collected data at
two time points of measurement — which would be against the study design. As a result, our study

might have suffered from low base to evaluate the effectiveness of the program without a baseline.

The opportunity that our study collected data before and after summer breaks spent without school
meals and that before and after school shutdowns spent without school meals due to COVID-19
preventive measures have rather given us the chance to assess the impact of the interruption of the
school feeding, on top of the fact that our study has also assessed the effect of the school meals

served during normal circumstances.
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The school closure due to COVID-19 created some sort of challenges in the collection on dropout
and attendance over consecutive three years. In addition, rate of new entries/new enrollment was

not included in this study.

The educational inputs such as teachers, books, other teaching materials and teaching learning
environment were not considered, even though changes that may occur during the study period,

might have effect on schoolchildren’ achievements as well.
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Appendices
Questionnaires

Anthropometry, dietary adequacy and quality, education, and school WASH and Food Safety
KAP
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ATLUI° CTIUCT U v QAN PLmPIC avlB Ao NAA AT FUIEPTT Aav)gege
ALLAI®: NAPII® PHG®F7 A7LGTNT 07 L.PLE oo P7PT LANAAT:

4P LT 127

hP: _ RLRAUY:
age
&LCM

o AN AP W1 0L29.PPA® TLE A0NG/LE ALLRAIY T PaoomCdT RECT/6h =
o Nl 7 04T PPE RAPT?

o (PPROT awAN/T)x

o AU7 awFaoC ATANU?
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PPN aomed Ngegert $X Il

ATVUCT 4 91 TCPL-9° Am P78 A7VE2PTF @ E/Ah0872T/Fohf-TF

Mms LAPATY! CTUCT 0T 910 TEAE9°7 N-tavpirt AF62T LOAT MG AG
Pravamy 9o FELAN COLFANTT U3 Aov@mC ha%0 A0 LL0CA: A%0 AN
MmS L.CGT AG hAa%0 AN FRUCT (LE 2C Moo H0NC PG ALNLLT 1o

Y PGT P90 AHIEPLTG ANT 09°10 T(EV00- 292414 KA+ da MG AG
Pravnm 9°NN PAT @7 Am-P1: ANVFANA AG AWLC A 7100 0T P90 T (C L~ 00
O-taoo I, T76PT7 AL Pavd)@7F PANAP 01T ovm’7G P HI°VCT av @ ANT AT0NA7::

0-+a et nea 2725 1017 9°VCT LA W14 +716PF ovhihén 4500 71627
(Y PG LATGA:: CIVT 1L ANAPR 01T AoohJ-TA dool: PNLTST PanrF
¢ ooSFo7 A7aNA7: A7804.40 01 0TI AToNSAT: heTosa PolonLo-
avlBG NY° ov-Q. (lov-A. P°AM.EPrE: O 1o (1T 769" NPGE opd-16 P71 L4N N
+LPT NA RTLATS ARSI NALATY® PIlo- TIRLT LTAA:

PG Po YL PN T (EVL-007F oo 19°19° AT6PT PFavimt &G MG7 P9°N)
NIACT 2.1 A“IPLAN AG ATI°VCT V8D av@AA PLmPI° avlBd AonON0N NF
ATE TP TTT Ao 19CNIC R L LAYC

PHY PG LHT AG o-mol AA%O0 ANQ TF9°VCT (LEC: AMS (LC: A7%0:9° A’%avphh I To-
1LY LIAZA::

NANY PAELT Ravl: DNLTT P7F 6P avm’? W7L7100 4.3 LT o127 LIANRNT
7L MANNET A7mePAT:

A“LLL1N0 UG 6.FPLE 1h::
PoAB/A057 NI°T 47
e+7ém- O9°
PoE/A1452/ ov-a. NI°:
&C™7:

+7:

186



Dissertation

Zelalem Destaw

September, 2021

Anthropometry

Table 68: Schoolchildren’s physical growth monitoring questionnaire

PP T PROA AL V3 oo P/ PR

¢7 (PHOC/%.9) nea ey 05 TEUCT 0t
Date (dd/mm/yy) Subcity District School
oo Pl 7 rge | monest N
2+ |hea Birth date NL tav
n nge Sox | Secti| (#Hciam) | (Years) Weight | Height MUAC D
£ Name on | Date (dd/mmiy) | A% 7% (kg) (cm) (cm)
No +7 |oc | 990 |17T)

alrlmlinlDZ]lolo|e|N|o|o|s|w|Nd| =
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Dietary adequacy and quality
Table 69: Dietary adequacy and quality questionnaire
CHVCT LT 9210 TR LN 28T E oo’ AT HCNC

1. ®CnO/Breakfast 2. 2°4/Lunch
7 (P7/wC/%.9°) Date (dd/mm/yy) | asa o7 0l4 T9VCT LT
Subcity District School
S /4 A N 7/ N N M R
| |

Menu

Days Name of food Food Description I"tepar?mon
ingredients

Monday

Tuesday

Wednesday

Thursday

Friday

Amount of items constituted in the food (gm/ml). Weight (Wt.)

Total
Days Name of | Item Wi Item Wi, Ttem Wi Item Wi, Item Wt | W
food 1 2 3 4 5
(em/ml)

Monday

Tuesday

Wednesda
J

Thursday

Friday
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Education: academic scores and attendance

Table 70: Semester academic scores and attendance form of schoolchildren involved in the Addis Ababa School Feeding

Program
*he /T
P76 2F hThe o-mA h100%: €4 MMt AS “IR4T 012011 PP T
A% 02012 999 e«
Average scores of schoolchildren (100%), Attendance and If dropout,
Dropout in 2019 and 2020 . write 999
+7 (PHOC/9.97) nea hley s |t o
Date (dd/mm/yy) Subcity District School
o | é'w‘ 2011 Sem | 20””86”‘ 2012 Sem | [2012 Sem 11| ID
Name rade A Po* LA Po*
40 | 100 | .. [40|100| i | 40 [100.0[ o0 40 |100| 0

alelzlg|zglo|o|~N|o|a|s|w|v|[=|§w > §
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Education: Enrollment and dropouts

Table 71: School based enrollment and dropont

+7 (PHOC/%.9°)
Date (dd/mm/yy)

nea ot
Subcity

al5
District

T9°VCT -
School

S [ /) ey /) p———

DI P: PTIVCT wlE o UCT Ll aolfAC aoi-Afla-dl Aalld!

NB: Gather academic statistics from record office of the schools.

Y T°VCT 0T aawaC etaoi il H76PT 0 T o-?
Number of students registered in the school

aohld9° 2011 9.9°
September 2018

nea | o7 0l

Grade | Boys | Girls
]

XN |~ (WD

aohhl9° 2012 .97 aohd9® 2013 .9°

September 2019 September 2020
nea | o7& 0 nea | o7 0
Grade | Boys | Girls Grade | Boys | Girls

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

(Y T9°vCT O Aon®IC D-tool - 6P TF o0 PRI +T16PT
a7 $Fao-? (Dropout)

aOhdoe 2011 9.9 aOhdo® 2012 9.9
September 2018 September 2019
nea | 078 | ok nea | 078 | ok
Grade | Boys | Girls Grade | Boys | Girls

1 1
2 2 2
3 3
4 4
5 5
6 6
7 7
8 8

aOhdg® 2013 2.9°
September 2020

nea
Grade

o7l | O
Boys | Girls

1

O IN[O |0~ [W|N
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School WASH and Food Safety

Consent Form
PPa aomlP O9°9°7+ A
ATV AHIZPF: 4QF4d aoI°Ue-F AT TEDL-9° A2 F

MG LATATY! ht/o/Ciolét = DFFYPUCT 9210 TEVLI° IC (12 eHE 19
MGt AG LUTrE Phad 90N ANMELE T Phanaimy 9PPN: FICVCT ARG AT
TGP TR AL PGl ALNLLNT Yo

PG 2477 19°-0 ANIELTS AT (19°10 T V00 Po2.0-14 AhAT P90 MG T
AG 2CYT-9°0N0M7 Ntovplirl PAANT @7 Ao-P1: hovphilt @L9° AOTANN AT AL
awlA0: Mod: PPN APCOT: oo, AP T RIAP 0L oomTS P1-9°UCT
G ooqrt: AP0 APLWLPT PA®T ADTLLP 4-L85 TIPS RTS09° P90
TE0077 @M ao9°9° o=

NAPI9° 09°10 T Ee-00 A0I4, eV ANAT (Y H6P oombd ATLCINT=
amPdE 0:40 Ah 0:50 4¢P A.0Ne LTAA: CPA oom 7 ovls (N V-2 Aol
COTA N7 NLI°R ATPSAT:: ACAP CoLAMT aovlB ov-A. (lov-A. “L0PL-Prl: O 1m0
10 PULOAMCT PPATT AT AP LG hGRLAIC:: (e 7169° avaph L1 L4.N T TR
ha o200 aOm T ALI1259°: Aoomld9° oo ooml7 N°L48NHNT L 1R LT
LAa. =

PG oL PYCNN TEULovF (oo 19P19°  AHTICPT AT MGl PR
NIADNNT RT7909° ACTI°VCT Ve ov@dA PolmPI® ovlB Ao A7 A7E,
ACOPT Aoo9°19° ALLAY°: NAPTY® KON 9°79° ALMTIET AL PLERIPT7
AevaopN LIPPNS-= FANT @7 oo Ao ALmNPNLTFI°: 1IC 17 (PGS
(i CoLem-L 17 COLATIP 1T AG 91 R7L T A7R7LPHIE oo\ AT50ANAT
AOSAV: ACOND2 01770 GEPrEG L8 ALMT IR LovANAT =

NFPa oomPd AwA1G LPLY 1917
hP: hLLAVYI":

nge

&G

oA AP W1 0L “1LPPA0 TPLE AN/ AL NPT Paomld? RECT/eh,
Nl iy 4T PR RAPT? (PPEROT a0/ D)= hU7 oo oo ATFAND-?
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Table 72: Food Safety KAP questionnaire

1. General Information

ne: n/n-17: /01 fm.g OQAov-0:

+7:

Code Subcity School Health expert

Date

Instruction: This module of questions should be asked to school food providers, female teachers, and Parent-Teachers-Committee members!

1. 790¢6-P: O NN RS ATLPP avlk

Social, demographic and economic Information of Staff/food handler of School Feeding Program

+.d. PLLPT aANT
No. Questions Responses
1. PN ANIE/ AP LN/ ATE NG ov-A. AY°
Name of staff/handler
1. @78/ Make
. N
2 ZFGender 2. 0 [Female
Date of Birth
/DD/MM/YYYY/
3. 0L/ Age
Y S S o S
4. TI°VCT L5 /Educational level
L1 | PRROE TIVCT APLPA?
' Have you ever attended school? 1. h?/Yes 2. fa9°/No
1. 4% ARAT OIT/ Elementary (Grade 4 and
below)
2. 5%-6% N®N/Elementary (Grade 5-6)
3. 75-8% NEN/ Elewentary (Grade 7 — 8)
wp | AP IE MG PTPVCT REEP PR ar? 4 9FAOF AEA/ Secondary (Grade 9 & 10)
' If yes, what is the highest level of school you attended? 5. ME-125 NEA/ Seondary (Grade 11 & 12)
6. @G | & oS & I/ Preparatory (Pre-I
& 1l)
7. ATOTY Diploma
8. PavPavl® 514/ BSc/BA Degree
9. UQTHF .08/ MSc/MA Degree
1. Pa*%9°/ None
5 PG avRG: pvae-t (POLTACTT LI Lmy) 2. “770-/ Read
’ Literacy 3. ooR4/ Write
4. "5 orZ%/ Read and Write
6. ¢ 2NF Yz /Marital Status 1. £10/Married 2. £410/Single
- 0910 TEeovo- CAPT Proee LCA 1. @IPYL Teacher
’ Job type in the School Feeding Program 2. 9P9) AHILE/Food handler
8. Nov- e, CAPT CHININT LW/ %av- T
Years of service
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How long have you been working as a food handler in food
preparation in SFP?

9. Are you paid for this setvice in the school feeding program? 1. h?/NYes 2. fag°/No
10. | OP7 a07T FTECPT 9N PLCAA?
For how many school children do you provide meal?
AN NIEE P (Pws 97 PhA 1HIA
1 eoma?
How much do you expend per month, total?
ALLePCO-T 70 helhé.a® (oC 97  PhA
2| etcéa?
How much profit do you get per month, total?
9°10 FEEI° av st haofaoCP (14T AA 0,
13. | 78 @RI 4 MNCPT? 1. h®/Yes 2. Pag°/No
Did you have any source of income or job before the current
employment?
o0 TEEI° havavldp P (141 A" 108 oChe 0.2
14. | 9°7 fhaA 0C?
How much did you earn on average per month, before you ate
selected to provide meal in SFP?
1. 09°1 ULET AZ°L NN 3 Becanse |
go- ~© @) go goa), L have exiperience
g:ﬁ rl)‘] TELEI NN AP\ BT Aavldan 2 US4 APAET A9o
15. t N1l ar/Because 1 am poor and my
. . N hild/ children are eligible
How do you get involved in th this ? ‘
oW €0 you getivOvec I TAe Pogram I TS Program 3. V7T AT Becanse I am pro-poor but have no
children
PN AT (AET: AA/“20 T AT Aldo-
PULT 4 hI°(2)
16. Household size including children, husband, spouse, and others
living in the household. How many people live in your family
including yourself?
PAET AT @3/ Boys:
17 O/ Girls:
How many children are there in the household 1
/A mG/Training
No. Questions Responses
20 PN ST ST AEET 2AMS | 1) h9/Yes
5| onga- ewa? 2. ag°/No
Have you ever attended any food safety training course
~AMSo- OACLELT L9 C°NC 0l T hdd? | {1, ho/Yes
Have you ever attended any food safety training course for which | 5 eagv/No
you have been offered a certificate
PO T ECI rlondae (R4 QA 577 PP
19. | ANEET mAmS F0PF2 A2 1. h2/Yes
Has any training about safe food handling been provided to food 2. #a7°/No
handlers in your current food preparation facility?
1. 0AZLOTC K7L W/ At least once every term

AP O 07 LR?

2. NMOZLNAC U0t LI/ AL least once every year
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If yes, how frequently is training provided? 3. M%avt K7L U/ At least once every two years

20.

hygiene

storage

Mht-ad COOF AL mAMT odRo Lao-P 02 4. fom1a1f DIPT GRVT
Have you received training regarding the following?
procedures

maintenance program
7. PN MGt PLav

precautions

1. P94 7295 AmOP/Personal

2. herha aet na“?nd oo/ Chemical

3. ¢10e avhahA/Pest control
Am0P/Equipment cleaning

(AMG POONSTT CON oo, avlop/oqr) 5. 27108 Ll roe/hwisC PRI

(Choose all that apply) -‘h--A/Kitchen operation procedures

6. PavIN1e 1L 8P hPPU AT
¢7.9€¢/Equipment care and

P7PEP/Food allergy safety

2. em577 P9°10 KH1EE T da-+1/ Food Safety Knowledge

Fruits or raw vegetables (Cabbage, Salad, Pepper, Tomato, etc.) must be washed
using clean water before eaten

av (T
Answers
1.-+nnd/
Correct
e T oL > FhnA
Questions hLLNI°/
Incorrect
3.hAa@-P9°/
Don’t
know
&LTha- DATLNAD- 9°707F/Storage of perishable fresh foods
Storage conditions
NAINAT POLTTE LANAA: PN0T Tl NDF PPE AP NPT (AT eI @ WTET:
1 T AATE AN ALYT) hadeT hlOd @29° AN hHHDE 9°0F OC hivhhe
" | ANhA &TFAN
Animal source raw meats, internals such as stomach, small intestine, liver, kidney,
heart, can be contaminated if stored together with other cooked or ready-to-eat foods
Cooking temperature/ Food Hygiene
o | OT opyT 07040 07N aoNAAAT AT CO-P0 (22AN: 771 hth hP7 ThAA
' )
How do you know a sauce is cooked thoroughly
Cooking temperature/ Food Hygiene
3 OT LI ACO N°LA0F L “Vrtath @89° 0L “MAA 9°707 MG LLCIPA
T NA- LGN
Cooking sauce thoroughly makes the food safe to eat
Food Hygiene
CU-GFoPT MRI° Té hTANET (A7L 10077 AAME $OAMT SCLT LOTEI CA-T17)
4. | Agooo' Ml hooP 0T @ 041 N30 @Y ooFmNl ANT@-::
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+d
No

TOELT
Questions

oo AN
Answers
1.-nhd\/
Correct
2.FnnA
heLNI°/
Incorrect
3.AAm-P9°/
Don’t
know

I 1LY IRVS
Personal Hygiene

AZT IO 097477 @RI° b7 NTTANT NALT M990 ECT°T LNhAN/LETHA-
Hands can be contaminated with microorganisms/germs during sneezing or touching
face

A% AL 2990071 BNMMT (ALT 2183k ECI°T7 LANP@ LLHATAET SNhANT 9°7
o-0T AAho- AN STAN

Wearing personal item, ornaments such as rings, watches, necklaces during food
handling can hold microorganisms, can contaminate and food

ALT 024 ENPTT NaomPb9°: TN AL LT WG ooV PT T NavfH (hQ7 07783k
ECTT N+AM- £NhAA-

Hands can be contaminated by using towels in common during hand drying; touching
utensils and cooking materials.

CovtEim PEET FAG/NNATF @LI° NALT N9183¢ ECTTF ALH 2TAN
If nails are not cut short and painted, it can contain microorganisms that can be risk
of food contamination

ALT P0E ATINATT N°TAGT AL 197232 ECT°T 2NhAA-
Hands can be contaminated when touching pets

ALT o088 (L @0T NAL7T 177832 CCI°F LNhAN
Hands can be contaminated in toilet rooms

AZT Té 20 NovfH (a7 N7183¢ ECI°T LNhAA-
Hands can be contaminated with microorganisms by touching raw meats

PN oIS (hLT P71 ¢ ECT°T LN$ LLHA
Wound cover can hide microorganisms/germs

ALTF Novav M (eoA TS Noom @) LH (A7 P21832 ECI°T SNhAN-
Hands can be contaminated during eating and drinking when preparing or serving
food

10.

AT PIN-0AL NTF ALLTC NadT avhnt PSE2E 9°0101 GT@-:
Hands can be the risk of food contamination that cause foodborne diseases

11.

L£h7 eA 1287 hONP PN OAL OLCTTY A78h0T hlL2LC1HT PG PS Vv 2T
ars 10~
Poor personal hygiene is among the main risks that could cause foodborne diseases

12.

AZT ARE AGT, 0R9° ATC hhithi @@9° NTC NTIRLT MhL7T P7183¢ ECTT
L0hAn-

Hands can be contaminated by touching mouth, nose, hair or touching fluid from
acne

13.

NIE G@- $87 AFT1G A% 00T NAL7 7183 NNF AR ECTT £I15 0
Microorganisms can be available in skin, mouth, and nose of a healthy person

0,24 NMNHS P9 aoaol
Cross-contamination and food poisoning

7°7N_hO@ @L9° AT 9L1-9°8C IC N7L4MC Fah, AovlH TAN:
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+d
No

TOELT
Questions

oo AN
Answers
1.-nhd\/
Correct
2.FnnA
heLNI°/
Incorrect
3.AAm-P9°/
Don’t
know

Food can be poisoned from contamination by human or animal faeces

9o HIE T hooLaoC Nt AT N@-YS NG godmA P9 NanT7 L+ TAA
Handwashing with clean water and soap before food preparation can reduce food
contamination

CAR AP/ oomebd° P9 NAATT P FAN
Using glove can reduce food contamination

9N HIE T ovIN1e 0L LT 7 MAT: TIMANG “IR8T ¢9°7N NadTF SbFAN
Washing and sanitizing equipment and utensils reduce food contamination

7°90 NTLHOENT AG P97 oINPT S TN@- HI8 AP0 Aha, ooNAT @Lg9°
ao M e9°7N NadT7 ALanTA LTAAN:

Eating or drinking during preparing food or around clean food serving equipment
could increase the risk of food contamination

HEHOE 90N AZRIS 07PN P 0110 AN D $9°0 N7 ALanTA
LTAAN::
Failure reheating thoroughly could be a risk of food contamination

+84,24 Nant 9°7 WP PP
Do you know about cross-contamination?

MN-0AL NNFPT
Foodborne diseases

S22 (1970 NhdT ATANGE LTFAA
Typhoid can be transmitted by contaminated food

AT, hL. (. ALO NNF 09°MN NadT 9°n2eT AATANG STFAN
HIV/AIDS can be transmitted by contaminated food

FPOIT NN ACTTE AFAAGE BTFAA
Diarrhoea can be transmitted by contaminated food

+P1T 0-H0hA @9 AR AAANGE LTAA
Diarhoea can be transmitted by contaminated water

0 NN~ (Hepatitis A) 09°70 Nhat AhdT SFAA
Hepatitis A can be transmitted by contaminated food
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3. P57 P9°7N0 AHTBET Ad-HAONN/H79A/Food safety attitude

T4

No.

TEEPT
Questions

aA\NT
Answers

1. an®1700-/
Agree

2. Al 779°
/Disagree

3. ACIMF
nGLAU-9°/
Not sure

ngeaN H2e+ Nt A%27 GAaoF MNP 110 ACHEY ®LI° MA-T -Fav 0 2T
AP L vao?® ®LI° A+PoIT A20M SFAN NAD- LO0N

Any failure for handwashing before food preparation can be a risk for
abdominal disease/diarrhoea on you or any other consumers

PavINIE ao1L PTG Povav e OUSTT 07IMAN £9°7NF M.S9T'rF AaomNP
LOTAA

Cleaning food preparing equipment and dinning dishes keep food safety

PAl aodme oo INILPT AL P32 1 @9° 1&AT PMG AMANT hL)D
A faoM SFAA NAD- O

Think that any failure on hand washing instruments can lead to a risk for
health

eNhA PN aoIALL AP AIN-ONE NNFPF avd.mC PG 9°n7 2T 10 NAD-
£0n-

Contaminated food serving utensils can be a risk for foodborne diseases

7N AL 03 PFavao- PP (AT hG aoT6: P70 1LE7
AP LTAPIM-0AL ®LCTHY ovhO 97 00T ST NAa- £aA

Food handlers who are sick due to foodborne diseases and have bad
personal hygiene can be a risk for food outbreak

0% C3mNNT GATNS Acv@A®f PPA @4 oL AC NC hihL4. A9°7N ANant
9> Mh A7 STAA NA®- £NHAA-

Water used for washing materials and cleaning floor can be a risk for food
contamination if disposed anywhere in a compound

9°9N NPLHIENF AS 9°IN avIA1LLT NoLF4m-0TF AhaN, oo @g9°
oMMt AN Nadt £IAMA Nad- £an-:

Eating or drinking in places where food is prepared and around places
where food serving equipment are cleaned can be the risk of food
contamination

LANNN 9°0°F hNAA 9°7N DC hrb'ine/ae AL hrbdaome £9°N NadT AdmC
LFAN NA@- £NAA-

If raw foods are contacted with prepared foods or stored together, food
contamination could occur

197




Dissertation Zelalem Destaw September, 2021

T4

No.

TOEDT
Questions

aA\NT
Answers

1. an®1100-/
Agree

2. aA0O77779°
/Disagree

3. ACIMT
hgLAU-9°/
Not sure

AeAN/FArE 9147 024 NAATT ShAhAA NAd- £hA-
Using glove can prevent cross-contamination

@17 AFGANT AaemT aomed° HPTITT LhAMAAN NA@- £O0A-
Drinking water after boiling can prevent diarrhoea

N7 eNAN/CH7nth 9°0 hadT 14 10 NA@- £an-
Thoroughly cooked food is safe from contamination

N P7LLHIR ALT PMG 9°Covd- hhdAL 10+ NA@- £HA-
Having health examination for food handlers is important

N°N HIE+F PoLA+4 ALT NPGao: MG 9°Covd- LOAAIA NAD- LAN
Having yearly health examination for food handlers is important

M5 €9°M HIE+ FIVC T/ AMS LALATTAN NAd- £HOA
| need safe food preparation training

N9°7N HIEF PoLA+H4 Wit PMN-0AL ®LCTY 9°n7e1T AP 2FAM
MA@ £nan-
Workers participating in food preparation can be a risk for foodborne diseases

Mm4E PPN Wi rET M@ 13 Fo @-0T AAA (MASTR: A% $8) o0 T
N A%°F ApbCe LITA NA@- LA

A healthy food handler can be a carrier of infectious bacteria that can cause
food-borne diseases

oo N, &t HCE PhaoAh 9o 771G AMA Fap N, goO TIPLAN AT
DAL NTF ALINT LTAA NA@- LA

Leftovers on a plate can be a risk for foodborne diseases if provided to another

consumer

Ng°20 H2E+ P9%4+4 APT ek OClLént ASETo L1710 NA@-
£9°G -
Food handlers need to have health certificate

0FvCE 0k @0t AN HIETS Ao T PUlmboo- @Y avJ-h9®
LNELANTIPA NA@- £ONN-
The water available for food preparation in the school requires water treatment
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4, AAMS?7 P9° N AHTEBET A+190C/Food safety Practice
+ TeLPT av A\ O
No. Questions Answers
P9 aoOAS POLOAGT: 7°70°FF aoAPT
Separation of cooked food and perishable foods
1 POT HIE T heCh ®LI° h9°a Né 1+ ¥ (YT ¢Lov® LenCA +C/Breakfast
' Time at which breakfast or lunch is ready-to-eat 7°4/Lunch
OF ORF" HCA NTLACNT A 0L AARONA @R Ahh TR &b | ] :{“’{'\’é'w"/Often
2. L mﬂ;b o hk\&‘i/Sometimes
Wait for sauce to be cooked thoroughly 3. PAY°/Never
1. APNF/Separately
TU-FLPT ML Tl hTANFT (ATL TovF: (AN AN PCLF ETLI°F | 2 h”ﬁjﬂ n: g
3. | WieCH ea-tr) eOLEOPI AT 09T U > Il ik
Store fruits and raw vegetables separately A4A%A=/On ground,
mixed
AAT NINE POLIM AVATT POLENTET/ROLeNPI M W - 1. avraferae 0>
4. . . 2. heag 0 ot
Store other food items purchased from market in a separate storage 3. A
1. 9°¥1L19°/Often
P72 12EHmMS Amand 2. hAE
Personal hygiene hAE/Sometimes
3. ?Ag°/Never
1 N7°7N H7E M 740 LLEC° LANAA
) Wear clean uniform during food preparation
PPN HIEF hao€aoCP bt PAl BNUMNTT AD-APD- LOAPI NN
2. Remove ornaments such as rings, watches, necklaces off hand before
food preparation
PO HIE+ hovBaoCP bt 01C2T LATGH
3. . .
Cover hair before food preparation
4 P97 AHDE AL PIL oomT TERETLT hATLD LPCMA
) Cut nails short
90 N°LLHIENT LH AEDLT AUT9° AU-T9° L man-
5. . .
Frequently wash hands during food preparation
6 KBS Pl a Tt oo 10?7

Handwashing times

9N HIE T e haoPooC (4T
Before starting food preparation

oM 0LI° NIAVS CHPoom “HNLG 1L AP PT T hoo Pt N1
Before touching food or clean cooking utensils

AZ° N H2E Dé- 04 W14 Nb: Moo h 20N N2+eCN-T LH
Before waring glove or changing glove

N°N HIEF OP T WS 0d OLAAD 0é- O AANS
Between shifting between different activities

£ANNA- 9°7077 heH N71A
After touching raw food items

ALNNA At N, PoLECN 9°70F 7 hoTH I+ 04T
Before preparing foods to be provided

a0 8% N htmeaoo-
After using toilet

NAAT HNIMAE ARE aART7m, @LI° AC hil'ih:
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+ TeLPT av A\ O
No. Questions Answers
After coughing, sneezing, touched mouth, nose and hair
PTNAVCTF® (15T 7 AGS M CTHIENT® “MNALPTT WAs% VLA
After cleaning used dishes and utensils
$44 hanan- A5 1ho14% N77A
After collecting and removing waste
AN AT TINEL/TTITLLT @LI° PAC/Savnh T AES hih- (71A
After using mobile, switches, or gates/windows handle
0 ATOATT hihe 07A
After touching pets
hARTRT AGTE P40 ATCTE AT @890 NG e N7LA
After touching acne fluid, mouth, nose, hair
PIN ovIN1e APLPTT (hhé- @ PoLANN AN PITHN oo @ (CAT
PoPpem, PAFTG PooANA-T7) hih N71A
After touching personal kits (cloth, wallets, beauty creams)
7 AEDT AL LP 04 62N LmPTIn
' Use one towel to dry hands
AP HIETS TImNe eolmbon-t @Y PoLLAPI° M N9°7LF - 1. 0eghziar
8. . . . 2. NC*1.4/Barrel
Store water being used for food preparation and washing 3. Ad/other
ANO7? Pavoo,£5 PorINe IR ST
Environmental, dinning and equipment hygiene
1.Mé-Ch T OL
#0440 TImé-+o1.Lm
hLLPAV-::
Dispose the waste to
garbage
) ) ) . . 2. M9 @1 ATNPAY-:
o "]H??r- ﬂ'l'\ V‘"i'ﬂ(l.? ?\h‘lﬂ.(ﬂ“ .Q‘ﬁ'f""f‘: m”f‘ﬂﬁ?’"’f“ ('1‘1‘1‘"!“ 7\‘! A-h""'i‘ Use hot water while
1. aINICPT w1t ATILTLLAST® A174 STAN? washing
After food is prepared, how kitchen and utensils are cleaned 3. MAav-5 (h%hN) L9
04017 Aao-q
ATNPAU-
Use soap or liquid
soap
4,000 PAI”
No answer
1.2277 047 @07 A
@ APThé haheT
LT 2C e
aoFm (o TE AI°L)
Put hands in a
container and wash
hands together with
others
AETFDY W1l AIRTLIMN NFLI° AhTA AT LTAN? 20 ﬂf_:j'; TV
2. | Tell the order of washing your hands ‘;:Fbmf] (af;ﬁfm‘
APL)

Wash hands while
another person
assists in pouring
water to my hand

3.0.79, nLoce -4
av A (Fanag
AI°L)

4.From pipeline
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4 TeLPT av A\ O
No. Questions Answers
5.h5F7 14a0-§ AG @Y
ao Ml
Use soap and water
1. -+ ABHA
. S TOTAL S K g
5 | O 7o .?‘"l..i’hm")v‘%ﬁ' A7 - emanvdisposed in
Leftover is disposed to garbage garbage
2. HA/other
4 | 0L OANTES oo 0FPF POURET oo T ; :-;ﬁ“"ggj'”g
) Floor and dinning places are cleaned after daily routine are finished ' A.mS+/Every night
5 PEAN 7IMe-PTLLLT ITI° NA P7LHD oohnfE hATF®- 1. A®/Yes
) Garbages have covers that close very well 2. #a9°/No
LMt TILLEL @LCHT MGI° N71ET 9°39° 1IC 0912010 TAabth @-nT | 1. 777 L9°/Often
6. | TETLD PLLN 2. ARG hAk
) . . Sometimes
Wet drying clothes or sponges are kept under a closed plastic 3. Payve/Never
1. Nlevih-/Color
2 e40hA 9°7NT N9°7 aopfT LFAN 2. Nfiga+/Smell
' Can detect contaminated food by: 3. 1Moao-/Taste
4. Ad@-+9°/Don’t K.
1. 9°7.1,9°/Often
8 PovIN1? ALLT T ATImA AT QoG &mPoIA- 2. hAAE: hae/
) Use detergents/liquid soaps to wash equipment Sometimes
3. PAag°/Never
mS 9°Covol-
Health examination
1 PmS 9°Cavd- TL&CINTA 1. A®/Yes
) Have held health examination 2. Pag°/No
5 PM.G 9°Cavd- TMNEE WA (DT £2EH) 1. h®/Yes
) | have certificate for health examination 2. £a°/No
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Table 73: Food safety practice observation checklist

P MG v te PR
(Refer to Table 66 for English Version)
+77 /" 0.+ fm5 Qaov-@

TANNL: PN “PNAL O PANAS LANNA. 9°0T “IPopsn, PTG TInT)F: 9o AHIE LT
2216 Ah00.07 N P71 eorLhlam? PR Lov-A.::

T.
+

AN

AP

2. Paye

3. elon'r
NP
NF

—_

HCNC

PAN TRVG/1 LT

U-A9° PIPN ANIBEPT 72D RLECICT B 7 (1-H10@- V53 A1APA

U:A9° PI° ANDI LT PANC ov(idS NA00 AL CIPA

el I A .

PUAI° PPV ANIEDPT PEC ASC: PEC PAY° CATPO: FAY T0-

U-A-9° PI° AUDIELT PAN T1Ler CPTT AALLERI®

e PAE 20 (D2NF PANT @)

o PAR Ol

o ICé, RAF/INTA

o  ANT

U-A-9° P9°N0 AN ELT (1-F0.@ A% O-1FL£.2.2976 WA A8 T o7 LJmA-

RAA: PAR: ool PJavan POl NEA: PES/RAA oAt ol LIOM VT
eI ANIEPTF 09°N NV r74- AL L PA

N9°N NVET P+ €RAA: PAL avBlip: PHavan PA®-YT NGA: PHS/RAN opdp:
ol QA0 @ 077 A TAAG ooid.F 1HeSA

eorn-tact 09°0 NV PTG PorlA1f AP PT “Ia.f 03P 6P L PA

o PIU%P wLY° hiJ ovo4T (eject saliva forcibly)

o TINVEN TR 9NN avav)(l: oomA) -t TPenN

o  PATmMNP @L9 ¢7FIE PILA® TINTMNT 1AM (ALATPN
0L ALAA AFT7 .CP hAaw(id.’7)

g% AHIELT hAa: DaYma: A% AGToR @ L9° AC DFTh A Por.mA (6
OLI° $4q w1E LmPIA-

10.

990 AN LT 017707 ma 0770770 0 L9° 1779 L ARG AF70To7 LH%STA

11.

9N AHNIELT 17707m0 @ L9° 17744 L 0% P01 A% Two7 £Jm0A.

12.

741 ovATHA PAANT/@EY° PoLo0 G pPY° AL Polm-A PAP o m.f Al

13.

NAR aogm.e (1d) 0o AovG: ANTE Ub AIADT AF Polah EM: A%
oo oY LGN

14.

PAR oo m N7 000 AT TATEA

15.

a3 8% FPF TR0 T -l Yo-
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0Ja LI10R)

+. ALY ]
*. 1. h®
2. Pay°
HEmHE 3. ¢toar
NPT
NF
16.| apd 88 O JPF av@-sr, AL, PAL avJm.f 0J PARE anJm.f LiLP oL9° 441
A00-G: (LT A ovJdmAl 1L, To- a7 Colme9° °ANET L5 A
17.| OF9°0CT Oz 29°0 “MI8 03 oA AP0 HIST 207 (1 720 oY
APCOT ha
18.| FF°VCT Ok o0 OE CTLPT oo (. h%eT AA (PAY° QU7 Pavan(, @

TP TF v )l (14T 0L9° hrtool(l- 1hA ABTe7 NA290 £27.3m0-0+
P94 PAR avdmAf NI hh

o9 HY LA

Pav N1 CS P75 m-9° 09°-0 IC e 0P 2T NA200-F NP LHho- £ m0A:

gdmll AP 2T 16VTFo- ZT9.CE L1PA-

PHhm APPT eCP 1Lt P RWILLCE LLLIA

AN HVET Polao-d PNGAT (A7T0CH: Poo®) Pavi®i: PANNA/TE 90T
oll-h) aNaat 118IAT V5 TP mPA

PN VST L8k AT DE NNAT T RLRAI®

PN ANDET QA Fi2¢ NhaT aibdao- Po-PA?

AN ST o7 Nk PIRE A PP T (404N Aov-G: avpl) P av@b £
PamANA-T) hA

ARARNT 72VG oomILf Cola-A- ENPTF PPI° AL PUlmAT ARTE L NF
1m-
(AAL: AAA IALe 0P PTG wAA T84T hLo-A-9°)

PN 00 oo At 2L LONAA (LUT AP 070 oo rihih
ANt

10.

Ataoo 0, ALPCAN PPL 9°1N AA LH Aov(AT G208 o0 TPIPm LHPA:

11.

NIANNT AL POl AT GEE/TIP NP P hd

PINNG LLP 97 ovIH7

—

U-A9° 0T AG PN APCOFT hovde NG A@ avlCLLL AL LdapmA.

LOM (P114:) @LI° o7 LLN PN TN e PAI

av ' 907 h-OhAT AovhahA POTAA

PPN AP awen, DT 3D G-

Sl I B

LlP wLI° LA AovG: PIAVG ovmEPf AGT 0L “IpLe LAGT (19710
1A Lto 090G 9°10-9h APCOFT CPo- TP mPA

PI° “InPoven, AFDPTF (1onlE Vet LASA

T Pl Pavmlt 0 A9 “INPavsn, RIANCT PULm-A 9P1NT h-Nhat
o nahA Y-

PN "INONLGT awar (P 6P PTF TRVGS K5T

0790 1% 20 “Im(.e 0 (sink) hd

oo 7205 WPt AT 1N VICT PAS o-
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4. o
*. 1. h®
2. PAY”
BT 3. Ptonr
N2
nF
3. | °r0 aooplA Oé- AL PPA HET w9 “TITw9° PO A0 “MNo1E ovoo(
o-NT LLEA
4. | e PNONLG awav(.f 62T hdmll R4 174-N/APC RTS.ECE LLLIA
5. | va.9° NN “PNANLGT avavl(, P 0P (awhd. P NAP hI°C) 19°(0 HIE-T
oA (1-1L.2.277, LI m0A-
eI “INNLS “MIE 0J 1PA% T LASA
A, PPTG wlCLLLPT TAVG T CFd Y-
PE44 "Imi-Po2PT TN018
1. | A0 “Imi-Poe 2G AW00e- h9°0 “PNafo- (€ CP1 PLam: 72V5 03
A0 1o
2. | Q9N “1N0E APL0L CUUTT LLEP PHAN TIme-+1.e (Kitchen garbage cans)
7205 G §Fo-
3. | 0g°0 “PNNE APLO0.L POUTT LHLLP PHAN TInl-PoLePT Pltmi-dov $A
0 A Lo1S9A.
erae ererc
1. | pgoopl *10N0L REA OCTG w5 NCYT 0f o0f PAASA
2. | CTS oot 78-S 19T TP AN (heP) of 00T APAASIC
3. | 14E2TF 0910 T VG PN0e RASNTS AhaN, LJ-ea: L7PAdaa.
4. | we(1F 1L DT TAGT RPPC PULLLCT hNA hA
5. | 7E®-9° 9N o )ANP AP AN VLVS AT hCLO Aov-p: @Y ov9Pmp
PTLTA AT ANR ST PAA Y-
6.

NAmPAL PN MGt RPPC CULLLCT KA ha (ha NoC (07T) L)
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Table 74: School Water, Sanitation and Hygiene questionnaire

PHIVCT T oY MG hPPH AT YLK

+77 n/a1m /0T
?m.5 QAov- P
-+ TeE PavAN A"165 T
oot @Y7 (-tovphrt PS PS TLEPT
A. ha7q,
B. howét o0t (10,709,
h" oM
NT9VCT Ok o0 oot ©F PLTTo Wl a2 C. Brih&y heakl
NI D7 D. :}:‘12‘12‘ ‘:.2:‘1
1 Oh7L 1AL P av 1§ QA Polovlmar (1T 7PI° AL Pol0-00- E hadhey 103y
' s FVCT Mk o0 o Q0§ PRTeT TT1eRT | ke 9o
;:(:nj{lm- @} Llo- eoovae WPy o €A PolA@ avonlp |0 ogv (loohs AL,
n-tsa't 27
G. 07e®/ hori/ wl-P
goyspr
H. bzt oY
. @7 Pag°
A/ 20, o-0r WPGo- oo Pogao) Pavmt oY Nod1t: hA?
2. INFoT: ha o000 05 0P+ DPSo- ov1§ Poyana) g" ‘7,‘:\“9“
0l9 hPsw g A4PL4 ¢tmédtor o T/0E ot ATC |
NF jo-=
PG PS P65 (sanitation) TR
A. 9LI-9°LC AP0
WEFUCET 01 a0 PoTT C10e awdsE AT 9 9ert | f]"\";f‘;gﬁ;”:gﬁ&‘f”
STFo- (MO L2117 0 985717 " enm
Y| wre 0100 otr tod asm Aeews ememas ge. |0 ST CAAC
LC AP0 PO o AT @ L9 QAT 1AL PAT@ | il Tl o o8
aR8E AT T ANE eI CavR ST avpavn,
E. ova4%% 01 PA®
£97.£1474- £°L0AT -
) A +"7¢ &L PUT
NP AP0 PO AG &L PP NFF 0116 owd8E AT (eATH0S- o LY°
Az UA L AT NPAn.
PoLY)
(@) "¢ AmPOT
o POLTA (PomA 8%
' ao P ago sB), ()«
PATNNL: PovR8Em-
NI DT: PGt PPLED N7L.MPPNT ®PT oo™ IAIA AL aoii.AD, e +885
PA. A 8% LA NF T PAOTLLY: o L9

987-9° L 47 hrn
AMe ¢ oY
LANT) AG
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+.¢ reE PovAN W71
(h) AATL  Oo-  NF
av )\ 0 (hao-0p
D HAG PO A NCT
AT: L% m- AL
Tand +95
PAAT @)=
0y ANt 0BT RS-
AT WAL ood 88 Lok
196 AP0t POUTA
Yo 90T ALTFAYC:
rer heoar  Polead-
ZCY XS S | 0 O R X
w1 0T o0
A15.54% RemPI°):
3. AT AT A@7AT TP T P10 L% awR8E AT hA? g' f,‘:g‘,
PT PG CILET PEEPT
/04 o0 AR ovdmlf oINPT hA-
DAF@F: CRP oo P o lA1P P00 TSP T hAg A Al
1. P40 @77 Naomdbd® AEFo7 WA Aovdm-Al 097 LNTATo- B ‘,‘A go
Y-z NATE 0L 96PT RETe7 Yhdm- PoL-m-01 N0AS, |
0L A oY ooy o0 P Tmédor oY AN Ado- AP
APNT A, o0 IA1e AL LAY
A. A2 oY% Qov-§ A
. B. fam- oY NF -
2. NAE oodm.f o IA1eLT AL Nodt 0 AG Av-§ hA? C. ehm Am-G AF Yo
D. AQov-G9° @-Y9° LAI°
T/ o0 AAdT VAT A9° 7T PG o oo§ Poana) Laoomp
oY 0¢T9°vCtT P+ L7175 1C? A. A2 2717 G
3.
TNF@T: KhP 77040 OA$-T v-aT A7+ ot 0PPT | B. ALY MG
0775 w-9° 11 07 0% e vy NF ro-=
A. A2 AN
nPsw- oo § pogova) ooy w9 (FH9°VCT Navt ov-A. LIFA?
B. - L (P77L5 Lar
4. DNFoT: o U150 19on-F 130 7 90 P AL 179" A-Nh° h30 ¢S AT0 L1
Lav A= NF ar)
C. ALTY9° (NL9°4 h30
G 1AL RhLTCI)
ooy PAPN @LI° LU0 Tac I Fo- P80 4P T Cavmr @Y
oSANT ALTI4 ol LFAaN?
5. | wadem: AT PmLLnNl PUL0AG 0f odar PULoNLo: g' ;:f,’.%d .
a1 wATHA PAAD: LLE PAAD ®LI° ARLIL Pepaeyey | o T
ao@M)sr), PHE ao W CAm-: P070, aohd T o NPY°p PoLLLANT
Y-z
6. Paoome oo O /04 770 AET OPAA. PoLLCANT Yo-? A AP
) B. ALLAY°
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+.¢ reE PovAN W71
TN o7 SR PAZET
oomep w-Y
P9 T T -7 ng- o
. (lov-A. amC
7. H/0A oOr Azt oy 070.2F AQ? - P P
0,770,277 TR
OALLTF AG PovdnA-T77
LmPAAA:
8 nPsw- ooN§F Polovaq- Y Aoomr MG WrOV7 PR | A AP
: PO LLCIM 1T1C AA? B. Pay°
AN AP WP 97 07 PINge 1, LTI g: Z;P:f\\f;
9. | conto¥: 0¥ erea. TANER eoer T Aot as4F arye | O 0T oG
ACY? AIAm @Y @0T POULTT LNCOT Lmé-ds D. A&7 G 07120
g . . E. NA0A-19°4-P e(C
TENTF7 VP4t
10 /0l oar Pao- PiSo- Po oo pAoomt o CtovLo- g' 2?,,2 g
Ndvé-P PI°LA LLE PTLAA? C KAmpo
A. A®: 0§ Aov-§ hQ
11 POC AN0 Y077 AoomlP (01°0.P0TA oAl (AT A42F | B. @Y A28 Aov§ Pag°
" | opR8E NEAT @ AT 200G RAA?
C. o7 ?a9°
12 00t TP TF avd8E DA T o-ar CoC AN YLE77 Aoaomld | A. AP
© | PPA ROTT ooMme AANST I PULLePT hA? B. Pa.9®
13 PoC AN0 YLE77 AoomOP eAA1A- ROT7 DF/0: PoN@1L | AL AP
" | AOG-C AQ? B. eay®
A. (Le70 NP7 A7 LI
B. Nag°71- h2 aAnh 4
14, | e1memT wr8E LT 049HT AT UL LASA? . {‘:’fﬁ% -
D. NA9°71 A7L L0
£10
NAmPAL OJL PT 6L T w88 LT 9°7 PUA A% TTo?
NI @T: X5: 0-A9° A8 LA oop6 mdT oLy (1ChT-
WIOTF 0LI° T7TET PATF®-9°: 9L1-9°LC MAA AL: L8 AL: | A, A8 FTw
15. | anPavsnym- AL, @LY° oo )N 1 P AN, AL LI B. A78 1% A% STo-
A7 T X5 70 oo P &7 LA @LI° A757L aod 8B | C. A8 hBLAI®
NN o-0P P2LY-9°EC PANT POl LN0T:
A8 PAVY: hOL o6 mlé7T PATo 0LI°/AGT AT -
PR 8B NEAT 9065-9°0:C 0913 LT -
00 oar CACT 770 ALT ARCANT PoLTA AT PPy°
AL AmA PULTA (LLTN WIL PovR8E avdaver, @Pg° ) L3 0
16 AQ? A. h®
: B. eay®
INF@T: 0 AET Amdoo-(lF PUUTA: AYh PA PovASE
1AL AG 1 NP PA ondavsr, {G NP PA PNC ALJ PhAm- To-=
17 Pl @LY° PoiPAPA TAC CAVT@ 1"6LT ArPoo-(T | A, AP
PO (LPTN ATTE omR8E NEA AA? B. Pay°
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TEE

Pav A0 A%V

DNFoT: 0L wi8E (L1 PoloNLo ovp 18 haovAThA 13 PUY:
LLE PAAD LY LLE av@)sr), PRP ap P PA®-: opR8E hGA.
o-0r APANTC oo7badd (€ I Pam: PowdsS¥ (1 PNC
ao |, P AL PF9° Pr PovR8E avPavsn, DY (NETT 0LI°
PATC P9 7PAPA AET (1PAA. ALCANT o PO A=

A. /0 7R o0
o et . o B. Wt/ w74 o 77
18. | P14 ooR 8% AT oL ¢ ho? VI 0. @D
C. tr/0Ek a0, o>
A. (0 F9°vCT ¢ o0
0775 m-9° 11
B. Mroevct ¢+ o-ar
19 TP T CF /AT wR8E LT AoonPI® POLLP AT ov’F 0-todr 21071
) Y@-? C. /01 o-ap
A0 T AAm-
PULTA- opR8E (LA
PA.g°
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(Translated from English version)

SOURCE! UNICEF/WHO 2016. Cote questions and indicators for monitoring WASH in Schools in the Sustainable Development
Goals. WHO Press, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland
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Open-ended questionnaire on socioeconomic effect of the Addis Ababa SFP

Major topics of the Key Informants Interviews (KlIs) and Focus Group Discussions (FGDs)

Yook

Background information about women Associations’/Kitchen workers

Benefit of the school feeding program (SFP) to the women

Benefit of the school feeding program to community and community response to the SFP
Finance, credit and saving practices of the kitchen workers

Inflation and prices of meals served in schools

Schools’ role and participation in the school feeding program

The role of the Addis Ababa School Feeding Agency in the school feeding program
Effect of school closure due to COVID-19 and the consequence of teaching in shifts
Challenges and opportunities.
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Listing table for sampling frame

Table 75: Listing table for sampling frame

Kifle Ketema: No. of Meal Providers/Women:

Name of school:

School Director: Grade of student (|1]2|3]4|5]6|7|8|): __ Section:

Contact (Mob): Room Teacher Name:
Contact (Email): Contact (Mob):
Is School New for SFP (Yes/No):

Name of targeted student Sex Selection criteria for SFP Entry Status

| 1. New (AABOE) |
| 2. Not new (Yenat Weg) |
| 3. Not New (Other) |

No.
Student's name Father Name M|F I ; gﬁzﬁjﬂ
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Study time frame

Table 76: Study time frame

ROUND I
Effective Dates
February March
No. Activities 11 19 20 21 22 23 24 25 28 18 19 20 21 22 25 26
Mon Mon
(Ph | Tues | Wed | Thurs | Fri | Sat Sun | Mon | Thurs | Sun | (@7 | Tues | Wed | Thurs | Fri | Mon | Tues
4 9)
Preparation
1 | Finalize data collection tools
2 | Prepare measurement equipment
3 | Identify enumerators and call for training
4 | Identify training venue
5 | Deliver training
6 | Pretest and field deployment
Field work
7 | Administer Anthropometry measurement -I
8 | Food safety
9 | Malnutrition and school age diet
10 | Socio-economic implications
11 | Food Insecurity Experience
12 | Dietary composition
13 | Education
14 | Qualitative
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ROUNDS II -1V

SECOND@SEED RERE THIRD ROUND FIELD WORK FOURTH ROUND FIELD WORK
Effective Dates
une September December
N Activities LT Lp2zi2p 202020 500 47 | 48 19 | 20 | 23 | 24 | 25 | 26 | 16 | 17 18 19 | 20 | 23 | 24 | 25 | 26
o. 7 9 0|1 4 5|6
T T T
M| Tues | W | h | F| M W Wed Wed
o ( At e u . o ul Mo Tu (CI'Dh h Fri M | Tu | W Th M | Tu & Thu Fri Mo Tu We Th
d . i alela n es - ur on | es ed urs | on | es 3 rs n es d urs
o 11) : s ) s )
Preparation
1 Prepare data collection
tools
5 Prepare measurement
equipment
3 Contact and update
enumerators
4 | Identify training venue
5 | Deliver training
Pretest and field
6
deployment
Field work
Administer
7 | Anthropometry
measurement
8 | Food safety
Malnutrition and school
9 .
age diet
Socio-economic
10| 7770
implications
Food Insecurity
11 .
Experience
12 | Dietary composition
13 | Education
14 | Qualitative
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Budget
Table 77: Budget
No. of Total
No. | Item Cost/unit/day/ETB Number days Rounds | cost
/ETB
1 Training (Tea break, Water, Lunch) 100 50 2 (pretest) 4 40,000
2 Per diem for data collectors 125 50 12 4 300,000
3 Field supervision and fuel (Lump 4 57,600
sum)
4 Labor 100 10 1 4 4,000
5 Stationary 700 40 1 4 112,000
6 Tonner 1200 5 6,000
7 Binding 400 9 1 3,600
Miscellaneous (5%) | 26,160
Total | 549,360
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