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AN ABSTRACT OF THE HESIS OF

Marwa Hassan Diab El Harakefor Master of Science
Major: Nutrition

Title: Impact of a Pilot SchodBased Nutrition Intervention on the Dietary Knowledge,
Attitude, andBehaviorof Syrian Refugee Children in West Bekaa, Lebanon

Background: The Syrian refugee crisis is one of the most currently challenging
protractechumanitarian crissworldwide. Refugee children asenong the mostulnerable
groupsthat may suffefrom theadverse consequences of this crisis leading to increased risk
of poverty, food insecuritand inadequate dietary intak&stablishing healthy eating habits
and attitudeamong schoeaged childrerns essential teffective growth and development.
Schools offer a convenient setting to promote headtiyng.Limited studies explored the
impact of nutrition interventionsonfrau gee chi |l drends eatrisen.g beha
Also, the nutritional status of scheafjed refugee childremas not been adequately
documented in the scientific literature.

Aim: To evaluate the impact of arionthschoolnutrition intervention on change
in dietary knowledge, attitude ahéhavior(KAB) of Syrian refugee children ian under
served regioh.ebanon.

Methods: A norrandomized, controlled befoeedter (CBA) pilot study was
conducted on }Q4-yearold Syrian efugee children (n=180) recruited from three
elementary schools in the Bekaa, Lebanon (120 in interventi@olscand 60 in control
school). Children in the intervention group receietssroorrbasechutrition educational
sessionslelivered bytrainedteachers anénhanced school snagkeparedy trained
kitchen employeewithin the schodwhereas children in the control group received their
usual school curriculurand a standarshackprepared ossite At baselingsocioc
demographichouseholdood securitta nd coping strategies of <chi
collected by trained nutritionists through emeone interviewswith mothersat a private
classroom setting within the selected schobie nutrition knowledge, attitude and
behaviorof childrenwerealsoassessedsinga 3Gitem questionnairat baseline and post
intervention In addition, the anthropometric measurements and dietary intake of children
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were assessgate-and postthe nutrition intervention using calibratequipmentand24
hour recalls by the trained nutritionists.

Results: The majority athildrerd h o u s e hfauhdtbde severelgfood
insecure (83.2%and various coping mechanismere adapted by househaoldd post
intervention, mearhange in knowledge s@swas found to be significantly higher among
children in intervention compared to the controlupdes= 2.1+ 2.4vs.a==1.1 + 2.4,
p=0.019. No significant differences in mean change of attitude seoees observed
between intervention and contgrioups The postknowledgeand attitude scores
significantly increased among children in the intervention gomuppared to the control
group( b=1.6, 92%4Cland0 b&8q .-05 re§écivelyCp<0.01¢/en3 9
afteradjusting for baseline meares and socieconomic factors (including group status,
chil dés age, gender, motherdés edtuancht i on, f a
crowding index)With respect to dietary behaviggsultedshowedsignificant
improvements in fruits, vegetables and dawoypsumptioramong children irthe
intervention group at postitervention compared toaseline dataAs for dietary intakeat
baselinechildren in both groups were found to hdew protein, highfat and inadequate
micronutrient intakeprimarily calcium, potassium, vitamins A, D and B2 post
intervention significantincreases in mean caloric, dietary fat, protein, calcium, iron and
vitamin A intakes were observed among childrethainterventiongroup whereas iro
and fat intakes significantigecreased among children in the congg@up Neverthelessa
high percentage of children in the interventgyoupstill have intakes below twthirdsthe
Dietary Reference IntakeBRIs) forprotein, calcium and vitamin A at peisttervention.
Furthermoreatbaseline, thenajority of children (80.8%) had a normal body weight,
however; 16.3% of the children were found to be overweight or oNessignificance
differencedn nutritional status of childrewere observed between intention and control
groups at posintervention.

ConclusionFindingsfrom thisstudyhighlight the positive impact of & month
schootbased nutrition intervention on dietdagowledge attitude,behaviorand intakeof
refugeechildren.Furtherstudies that expand on this pilot intervention are needed tihvéest
long-termimpactandthe costeffectiveness of such nutrition interventicaswell as to
identify the best strategieeeddto improvethe overall health and nutritional statfs
children.

vii



ACKNOWLEDGEMENTSe ¢ ¢é ¢ ¢

CONTENTS
eeeeééeeeceéeée. v

ceéeeéeeceéeceéeeéeeée. v

ABSTRACTe e 6 e e ¢ éé

LIST OF ILLUSTRATION&S ¢ ¢ ¢ ¢ é ¢
LIST OF TABLES ¢ ¢ é ¢ é ¢ ¢ é
LIST OFABBREVIATIONSEé ¢ ¢ ¢ ¢

Chapter

A éééééééééeéeéeé Xi
Xii

7 7

eeeeééeeceecéeéecee.

eeééeeéeeéececé.

INTRODUCTION¢é éeecececéééececééééé. éééé

7

eeéeeéeceée. ..

lI. LITERATURE REVIEWe ¢ é ¢ ¢ ¢é

A. SyrianRefugeeCrisis inLebanon: Displacememind Food
I nsecurityééééeécecécécéeeeeaead.s

mpact of Household Food I nse:

B. |
Developmerd ¢ € é 6 66 ééééééeéeéééeééeeeé
C. SchooiBased Nutrition Interventions: Effectiveness and Nutritional
Outcomeg é ¢ ¢ éééééééééécéeécéeécéecéeecéeece..
1. METHODOLOGY¢éeéeééééééééééééééééd.
A. Study Design and Population Groépé

eeééecéecée

([N

eeé

M-

eeéeecée

D

D

D

D
D

B. Sampling Framewok € é é é é é
C. Recruitment of Subjectsé ¢ € € € é é éé e e éééé. ...
D. Study Phases and Data Collectore ¢ ¢ é e € é € € € é é é .

Y4

ee

D~
D~
D~
D~
D~

1. Phase |: Baseline Assessnerdt é é é é é

viii

Xiii

12

12

13



a.Sociodemographi@ é e ¢ é é e ¢ éée e ééeé

b . Household Food | nsecur

c. Anthropometrics an

d. Nutrition Knowledge, AttitudeanBe ha v i 0.é é €
2.Phase ll: Interventiop é . é é 6 é é e éééeeééeé.

yoe

a.Training of Trainers (TOY € € é

b. Material Development and Testiggé é é é é é é é

7

C. InterventionDesigg é € é é € € é é € é é

d

é

2.Phasell: Evaluationé é . é é ¢ éééééeéeéeé

s 7

E. Data Assessment and Interpretaéod é € é é é

D
D
D
D

7 sr s 7

eeéeeé

Di

é . .

F.Statisticaleéhrzlétice€&d&eé. ............

.z

G.Et hi cal Consi ééeegaticeesgcééeeée

IV. RESULTS ¢ ¢éééééééééééééééeééééeé

A. Sociodemographic Characteristics of Participating Childred

BHousehold Food Insecurity

HOUSENOIAS. .. oo

s s

([N

and

C. Anthropometric Characteristics of Childréné ¢ é é é é é .

D. Nutrition Knowledge and Attitude Scores of Childéea € é é é . ..

z

E. Dietary Behavior of Childreg é¢ é ¢ é é € € € € € € € é

Y4

é . ...

F. Dietary Intake of Childreg ¢ € € € € € € € € é é ééé . ...

1. Energy Intake an@ontribution of Macronutrients to Total Enert
. 45

7

7

Intakee e é e ééeééeééeeececeéeceeéece.
é.

2. Macro- and MicreNutrient Intakeg é é é é é é é é

é

3. Macronutrient Adequacy € € é é € € € € é € é é.

s 7z 7z £ z Z

4. Micronutrient Adequacy é é € € € € € € é é é é

é

é

é .

16
17
18
19
20
20
20
21
24

25

29

30

33

34

36
38

40

45

48
50
51



V. DISCUSSIONc ¢ ¢ ¢ ¢ 6 ¢ e ééécééecéééééééé.
A. Food Security gatusof Participating Children anttheir

//////////

,,,,,,,,,,,,,,,,,,,

Appendix

. ASSENTFORMe ¢ ¢ ééécececééééecéé . eéééé.

V. TEACHERS'EVALUATION FORMeg ¢ ¢ 6 ¢ 6 ¢ & 6

VI. SAMPLE OFA LESSONPLAN¢é ¢ éecéecéeeéééé

VIl. PROCESS EVALUATION FORM&¢ e e e e e ééé

53

53

54

7C

73

77

103

115

117

121



ILLUSTRATIONS

Figure Page

3.1 Summary of the sampling and data collectiagh é € € .é é é ..... 14

41  Summary of the distribution of participants throogh the 33

,,,,,,,,,,,,,,,,,,,,

Xi



TABLES

Table Page
3.1. Daily average energy, mactand micrenutrients provided from the

snacks and percent nutrient intakes from DRIs* among children in

intervention SChooIS (MEL7)........oooiiiiiie e 24
3.2. Categories of fo0d INSECUNILY............ceuvuveiiiiiiieee e e e, 25
3.3 Cutoffs for nutritional status based on WHO 2@fi€eria..................... 27
4.1. Baseline socimlemographic characteristics of participating children

U< TR 35
4.2. Coping strategies among households of children from intervention

CONtrol groups (NZ153)......cevrrieeieeeeeeeeeeeeee et s e 37
4.3. Anthropometric characteristics of children from intervention and cot

groups at baseline and pastervention................cccceeeeureunn. 39
4.4, Mean change in nutrition knowledge and attitude scores of children

from intervention and CONtrol QroURS.........cooccevmiiiiiiiiiiiiiieieeeeeee e 41
4.5. Multiple linear regression for pesgttervention nutrition knowledge

scores of children controlling for the effects of baseline nutrition

knowl edge scores, group & sdacatiors

fathe® sducation, fathér employment androwding

] 0 1= PSP 42
4.6. Multiple linear regression for paesgttervention nutrition attitude scores

of children controlling for theffects of baseline nutrition attitude

scores, group st at u%,sducation,lfathérs

education, fathér smployment androwding index..................ovvoe 43
4.7 Reported frequenci es onfinteovdniioh ahd

control groups at prand post 44

1) (=T aVL=] o1 (o o KPP PPUSPUPPRPPPRR
4.8 Macronutrients' contribution for energy (% of total calories) of childr

from intervenion and control groups (N=118)..........ccoeveieveaereeeennn. 46
4.9 Mean energy and macrand micronutrient intakes of children at

baseline and posttervention in the intervention and control groups.. 49

4.10 Percentage afhildren meeting the recommended levels (AMD&)
macronutrient intake at baseline and gagtrvention in intervention

AN CONLIOl GrOUPS ... ittt e e e e e e e e s 51
411 Adequacyof micronutrient intake among children baseline and-post
intervention in intervention and control groups............c.cccceeeeeeeeveennnnn. 52

Xii



ABBREVIATIONS

MENA  Middle East and North Africa

MDGs Millennium Development Goals

SDGs Sustainable Development Goals

GAM Global Acute Malnutrition

SAM SevereAcute Malnutrition

IYCF Infant and Young Child Feeding

UNHCR United Nations High Commissioner for Refugees
WFP World Food Program

USDA United Stated Department of Agriculture

WHO World Health Organization

VASYyR  Vulnerability Assessment of Syrian Refugees
UNICEF Uni ted Nations I nternatior

LMIC Low-Income and Middlencome Countries
NE Nutrition Education

SFPs School Feeding Programs

KAP Knowledge, Attitude and Practice

KAB Knowledge, Attitude and Behavior

SCT Social Cognitive Theory

FSS Food Security Sector

MEHE  Ministry of Education and Higher Education
AUB American University of Beirut

IRB Institutional Review Board

CCECS Center for Civic Engagement and Community Service
ESDU Environment and Sustainable Development Unit
CITI Collaborative Institutional Training Initiative
CBA Controlled BeforeAfter

HFIAS  Household Food Insecurity Access Scale

Cl Crowding Index

BMI Body Mass Index

HAZ Heightto-Age

WAZ Weightto-Age

BAZ BMI -for-Age

MUAC  Mid Upper Arm Circumference

WHtR Waist to Height Ratio

DRI Dietary Reference Intake
AMDR  Acceptable Macronutrient Distribution Range
IOM Institute of Medicine

Xiii



CHAPTER |

INTRODUCTION

With the onset of the Syrian crisis in 201dillions of Syrian refugees were
displaced to neighboring countries including TurkeshanonJordan, Egypandirag.
Acrossthe region14 million children require humanitarian support, making this ongoing
Syrian crisis the biggest humganian crisis after World Wdt (WorldVision, 2017)
Refugees fled into neighboring countries with the hope of meeting their basic needs,
however with time even that becamereasingly difficultfUNHCR, 2013) Lebanonhosts
1.5 million Syrians of whiclapproximatelyl million are registered witkUnited Nations for
High Commissioner for Refugees (UNHCRYFP, 2016)The highest proportion of Syrian
refugees are residing in the Bekaa and North of Lehaegions that suffer from poverty
andunderdevelopmentMore than half otherefugeesn Lebanonare childrenwith
approximately 420,00Beingschootaged (614 yearsandmany of these childref®#8%)
are not enrolled in school€herri, Gonzélez, & Delgado, 2016; UNICEF, 2015)

Syrian refugee children represent a vulnerable proportion of the poputatioa
they are most prone to househf@dd insecurity and malnutritiorMalnutrition has
different forms including undemutrition, overweight and obesi(lack et al., 2013)it is a
multi-faceted problem that can be caused by a number of immediate risk factors including
poordietor high disease burden; or underlyifagtorssuchashousehold food insecurity,
poorfeeding and care practices)dliving in crowded andinsanitary eWronments.

Moreover, child malnutrition is often associated with more basic causes such as,poverty
1



lack of educatiomnd political oreconomic instabilitiegBlack etal., 2013) Strong

scientific evidence indicates that malnutrition among children can adversely affect their
cognitive, motor and emotional developmést, Neufingerl, Van Geel, van den Briel, &
Osendarp, 2010; Black et al., 201Bhe recent survey evaluating the nutritional status of
Syrianrefugee children in Lebanon showed stable acute malnutrition rates (2.3% global
acute malnutrition & 0.8% severe acute malnutritiand low undenutrition rates (4.3%
underweight & 14.8 % stunting howeverthis survey reportesignificant incidences of
underlying causes of malnutritipmcluding high food insecurity,lack of dietary diversity
andinappropriate child feeding practic@d/FP, 2016)

Establishing healthy habits and attitudes towards food choices and lifasiytey
children may prevent not only malnutrition but also several chronic health diseases during
childhood and later indulthood(e.g. obesity, diabetes, hypertension eadliovascular
diseass). Evidence to date suggests that scHmsed nutritioredu@tion (NE)
interventions can positively impakhowledge attitudeand behavio(Gittelsohn et al.,

2014; Kupolati, Maclintyre, & Gericke, 2014; Pefieadrigo & Aranceta, 2003Moreover,
schootbased NEnterventions that includeappropriate curriculum, interactive classreaom
based learning, parental involvemantd evaluationvere found to be successful.
Furthermorethe results of randomized trials have suggested that an enabling school
environment can result in improvedting behaviors of scheabed children, via change in
food and beverages offered the school premises.

Up to this date, and to the best of &aowledge, there has not been a schiased
nutrition interventiortargeting Syrian refugeschootagedchildren ininformal schools in

Lebanon. Thus, we developadutritionintervention to provide basic nutritikkmowledge
2



andpromoteessential hygieipracticess well as t@rovide safenutritious snacks to
Syrian refugee children in an attempt to positively change their eating behaviors and
nutritional statusln the present study, we evaluatad impact of &-month nutrition
intervention omutrition knowledge, attitude behavios anddietary intake among Syrian
refugee children aged 44 yearsand we also assessin@ feasibility of the developed

intervention



CHAPTER Il

LITERATURE REVIEW

A. Syrian RefugeeCrisis in Lebanon: Displacement and Food Insecurity

Largescale complex humanitarian emergencies have been growing worldwide.
The Arab World has been commonly affected by humanitarian crises with 15 out of 22
countries experiencing protracted emergencies due tor@vs or conflicts over the past
decade. One major consequence of humanitarian emergencies is treeédegaopulation
displacementMore than 7 million people in the Middle East and North America (MENA)
region including Afghanistan, Iraq, Lebanon, Bélee, Somalia and Sudan are refugees
who have fled to neighboring Arab or European countries to escapélabbour &
Yamout, 2012Toole & Waldman, 1997)ebanon has experienced several internal
recurrent displacements of the Southern community as a result of wars with Israel. Recently,
with the Syrian crisis entering its seventh year, the number of Syrian refugees who have fled
to neighboring countries of Lebanon, Turkey, Jordan, Iraq and Egypt has exceeded 5 million
(UNHCR, 2016) Lebanon hosts the largest number of refugees with 1.5 million Syrian
refugees representing 25% of its populati¢@herri et al., 206). Lebanon has been
struggling to maintaiiits stability since the beginning of the Syrian crisis. The Syrian crisis
has negatively influenced the social, economic and political security of the country
exacerbating preexisting conditions such as ex¢rpoverty and unemploymefiionigi,
2016; UNHCR, 2015)Moreover, withLebanon's limited resources it becomes difficult to

provide vulnerable refugee community with basic services including nutrition, education,
4



health and shelter. Also, the Syrian refugee community has settled within the most
vulnerable and underdevelope@as of Lebanon, includirntge North and Bekaa. In these
parts of the community, the immense need for basic services surpasses the ability of
societies, organizations and infrastructure to support the (€bdsri et al., 2016; Dionigi,
2016; UNHCR, 2015)The food and nutritiosecurity situation of Syrian refugeleas
deteriorated since 2013 increasing their vulnerability and posing increased healffihesks.
most ecent Vulnerability Assessment of Syrian Refugees (VASyR) suwegucted in
2016showed that refugee households remain highly reliant orsleainable income
sources (informal credit, debt and food vouchers), thus incurring debt or borrowing money
to meet basic daily needs, medical care and(WrP, 2016) Furthermore, access to food
remains a critical issugegatively impacting diet quality and food consumption patterns of
refugees as well as resulting in adopting more severe coping strategies that are often

harmful and irreversible.

B. I mpact of Household Food Insecutrity on C

Recent evidence supports the presence of
nutrition within the same houisehoddée des| @pniomg
counft(Gregbevno20k2Taloymi2d L& TAMMias rhas been a
to the shift towardsmahelynheblyihg dhethewgnp
accessi bl e, rfrdafcihn ed oaxred seerderfgoyod of | ow nutr
among women was positively associated with
healthy food c¢hod ctelse owvhn scthmprtaiyord eafd-dheaper

fat and mermne eeferéglya n kK E2f 2 eltv eaxls.2,&1 CN&]j an,
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Hwal | a, Fossi an, 20dlbi homwe W&e rN,a strheed diimeceonsi st e
childuénis$ional status to food insecurity w
stages of nutrition transition experienced
well as the increased nutrient dpmentls of vy
Household food i ndgec yroiotry htreaad thhd eonu dlciemkee
Chil dr enp aretpircewsleaartl y vul nerabl e groups to ¢t
insecurity. Numerous Sthecoimed elrdvha erdecpor t ed
households, and more children as (Fham&dt er ie
al2.0,121 ver s2&LChil ll @men and mot hers may be de
di stribution within their households, resul
to healthy food as additional contributors
pr ovoke ciheatn gaensd ifnoFoddr beexhaanwpiloer,s . member s of f
households tend to c-daesseeb@ bonultnhisatd da nta | oeny,
individuals may report overeating or eating
of foadk( F2n0 )e2tt uadli.e,s have showni ndacuinaeadi vid
households had | ower consumption of fruits
energy from carbohydrate, and had | eswer i nt
compar ed-sweictuhr ef hoodusehokP @2 ( FernasRBLIBukt enl| .,
crosssectional studiesshildren who were food insecure had poorer dieigher weight
gain,lower exercise leveland worse general healtélative to foodsecurechildren
(Ford-Jones, 2015Dietswith minimal food group diersity have been highly associated
with obesityrelated comorbidities and other essential nutrient deficiencies on théelong

(Grijalva-Eternod et al., 2012)



In addition tonutrient anchealthinadequacighouseholdood insecurity has been
associatetio academic antehavioral problemamongchildren The consequences of food
insecurity onlearning,productivity and mental health of children have been clearly
establishedh reviews and crossectional studiesonductecamongAmericanor Canadian
children from infants to schoedged childrerfFord-Jones, 2015; Kimbro & Denney, 2015)
For instancefood-insecurechildren(6-11 yearshad significantijower shool
achievement (arithmeticeading spellingcoresXdue to several nutrient inadequacies,
particularly iron and iodine deficiencies, compared to feedure counterparts.
Furthermorecrosssectional studiesh®wed significantly greater risks of psychosocial and
behavioral problems, such as aggression, depression, hyperactivity and inattention, among
hungry and atisk-for-hunger children compared with Aetingry children(Shankar,

Chung, & Frank, 2017)Thus, either decreases in diet quatityincreases in energy density
could lead to accelerated weight gain and may relate to inadequate social skills and poor

academic performance among children.

C. SchootBased Nutrition Interventions: Effectivenessand Nutritional Outcomes

School Feedingnmpgrams (SFPs) have emerged in developing countries as social
safety netsproviding schoclged children with fortifiednacks omeals or take home
rations, thus alleviatintheir food insecurity, increasg their school attendancand
enrollment as well as consistently improvihegir dietaryintake(Jomaa, McDonnell, &
Probart, 2011; Owusu, 201Handomized controlled trials evaluating the effectiveness of
SFPs among lovincome youth in Susaharan Africa and South Asia (Ghana, Kenya &

India) consistently showed that scih meals provided to children have increased their
7



dietary adequacy for energy, protein, and other micronutrients (mainly iron, calcium and
Vitamin A) compared to control®8uhl, 2008; Lawson, 2012; T. Martens, 200[bwever,
these studies observed mixed evidence on the impactR¥ &@Fweight, height and BMI

gain among children receiving fortified or nutrietgnse schooheals It is worthwhile to

note that SFPs have shown to improve food security among children especially from poor
households as they tend to take food rationstleer family members. Providing nutritious
meals at schools may encourage parents to send their children to schools, including girls,
thereby enhancing school enroliment and completion rates. As a result, SFPs address the
Millennium Development Goals (MD$3 and Sustainable Development goals (SDGS)
including eradicating hunger, achieving universal basic education and gender equity.
Nevertheless;ombiningnutrition and health education curricula with the provision of
school meals or food ratiomave beenwgygested t@nsurdong-term, effectiveand

sustainable improvements in nutritiffomaa et al2011; PereRodrigo & Aranceta,

2003)

Establishing healthy habits and attitudes towards food choices and lifestyle among
children may prevent not only malnutrition but also several chronic health conditions during
their childhood and later in adulthoottluding obesity, cardiovascular, metabolic,
psychosocial diseases, some types of cancer and dental caries. Knowledge, attitudes and
behaviors learned during childhood have the potetttilstoverani ndi vi dual 6s | i f

Schools provide a conveniesetting to convey nutrition and healtlated
interventions. Children spend most of their time at the school and a large number of students

could be reached. Also, schools may provide a supportive environment for children to adopt



and maintain healthya¢ing behaviors through providing NE as well as nutritious meals
(Gortmaker et al., 1999; Rao, Vijayapushpd&tao, Antony, & Sarma, 2007)

Education programs offered in a school setting can influence indivielll
determinants such as knowledgehavior and attitude that result in an improved overall
health behaviolNumerous NE interventions delivered by trained teachers resulted in a
significant increase in dietary intake, behavior, knowledge or attitude amofigdome
(8-16 years old) childm in Latin America, Asia, and AfriqggaufmarnShriqui et al., 2016;
Kemirembe, Radhakrishna, Gurgevich, Yoder, & Ingram, 2011; Rao et al., 2007; Steyn et
al., 2015) Also, reviews conducted to examine the effectiveness of stiaseld nutrition
interventions demonstrated that effective teaching strategies should be interactive,
developmentallyappropriate and address change in the school enviror{Kgpolati et al.,
2014) Such interventions also used any or a combination of the following teaching
strategies: handsn activities discussions, group work, games or contests demonstrations,
and displaying posts with nutrition and heakated messages inside classrooms and at
school canteend&aufmarShriqui et al., 2016; Philippi & Barco Leme, 2015; Turnbull
Fortune & Badrie2014)These teaching techniques admited to the effective delivery and
reinforcement of nutrition topics (e.g. food groups, healthy snacking, importance of
breakfast, function of food and limiting intake of sugar sweetened beverages). Likewise,
these approaches have greatly motivatediadril to positively change their dietary
behavior. Also, NE programs that included a behavioral framework, conducted process and
outcome evaluation, used appropriate materials and were implemented for a sufficient

period of time resulted in greater and detent dietary outcomes.



Additionally, educational strategies should be thednyen, with clear behavioral
focus among the elements conducive to successful programs. In fact, educational strategies
should be delivered in a way that the children caretstdnd and teach the skills with the
acquired knowledge to improve and strengthen healthy eating (fddiAlliers et al.,

2015) Onre of the most commonly used theoretical models in seébastd interventions is

the social cognitive theory (SCT) and studies that used these models in the development of
the intervention resulted in positive changes in one or more outcome measuresgnclud
change in dietary knowledge, attitude, ssfficacy and behavidiHabib-Mourad et al.,

2014; Mohd Shariff et al., 2008; Prelip, Slusser, Thai, Kinsler, & Erausquin, 21ii$)

model suggests that personal factors (e.g. knowledge, attitude-effeei€y) and social
experiences of individuals within their environment may diyaatpact their dietary

behavior. In addition, the SCT model proposes that the environment provides examples for
individuals to learn behaviors through direct reinforcement as well as indirectly through
observing others. The effective constructs of the &@&Thumerous and include behavioral
capacity, sekefficacy, and observational learning. These constructs are used in educational
interventions to promote change in knowledge, attitude and behavior of various healthy
behaviorContento, 2007; M. Martens, van Assema, & Brug, 2005)

Although the beneficial impact and effectiveness of schaskd nutrition
interventions are well documented, however; up to date, there is little or no evidence on the
effectiveness of schodlased ntrition programs targeting the vulnerable Syrian refugee
children in Lebanon. In the present study we aimed to evaluate the impachuirai®

nutrition intervention on change in dietary knowledge, attg@helbehavios of Syrian

10



refugee children iebanon. To meet the overall purpose of the study, the specific
objectives of this study were to:

1. Assess the socieconomic, anthropometric, and dietary characteristics of Syrian
refugee children aged 10 to 14 years old.

2. Evaluate the impact of the nutati intervention on change in dietary knowledge,
attitudes and behaviors of Syrian refugee children aftemar@h educational
intervention.

3. Examine change in anthropometric and dietary intake data of Syrian refugee children
postintervention.

4. Evaluate thecceptability and appropriateness of the developed lesson plans and

activities (age group, cultural appropriateness, duration, and content clarity).

11



CHAPTER IlI

METHODOLOGY

A. Study Design and Population Group

This study is a part @ larger pilot interventionanducted in schools located in the
Bekaa, LebanonThe original study followed a nemandomizedcontrolledbeforeafter
(CBA) design tgorimarily evaluate the impact oftavo-yearnutrition intervention on
changsin knowledge, attitudandbehaviorof schal-aged Syrian refugee children
enrolled in informal schools ibebanon. Secondary objectives of the original study were to
explore the basic food safety, knowledge and practices of mothers of-ageabthildra
and their associations with mothers' nutritional status. The present study focused on the
primary objectives of the original research project, testing the impact of the nutrition
intervention over 6 months (Januddune 2015).

After receivingthe ethichapprovalfor the original studyy theSocial and
BehavioralSciencegdnstitutional Review Boar@RB) at the American University of Beirut
(AUB), threeinformal schools were selected using convenient sampling approach. The three
participating schools were Kayany schools, newly built to meet the educational needs of
Syrian refugee children ithe Bekaaof LebanonThe Kayany Foundation is a local
Lebanese NoiGovenmental Organization (NGO) that provides education to disadvantaged
Syrian refugee children through constructinfprmal schools irthe region of Bekamn

collaboration with the Center for Civic Engagement and Community Service (CCECS).
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Schools were appached by the researcher who explained the aims and objectives
of the studySchools were matched regarding school characteristics anddssomgraphic
conditions of the children and théiouseholdsTwo schools were identified to receive the
intervention during the first academic school year (2@03.6) and one school served as a
control.Childrenin the intervention schools received tHE with enhancednacks,
whereashildren in the control school received their usual curricudunch a standard meal
Children in the control grougere promised tbe given the educational program at the end

of the intervention for ethical considerations

B. Sampling Framework

The three elementargisools approached included children enrolled in grades 1 to
6. Given our interesh testing the impact dhe nutrition intervention among elementary
schoolchildren (aged 10 to 14 years) sample of 150 children was intended to be recruited
from a totalof 450 children(in grades 4 to &egistered within these threehools. Each
school hadwo sections froneach of thesthreegrades consisting o5 childrenper
section An additional 20% was added to the sample size to account for potential dropouts
and incomplete datd he final intended sample size was 180, divided equally among the
selected school$0 participantsper school (20 childreftom each othe targeted grades
Also, power calculation waserformed andnhdicated that at leag&00children (i.e50in the
intervention group an#0 in the control groups required with 90% power to a significant
differencein nutrition knowledgescores between intervention and congnaups(effect

size = 10 £ 2.2) at significant level of 5%
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Total number of children expected to be registered in
gradesd& 6
n:450(|:hildren
Intended sample size
n=180children
{including 20% drop out from total sample}

Intervention Intervention
Schooll School2 Cont(fr?LGS(;hool
(n=160) (n=60)

-Assents forms signed by children

- Data collected on anthropometrics, knowledge,
attitude ,behavior and intake

Figure 3.1. Summary of thesamplingand data collectian

C. Recruitments of Subjects

Syrian refugee children and their mothers were approached during the registration

period at the beginning of their school year (Septerldober2015). Field surveyors
explained the background, objectives and methods of the study. Also, trained field surveyors
explained to the children and their mothers that refusal to participate in the study would not

influence their ability to register in thelsml or participate in the nutrition intervention.

Mothers who agreed to participate in the study were contacted to schedule

interviews for data collection in a private classroom setting on a separate date. Children and
their mothers who agreed to partaip in the study signed informed assent and consent

forms respectively, prioto data collection (Appendicés I1). Also, mothers were
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provided with copies of these forms that included the contact details of the study principle
investigator and thHiRB office at AUB. llliterate mothers had their relatives or neighbors
accompanying them sign the consent form on their behalves. Participants were assured that
if they decided to withdraw from the study for any reason, this would not affect their
relationshipwith the school. The inclusion criteria used for recruiting study participants
(children and their mothers) included the following:
- Syrian nationality (holder of a Syriagentification card "Hawiyyeh")
- Children between 10 and 14 years old
- Generally healty children and mothers: absence of any disease that may impair
growth, absence of chronic illness, inborn errors of metabolism, physical disabilities
or malformations that would interfere with eatip@tterns and body composition

- Mother of the bild is living in the household

D. Study Phases and Data Collection

The study consisted of three phases. Phase | was the assqdsasentvhereby
baseline characteristics of the study participants were collected. Phase Il was the
intervention phase during whichetmutrition sessions weoenducted throughotie
academic year (2018016) for 6months(average of 1 to 2 sessions per mynithase Il
was the posintervention phase to evaluatkangs in nutrition knowledge, attitudes, and

intake of Syrian refugee children participating in the study.
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Pilot Testing

The questionnairgpre-and postintervention)used in this studwas developed and
translated to Arabic to be administered to Syrian refugee children and their mothers using
their native language (Appendiciksé& IV ). It was pilot tested through interviews with a
convenient sample of 20 children from two of the tlpasdicipating schools to validate its
cultural adaptability and comprehension. Minor editorial modifications were done after

testing the questionnaire.

1. Phase I: Baseline Assessment

After receiving the IRB approval in September 2015, baseline datssassat was
completed betwee@ctober 201mndDecember 2016, prior to the initiation of the nutrition
programin the intervention schools.

The first section of the questionnaire was directed to the mother of the child, and it
included questions regardisgcicdemographic and household food security status as well

as coping strategies adopted by households.

a Socicdemographic

Sociodemographic characteristics included information on child's gender and age,
income living conditions and crowding indexC() of the household. Th€l is a commonly
used tool to assess the seemnomic status of househol@alobardes, Shaw, Lawlor,
Lynch, & Smith, 2006Wwhichwascalculated by dividing the number of persons living in
the householty the number of rooms in the households (excluding bathrooms and

kitchens) Thesame CI index has been used previous studiesbanon as an indicator of
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sociceconomic status of household¢aja et al., 2015; Nasreddine et al., 200ther
sociodemographicharacteristicef children and their householtisat were assessed in the
present studyincludedaccess to humanitarian assistance in the past 3 mom@bsiving in

kind support, voucher/eards and other forms of assistance

b. Household Food Insecurity and Coping Mechanisms

Household food security was assessed using the Household Food Igskoceis
Scale (HFIAS) tool that was previously validated and applied successfully in a wide range
of countriegCoates, Swindale, & Bilinsky, 2007; Knueppel, Demment, & Kaiser, 2010)
Lebanon an Arabic version of the HFIABas shown to be a valid and reliable tool to
assess food insecurity in rural Lebar{diaja et al., 2015)Additionally, coping
mechanisms were evaluated in the present study using the Coping Strategies Index (CSI)
thathas beemsed previouslypy WFPin the VASyr survey in LebanofWFP, 2015)CSl is
an easyto-administer tool to assess the coping mechanisms of food insecure households,
to describe what families do when they cannot access enough food. Moreoveas®8en
shown to correlate well with other measures of food security @ver einiversal themes of
behaviors related to food shortg@taxwell & Caldwell, 2008) The CSI questions used in
this study included the same contspecific questions used in studies conducted in
Lebanon while retaining the themes and scales outlined in the origitealgloped index.

Other sections of the study questionnaire related to food expenditure, food safety

knowledge and behavior of the mothers were collected but not analyzed in the present study.
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c. Anthropometrics and Dietary Intake Assessment

This section of the questioame included anthropometric measurements in
addition to one day 28our recall that was collectdxy trained nutritionistérom the sample
of participating children and their mothers using standard technighesesearch team
conducted extensive training for field surveyorsperforminganthropometric
measurements as well dietary intakeassessmentsingfood portion visuahids pictures

of food itemg.

Anthropometricsneasurements

Weight was measured to the nearest Ouidigg a standard calibrated balance
(Seca model 877, Germany) in light clothing and with bare feet or wearing stockings.
Height was measured to the nearest 0.5cm, using a stadiometer with bare foot (Seca model
213, Germanyand waist circumference was measd using aonstretchablaneasuring
tape(Seca model 201, Germany) the nearest 0.5cm at the level of the umbilicus, midway
between the lower part of the ribcage and the iliac crest. All measurements were taken at

least two times and the averagelod £ values was adopted.

Dietary Intake
The dietary intake of the children and their mothers was assessed udiigf[the
Multiple-Pas24-hour recalimethodby trained dietitians and senior nutrition studdram
the Department of Nutrition and Food Scienatthe AUB. In this methodstudy
participants reported what, when, and how much they ate and drank over the past 24 hours.

First, the participantsvere asked questions list all thefoods and beveragesnsumed in
18



the previous dawithout interruption. Theradditional probesn the time or occasion of

eating as well as forgotten food iteesg. condimenideverages, savory snacks, and fruit)
were used to help the participanesalldietary intakeln addition, a comprehensive

description of foods and amounts eaten was gathered in a third step called the detail cycle,
and the last step was the final probe rei@enway, Ingwersen, & Moshfegh, 2004)
Moreover, to assist subjects in assessing the portion sizes and amounts of food consumed,

food photographs for standard portion sizes were used.

d. Nutrition Knowledge, Attitudeand Behavior

Anothersection of the questionnaire included questions to assess children's dietary
knowledge, aitude, and behavior. Thguestions in this section were developed on the basis
of similar existing questionnaires but were adapted to the context of the studgtjwopul
Forinstane, the knowledge and behavior measuneere derivedrom schootbased
nutrition interventios conducted on lowncome childra in developing countriefHabib-

Mourad et al., 2014; Kemirembe et al., 2011; Mohd Shariff et al., 28@8)tionally, the
attitude scale was previously validated and used on Lebanese children from similar age
groups 9 to 11 yean public and private schoo(slabib-Mourad et al., 2014However,

some KAB sections, food items and response categories were modified to be more
culturally specific, acceptable and adequateulnerable study participants afterqpil

testing them based on experts' opinions.
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2.Phase II: Intervention

The nutrition intervention was conducted over 6 months during the academic year
(20152016)in the two intervention schools. TINE sessions were delivered in a
classroorrbased setting by trained teachers to children enrolldtkintervention schools.
The educational sessions were given through 2 sessions per month on average to minimize

excess burden on existing school curriculum

a Training of Trainers (TOT)

Teachers in the intervention schowlere recruited by Kayany Foundatiivom the
local Syrian communityNutrition experts from the Department of Nutrition and Food
Sciences at AUB trained the teachers on the nutrition lesson plans and activities of the
interventionatthe beginning of the academic year (October 2015). Training of the teachers
was conductetb ensureadherence to the lesson plamsl to promote the provision of these
lessonsn a culturallyappropriatenannerand efreshetraining for newlyrecruited
teachers was provided by two seledtéghly motivatedeachergrom these schools who
showel commitmento the interventiorandastrong interest in providing nutrition

educatiorlessonsn a creative and interactive manmieroughout the school year.

b. Material Developmenind Testing

The educational sessions and activities were designed basksDaxnutrition
materialpublishedonline,lessonsised in previous studiesnductedn Lebanoror other
developing countriesn similar schoolagedchildren(Habib-Mourad et al., 2014; Mohd

Shariff et al., 2008; Townsend, Johns, Shilts, & FaRamirez, 2006andscience
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textbooks adopted Hyebanesgublc schools for elementary levélducational material
and lesson plans were déyeed to be culturally specifiend featured appropriate food
items in the prepared gamas well asvzisual aidsAlso, content validity of the developed
material was reviewed and confirmed by experts in nutrition education and community
nutrition. In addition, the educational sessions of the nutrition intervention digrassed
and edited according to inputs from supesxssfrom theKayanyFoundationThe
acceptability of the lesson plans and proposed activities were further evdiyasadthers
through evaluation sheets distributed at the endeoT®T workshops in October 2015

(AppendixV).

c. Intervention Design

The nutrition education was developadhe present studyased on the SCT
constructs primarilypbservational learning, behaviorapabilityand selfefficacy. The
nutrition lessons provided children with knowledge and skills required to modify dietary
behaviors both at home and at school. Concepts covered in the class were reinforced
through hand®n activities, games and displayed posters in classrooms as et agh
healthy snack providedduring the school day.herefore, the intervention had two essential
components.

1. Culturally-appropriate and interactive classrobased lessons were designed to
promote healthy eating, personal hygiene and active living. ddomponent was
designed to cover the personal determinants of behelrange according to the

SCT (knowledge, attitude, sadfficacy and skKills).
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2. Provision of healthy snacks to children. This component addressed the environmental
factors at school:\ailability of healthy food choices in the children's school
environment.

The nutrition education sessions were given in short, simple and interactive manner
for all childrenin grades 4 to 6 of thatervention groupEach session toapproximately
30 to45 minutes and the topics that were covered included the following:

1. Introductory session on the intervention.

2. Basic hygienic practices.

3. Thedifferent food groups and the importance of diet diversity.

4. Importance of water for our body.

5. Importance of fruiteand vegetables.

6. Importance of consuming breakfast.

7. Unhealthy snackin@providingexamples ofoods that should be avoided for their
high content of fats and sugars).

8. Healthy siacking providing examples of alternative healtryacls).

9. Active Playing:incorporating it at school and at home.

10. Overall summary of the sessions.

Each session consisted of three secti@fso 15 minuts were allocated for
introducing thedpic and providing a clear explanation of iihgportanceof this topicin
relation to human healtfhis wasfollowed by 30 minutesf handson activitiesand finally
5 minutes for teachers to summarize the lesson with ehtailke message and an evaluation

for children The teachingids(e.g. posters, games and presentajiprevided to teachers
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aimed at making the educational sessions interesting and attraathvidlten A sample of
the developed lesson plans can be found in Appevidix

In collaboration witithe Environment and Steinable Development Unit (ESDU)
at AUB, school kitchens were refurbishatidcommunityworkers were trained to prepare
and distribute safas well aswtritious snacks on school premises for children in the
interventiongroup In fact, ESDU has also implemented community kitchen projectisen
Bekaa area and other impoverished regions in Lebavizearebywomen from the host and
refugee communitiegroduce healthy and traditional metdsboth culturesand provide wet
rations to the mostulnerable refugees and local families in rural areas of Lebanon (Akkar
and Bekaa)thusalleviaing their food insecurity and incraag their dietary diversity.

Children in the intervention group were provided with one snack item on a daily
basisaccording to prglanned weekly menivailability of food and acceptability by
childrenwere taken into consideration when planning for the weekly snack.mbase
snacks included cheeselabneh sandwiches, spinach pie aadtarmankousheh. Also,
children were provided with one fruit twice a week (orange or apple or banana). On the
other hand, children in the control group were only receithegstandard snaclkhich was
composed ofaatatTmankousheh as a standard protocol asttteol. The snack was
distributed to contribute to approximately 357 Kcal per dde nutrition composition of
snacks served at the intervention schools and their contribution to dietary intake needs of

children are presented irable 3.1.
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Table 3.1. Daily average energy, mact@nd micrenutrients provided from the snacks
and percent nutrient intakes from DRAsnong children in intervention schools (n=117)

Calories Protein Carbs Fats Vitamin A Vitamin C  Calcium Iron
Composition 357Kcal 119 49 ¢ 99 4649 13mg 147mg 3.7mg
DRIs 2,070- 2,280 Kcal 34¢g 130g 251 35% 600 pg 45 mg 1300 mg 8mg
% intake 16% 33% 37% 2% 7% 2% 11% 46%

*|OM - http://www.nationalacademies.org/hmd/Activities/Nutrition/SummaryDRIs/RIes.aspx

3. Phasdl I: Evaluation

This study included two main evaluatioomponents. The process evaluatioat
took place during the schogtar and the poshterventionevaluation that wasonducted at
the end of the school year

Process evaluation outcomes were assessed thiwagivaluation forrs
(AppendixVII). The first evaluation form wasompleted by the research tetoassess the
delivery of NE sessions liyained teachers in the intervention schahigng field visits to
the BekaaStudentsimpressions of the nutrition sessions were also evaluated through a
student evaluation form.

Theconsents and assents signed at the beginning of the assessment (Phase I)
included participant's agreement to participate in the assessment questionnaire at the
beginning of the project as well as the completion of the-iptstvention assessment.
Syrianrefugee children aged 114 years who received the classrebased\NE
intervention were givea postintervention questionnairte® complete itAfter completing
this postintervention questionnaire, children's anthropometric measurements -aioti24
dietaly recals were collected byhe trainedield surveyors. Poshtervention assessments
were carried out simultaneously at the intervention and control schools béflageamd

June 2016.
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E. Data Assessment and Interpretation
Household Food Insecurity ar@boping Mechanisms
The HFIAS was used to assess the household food security status. The HFIAS was
used to determine an HFIAS score computed as per Coates et al. (2007). The HFIAS
consisedof 9 questions, each of which can be answered as 'No', 'Raraiye'§oi me s 6, an
individual sores of the 9 questions resultadverall score between 0 and 27. Higher
HFIAS scores indicatehigher food insecurity. Furthermore, houskels were categorized
into four levels of food insecurity (food secure, mildly insecure, moderately insecure, and
severely food insecure) based on answers to the questions in the HFIAS as summarized in

Table 3.2 (Coates et al., 2007)

Table 3.2. Categories of food insecurity

Question Answer” .
No Rarely | Sometimes| Often Legend
Food secure

2 Mildly food insecure
3 Moderately food insecurg
4 - Severely food insecure
5
6
7
8
9

*No: 0 times in the past 4 weeks, Rarek2 imes in the pasgt weeks, Sometimesa8 times in the past 4 weeks, Often: >10 times in
thepast 4 veeks

The CSlincludeda set of 16 questions to househdlusthave identified
themselves as having experienced some food shortage in the past month. Was38d

to assess the severity of food insecurity in the household by presenting the respgthdent
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list of different coping mechanisms. For example, mothergasked if they ever had to

send their child elsewhere to eat, or whether someone in the household had to go a whole

day without eating. Assessing the frequency of these different behavitis study

allowedus to identify common coping mechanisms that households use to deal with not

having enough food. Based on the different strategies that the houssthampdsdo deal

with food shortage as well as the frequency (reported as "all the time", "pretty often”,
“"hardly at all o, or "never") of those behayv

householdvasassessed.

Nutritional Status and Dietary Intake

Nutritional status was assessddaseline and pestterventionbased on the
c hi | shgeegendleand anthropometric measurements

Anthropometriandices wereclassified according ta standardized aggnd sex
specificz-scores, based on the WH@teriafor heightfor-ageZ-scores (HAZ), weightor-
ageZ-scores (WAZ), and bodmassindexfor-ageZ-scores (B\Z) (WHO, 2006)WAZ is a
measure of both acute and chronic malnutrition. A WAZ-@fwasused for defining a
child as underweighStunting, represented by low HAZ, results from extended periods of
inadequate food intake, poor dietary qualibncreased morbidity, or a comnlation of these
factors. A HAZ of <2 was used fodetermining the prevalence dfronic malnutrition
(stunting).BMIZ were used to assess severely underweight, underweight, overweight, and
obesity prevalence rates as displayedable 3.3. The Anthro software of WHO was used

for analyzing the nutritional status of childr&Vaist circumference to height ratio (WHtR)
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was used as a measure of central adiposity of children. WHtR greater than 0.5 was defined

as "elevated"; WHIR less than or equal to 05 wefined as "nornial

Table 3.3. Cutoffs for nutritional status based on WHO g@@iteria

Nutritional Status WHO (2007) growth reference data for
children and adolescents aged-68 years
Severely underweight Severe Thinness: BMbr age <- 3SD
Underweight Thinness: BMifor age <- 2SD
Overweight BMI-for age > +1SD
Obese BMI-for age > +2SD

Dietary intake was assessed udimg24-hour recallof a typical dayat baseline
and postintervention Two aspects were studied under dietary intakergy and nutrient
intake.

The daily energymacreand micrenutrient consumption bghildrenwere
computed using the food composition database of the Nutritionist IV Sof@aneputing,
1995) The Nutritionist IV fooddatabase was expanded by adding analyses of traditional
Lebanese foods and recipes and it inatli@ny food items that pertain to the culture of the
target populatioiComputing, 1995; Naja et al., 2011; Pellett & Shadarevian, 1&i0¢n
that there are no gendenr agespecific DRIsof nutrientsfor Middle Easern populations,
values arising from the analyzed data were compared #0ad&d DRIs for children and

women recommended by the Institute of Medicine(IGNM, 2011)

Nutrition Knowledge, Attitudes and Behaviors
Thefirst section of the KAB questionnaire included questiomshe general

nutrition knowledgedeterminants of behaviorehange and eatirfgabits of the children.
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This KAB section was completed by children at baseline and post interveritien.
knowledge sctionsconsisedof 15 questions using a multiple choice ard@tesdor hod
format. Correct answers were given a scorglofwhereas wrong answers were given a
score offi00. Scores rangebetween 0 and 15. The higher the score for this section the
higherwasthe nutritional knowledgef the participant.

The second sectiarf the KAB questionnaireontaing 10 statements about
attitudes towards nutrition and healthy eating and making lyefaltid choices. Statements
were measured on a thrpeint, likertt ype scal e that ranged from
using faces that expressed these scales to make it easier for children to report their answers.
Also, an attitude a score was computédgree' was given a score ‘tf", and both 'l am
not sure' and 'l disagree' were given a scorf®@afThe highest scerfor this section that
reflectedthe participant's attitude towards healthy eatitagil00, the higher the score for
this section the more positiveasthe attitude of the participant towards healthy eating.

The third part of the KAB section asseassiéet behaviorshatweremeasured by a
four-point scale that ranged from 1"never "to 4 "selvinges a day". Specific dietlated
guestions in the KAB questionnaire inclad#ietary-efficacy, consumptionand dietary

intensionsor expectations regarding consumimggalthier diet

Process Evaluation

Process evaluation items included questietested to teachers' performanose
of program material, duration and ability to meet objectives of the lesson plan. The research
team were asked to rate the questions using the following scale: 'excellent’ = 5, 'very good' =

4,'good' = 3, 'fair' = 2, gor' = 1.
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Studentsimpressions of the nutrition sessions compromised of statements
regarding clarity of delivery and content of material, opinion of quality of activities and
additional comments. Statements were measured on aabirgelikerttype scat that
ranged rom 1 "di sagree "to 3"agreeo, using fac
Teachers' feedback on nutrition lesson plans were measured through questions
including: (i) coherence, comprehension, convenience of lesson plans, materials and
activities;( ii) possibility of integration oNE into school curriculum. The response items

were as follows: 'strongly disagree' = 4, disagree' = 3, 'agree’ = 2, 'strongly agree' = 1.

F. Statistical Analysis

Participants' responses to the questionnaires were entered into the Statistical
Package for the Social Sciences (SPSS) program (version 20.0). Collected socio
demographic, anthropometric, household food security, and dietary datalsm¥etered
and anafzed using SPSS.

Continuous variables were presented as means and standard variations, whereas
categorical variables were presented as frequencies and percentages. At baseline, bivariate
analyses were conducted to explore associations between variatdgeerident-tests were
performed for continuous variables; for example, baseline nutrition knowledge scores and
monthly income as a parameter of socioeconomic st@hesway Analysisof Variance
(ANOVA) were also performed also to explore associationsdsst one continuous and
another categorical variable such asdhsociation betwedraseline mean knowledge
scores of childrenandthe educatiorievel of the mother (no school, primary school and

intermediate to higher school). CGéguare analyses werenthucted to explore associations
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between categorical variablesch as busehold food security status (food secure vs. food
insecure) anthenutritional status of the women and children (underweight, normal weight,
underweight, overweight, obese).
Paired ttests were used to assess the differences in means of knowledge and attitude scores
between preand posintervention as well as changes in the anthropometric measuges (
BMIZ, HAZ) and dietary intake of the child in the intervention and cogiralis.

Multiple linear regression analyses were conducted to test the effect of the nutrition
intervention on children's nutrition knowledge and attitudes scores anparstention
adjusting for baseline levels and otsereral socie c onomi ¢ f actors (i ncl
gender, motherds education, fatherods educat
index).The regression modelere adjusted fasocicdemographiwariablesncluding
parental education, househald owdi ng i ndex, théwdregréviduslpge and
reportedn other studieso besignificantlyassociated witkkhanges ifkknowledgeand
attitude scoreamong children ghostimplementation of nutritiomterventiongAlderman
& Headey 2017;EunSuil et al, 2008;Mohd Shariff et al., 2008In addition bivariate
analyseaisingANOVA and Chisquare testwere perfomedo test for potential significant
associations betweghevariables to be included the regression modeis ensureno
multi-collinearity (if r>0.8 variable was excluded from the mod8ignificantvalue will be

used as jvalue <0.05.

G. Ethical Considerations
Informed consent and assent of study participants were voluntarily given, without

manipulation, undue influence or coercion. Moreover, questionnaires developed for this
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study included codes assigned for each participant that could link the questiontiare to
participant. The link between identifiers and the codes used on the questionnaire were kept
in a separate sheet that was placed in locked cabinets with access available only to the
investigators. That sheet included names and the ID numbers (cdugs3h&et was the
only document that could link the participant's identifier (name) with the assigned ID
number (code). That sheet was kept with the Pl to keep track of the link between the names
and IDs.

Written consent and assent forms were administeyedothers and their
participating children respectively. The signed consents and assents welddgphs
locked cabinets in the primainyvestigator's research unit. Copies of the signed written
consentand asserforms were given to the participatingothes and their children

For allchildren, thanother was the primary respondent to the sdeimographic
section of the questionnaire, as well as the HRMBCSI sections. Due to the sensitive
nature of few questions included in the interview related to ssmoomic and food
security status diouseholdsmothers were asked to answer these questions while the
chil dés anthropometr i c wargintake was assesseddyotherr e t a
field surveyorsThis procedure saved time and kept the child distracted during the first part
of the interview, which included the potentially sensitive questions. Furthermore, it was
clearly communicated to the mothettla beginning of the interview that both, the mother
and her child, have the right to refuse to answer any question or to withdraw from the
interview at any point with no penalty to them. In addition, field surveyors received training
session prior to datollection for proper administration of the interview. For example, field

surveyors attended ethical training on how to appropriately approach and address potentially
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sensitive questions ensuring the comfort and respect of the study participant. Fetattye d
intake questions of children, the child was the primary source of dietary recall, but the

mother assisted by being a proxy respondent.
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CHAPTERIV

RESULTS

Out of a total of 180 mothashild pairsapproached at the start of thehool year
20152016 173 accepted to take parttire study (response rate 93%). The main reasons for
mothers to refuse to participate in thiedy were the lack of interest or time. At baseline,
there were 117 children enrolled in the intervention grang 56 children enrolled in the
control group. At posassessment, there were 69 children in the intervention group and 52
children in the control groupkigure 4.1 represents a summary of the distribution of

participants throughout the study.

Inclupled in
Intervention analysis (n$9)
group
(n=117) Loss to follow

Participants up (n=18)

eligible for stud

(n=180children) Loss to follow

up (n=)
Control group
(n=56)
Included in
analysis (n§2)

Figure 4.1. Summary of thalistribution of participants throughtthe study
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A. Sociodemographic Characteristics of Participating Children

Almost 56% of the children were females, withaarerageage of 11.2 + 1.2 years
(Table 4.1). Mother's average age Wa5.9 £ 6.5 years, with more than half of the mothers
(61%) reporting no or primary level schoolifihe average monthly family income of
78. 7% of childrends households was | ess tha
with employed mother or fatheras 5 % and 47% respective8ignificantdifferences were
observed between the intervention and control groups at baseline regarding a number of
socioeconomic variables. Compared to the control group, the intervention group had a
higher level of maternaducation (48.3% vs. 19.7%+ 0.001), and paternal education
(55.2% vs. 28.6% < 0.001). Thenean crowding index (Cl) was significantly higher
among households in the control group as compared to households in the intervention
group, indicating a lower soceconomic status of the households from the control group at
baseline (7.& 2.7 vs. 4.% 2.3, <0.001). Also, asignificantly higher proportion of
households (89.3 %) in the control group reported receiving assistance as compared to the
intervention group (76.1) (p=0.04X)owever, there were no statistically significant
differences betweemeé intervention and control groups regarding income and employment

status of the parents.
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Table 4.1. Baseline soci@lemographic characteristics of participating childrerl#8 A

Total Sample Intervention Control p-value
(n=173) (n=117) (n=56)
Childdéds age (years 112+1.2 114+1.2 10.8+1.0 <0.001
Childés gender NS¥
Males 76 (43.9) 50 (42.7) 26 (46.4)
Females 97 (56.1) 67 (57.3) 30 (53.6)
Mot herds age (year 359+6.5 36.4+6.6 348+6.3 NS
Mot herds education 0.001
No school 42 (24.4) 22 (19.0) 20 (35.7)
Primary school 63 (36.6) 38 (32.7) 25 (44.6)
Intermediate to high school 67 (39.0) 56 (48.3) 11 (19.7)
Mot her ds empl oy men NS
Unemployed 164 (94.8) 112 (95.7) 52 (92.9)
Employed 9(5.2) 5(4.3) 4(7.1)
Fatherds education <0.001
No school 25 (14.5) 9 (7.8) 16 (28.6)
Primary school 67 (39.0) 43 (37.0) 24 (42.8)
Intermediate to high school 80 (46.5) 64 (55.2) 16 (28.6)
Fatherds empl oymen NS
Unemployed 89 (52.7) 61 (54.0) 28 (50.0)
Employed 80 (47.3) 52 (46.0) 28 (50.0)
Monthly income £ NS
< 300,000 L.L 133 (78.7) 88 (77.2) 45 (81.8)
300,000 L.L 36 (21.3) 26 (22.8) 10 (18.2)
Crowding Index $ 57+27 49+23 7627 <0.001
Own a car or a motorcycle NS
Yes 14 (8.1) 10 (8.5) 4(7.1)
No 159 (91.9) 107 (91.5) 52 (92.9)
Receive assistance 0.041
Yes 139 (80.3) 89 (76.1) 50 (89.3)
No 34 (19.7) 28 (23.9) 6 (10.7)
In-kind assistance (Food basket) NS
Yes 35(20.2) 20 (17.1) 15 (26.8)
No 138 (79.8) 97 (82.9) 41 (73.2)
E-voucher cards NS
Yes 132 (76.3) 85 (72.6) 47 (83.9)
No 41 (23.7) 32 (27.4) 9 (16.1)
Cash-conditional NS
Yes 6 (3.5) 6 (5.1) -
No 167 (96.5) 111 (94.9) 56 (100.0)

A | n d e ptests wegercondutted for continuous variables anes@lre tests were performed for categorical variables to test
differences between groups.
¥ Not significant.

E LL=Lebanese pounds whereby 1500 LL ~ USS$.
§ Crowding index: the arage number of people per room, excluding the kitchen and bathroom.
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BHousehold Food Insecurity and Coping Strat

The majority of childrends househol ds
found to be sverely foodnsecure (83.2%). blseholds were grouped into four levels of
food insecurity: food secure (2.9%); mildly food insecure (2.3%); moderately food insecure
(11.6%); and severely food insecure (83.2%). No significant difference in food security
status was obseed between the households of children from the intervention and control
groups.

In addition, 15Zhousehold$87.9%)reported not having enough food or money to
buy food for their familiesTable 4.2). Most commonly reported coping mechanisms used
byc hi | dr e n 6 & bdthantesrentioo dndl control groupeluded: relying on less
preferred food items (85%); reducing number of meals eaten per day (63.2%); restricting
consumption by adults in order for small children to eat (61.4%); limitingguosize at
meal times (59.5%); and borrowing money to buy food (58.6%). Other more severe coping
mechanisms that were reported among a smaller subset of participantsvedve: small
children (615 years) in income generati(il.68%), accept high riskij/legal, socially
degrading or exploitative temporary jobs (4.6%), badged (2.6%)Nevertheless
households from the control group (28.8%) were more likely to report often spending whole
day without eating as compared to households fronmtkeeventiongroup (8.1%)

(p=0.001).
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Table 4.2. Coping strategies among households of children from intervention and co
groups (n353)A

Total Sample Intervention Control
(n =153) (n =99) (n =54)
n (%)

Relied on less preferred and less expensive foods?
Never 6 (3.9) 3 (3.0 3 (5.6)
Once in a while 17 (11.1) 11 (11.1) 6 (11.1)
Often 130 (85.0) 85 (85.9) 45 (83.3)
Borrowed food or relied on help from a friendor a relative?
Never 83 (54.6) 57 (57.6) 26 (49.1)
Once in a while 23 (15.1) 12 (12.1) 11(20.8)
Often 46 (30.3) 30 (30.3) 16 (30.2)
Limited portion size at meal times?
Never 30 (15.7) 17 (17.2) 7(13.0)
Once in a while 38 (24.8) 26 (26.3) 12(22.2)
Often 91 (59.5) 56 (56.6) 35 (64.8)
Restricted consumption by adults in order for small children to eat?
Never 30 (19.6) 21 (21.2) 9 (16.7)
Once in a while 29 (19.0) 18 (18.2) 11 (20.4)
Often 94 (61.4) 60 (60.6) 34 (63.0)
Reduced number ofmeals eaten in a day?
Never 29 (19.0) 20 (20.2) 9 (17.0)
Once in a while 27 (17.8) 18 (18.2) 9 (17.0)
Often 96 (63.2) 61 (61.6) 35 (66.0)
Send family members to eat elsewhere?
Never 105 (69.1) 71(71.7) 34 (64.2)
Once in a while 19 (12.5) 9(9.1) 10(18.9)
Often 28 (18.4) 19 (19.2) 9(17)
Borrowed money to buy food?
Never 32 (21.1) 26 (26.3) 6 (11.3)
Once in a while 31 (20.4) 20 (20.2) 11(20.8)
Often 89 (58.6) 53 (53.5) 36 (67.9)
Spend whole day without eating?
Never 103 (68.2) 76 (76.8) 27 (52.0)
Once in a while 25 (16.6) 15 (15.1) 10 (19.2)
Often 23 (15.2) 8(8.1) 15 (28.8)
Removed kids from school?
Never 115 (75.2) 69 (69.7) 46 (85.2)
Once in a while 11 (7.2) 8 (8.1) 3 (5.6)
Often 27 (17.6) 22 (22.2) 5(9.3)
Small children (6-15 years) involved in income generation?
Never 103 (67.3) 67 (67.7) 36 (66.7)
Once in a while 17 (11.2) 13 (13.1) 4 (7.4)
Often 33 (21.6) 19 (19.2) 14 (25.9)
Marriage children under the age of 18?
Never 125 (82.2) 78 (79.6) 47 (87.0)
Once in a while 6 (3.9) 6 (6.1) 0 (0.0)
Often 21 (13.8) 14 (14.3) 7 (13.0)
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Accept high risk, illegal, socially degrading or exploitative temporary jobs?

Never 140 (91.5) 89 (89.9) 51 (94.4)
Once in a while 6 (3.9) 3 (3.0 3.6
Often 7 (4.6) 7(7.1) 0 (0.0)
Sent an adult HH member sought work elsewhere (regardless of the usual seasonal migration)?
Never 138 (90.2) 88 (88.9) 50 (92.6)
Once in a while 7 (4.6) 5(.1) 2 (3.7)
Often 8(5.2) 6 (6.1) 2(3.7)
Begged?
Never 145 (94.8) 96 (97.0) 49 (90.7)
Once in a while 4 (2.6) 2 (2.0) 2 (3.7)
Often 4 (2.6) 1(1.0) 3(5.6)
AChi-square tests were conducted for all variables.
* p <0.05

C. Anthropometric Characteristics of Children

At baseline, thenajority of children (80.8%) had a normal body weiditawever;
16.3% of the children were found to be overweight or obats®, less than a quarter of the
children (23%) had an elevated waist to heightratlsoA hi | dr ends body ¢ omg
(height, weight, waist circumference) were significantly higher in the intervention group as
compared to the control group (p<0.001). However, the intervention and control groups
were similawith respect tdtHAZ, WAZ, BAZ, andWHIR statuses at baselin€gble 4.3).

At podter vehmirasona significBABDfIi mhnéasenin
the intervention groupOc®@p®&Q0e D07t ;0 t.40)el 8c on't
However, thisawasinotensetl enoateblesity preval
intervention group compared to control grou
proportion of children WI7T%8 tlagl. Vv edolvaesyve
among children in the intervention group as

po-sht er viedn thida W) .(
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Table 4.3. Anthropometric characteristics of children from intervention and control grolgzsealine and posmterventionA

Baseline Postintervention Mean change
Total sample Intervention Control Intervention Control Intervention Control
(n=173) (n=117) (n=56) (n=69) (n=52) (n=69) (n=52)

Weight (kg) 36.3+0.70 38.4 £0.80*** 31.9+0.80 39.2+1.2%** 32.7+0.82 2.1 £0.28* 0.78 £0.22
Height (cm) 142.3 £ 0.6€145.0 + 0.80*** 136.8 +0.93 146.6+1.1*** 138.8 +0.98 2.9+0.37 2.3+0.27
Weight for age (WAZ) 0.07 £0.14 0.53 £0.15** -0.51 +0.20 0.77 £0.21** -0.31+0.21 0.32+0.06 0.16 £0.06
(n=59)v
Height for age (HAZ) -0.47 £0.08-0.26 £ 0.10*** -0.92 +0.12 0.16 £ 0.15** -0.56 +0.14 0.44+056 0.35+0.04
HAZ status
Normal 154 (89.5) 106 (91.4) 48(85.7) 65 (94.2) 49 (94.2)
Stunted 18 (10.5) 10 (8.6) 8(14.3) 4 (5.8) 3 (5.8)
BMI for age (BAZ) 0.003+0.0¢ 0.09+0.10 -0.17+0.14 0.11+0.14 -0.21+0.14 0.08 £+ 0.06* -0.07 £0.05
BMI status
Underweight 5 (0.60) 3 (2.6) 2 (3.6) 1(1.4) 2 (3.8)
Normal 139 (80.8) 91 (78.4) 48 (85.7) 55 (79.7) 45 (86.5)
g‘éefwe'ght 18 (10.5)  13(11.2) 5 (8.9) 7 (10.1) 3 (5.8)

ese 10 (5.8) 9 (7.8) 1(1.8) 6 (8.7) 2 (3.8)
Waist circumference (cm) 66.7 + 0.63 68.3 + 0.76*** 63.6 + 0.99 66.6 £+ 0.91** 63.0+0.86 -1.1+£0.96 -0.55+1.07
Waist to height Ratio 0.47+0.05 047+0.05 0.47+0.04 0.45+0.01 0.45+0.01 -0.02+0.06 -0.16 £0.01
WHtR
\(Naist-tz)-height-ratio status
Normal 127 (77.0) 80 (72.7) 47 (85.5) 57 (82.6) 48(92.3)
Elevated 38 (23.0) 30 (27.3) 8 (14.5) 12 (17.4) 4(7.7)

Alndependent-tests were conducted for continuous variables andsghare tests were performed for categorical variables to test differences between

groups at baseline and peisttervention separately.
* p<0.05; ** p<0.01; *** p<0.001.

3 WAZ and WAZ status were presented for children 10 years old according to WHO classification.
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D. Nutrition Knowledge andAttitude Scores ofChildren

Nutrition knowledgescores (range-05) were significantly higher at baseline among
children in the intervention group compared to children in the control gdup £ 2.2 vs.
9.1+ 2.2, p=0.011Table 4.4). Similarly, mean attitude scores-{@) were 8.01 £ 1.6 in the
intervention group and 7.1 £ 1.7 in the control group with statistically significant difference
observed at baseline (p=0.001).

Upocnomparing the mean difference in inter
knowl edge, a greater cthRinlger evmsi mbitsfee vient &amw
compared to thos@1N2nv4slhNR .c40m+0MeOb4dgpr oup (
Howewert,ati stically significant difference i

observed bet waete Ap nbscetrhflegii d ®s. 8I@. ;2 §p.=) 20
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Table 4.4. Mean change in nutrition knowledge and attitude scores of childrenritermention and control groups

Baseline

Intervention Control Intervention Control
Intervention Control  Pre-intervention Postintervention Pre-intervention Postintervention Mean changedr Mean change
(n=117) (n=56) (n=173) (n=121) (n=173) (n=121) (n=121) (n=121)
Mean £ SD Mean+SD Mean + SD Mean = SD Mean = SD Mean = SD Mean £ SD Mean+ SD
Knowledge score 10.1 2.2 9.1+ 2.2 10.1+£2.2 12.4 + 1.8** 9.1+£22 10.1 £ 1.9*
Attitude scores 8.0+1.6 7.1+1.7

2.1 +£2.4* 1.1+24
7.1+£1.7 7.9+ 1.3* 1.0£0.20 0.92 £0.28
a, b Independent-tests were conducted to compare baseline scores between intervention & control groups and where found to be signifi€t at p<

* p<0.05; ** p<0.01; *** p<0.001. Paired ttests were conducted to compare pastpre scores within intervetion and control groups separately.
7 Independent-tests were conducted to test mean changes in scores between groups.

8.0x16 9.1+1.1%*
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Tab45eMul t i pl e | i nea-mtreeggreend 9 iomn nfudm of o otn Kk
children controlling for the effects of base
age, gendeduyuc ambi deedu d att im@srmp If ay menbowdndg i nd:

Unadijusted Adjusted
b 95 %Cl R b 95 %Cl R
25.8 313

Group status (Intervention) 2.2°°  1.6,29 16~  0.68,24
Baseline scores 0.5 0.09,0.41
Child age in years 0.14 -0.19,0.46
Gender (female) 0. -011,1.3
Mother education

No school (reference)

Primary school 009 -083,10

O Intermedi at 046 -062,15
Father education

No school (reference)

Primary school 032 -072,14

O Intermedi at -049 -1.7,0.69
Father employmer(employed 016 -0.52,0.&4
Crowding Index -005 -0.20,0.09

= Unadjusted model examining effect of group status (Intervention) orkpogtedge scores.
2 Adjusted model examining effect of group status (Intervention) orkpmstledge scores adjusting for baseline scores

and sociedemographic characteristics.

¥Cl: Confidencdnterval* p<0.05; ** p<0.01; *** p<0.001.

42



Tabd46eMul ti ple | ineatntegwvesasion haotrpbobsbn at
controlling for the effects of baseline nu
gender psthother@endudattehimmrmp Ifaytrmenowdndg 1 nde

Unadjusted Adjusted
b 95% CI¥ R? b 95 % a R
19.7 22.6

Group status (Intervention) 1.27  0.79,1.7 1.0° 039,15
Baseline scores 010 -0.04,0.23
Child age in years 0.18 -0.02,0.3
Gender (female) -010 -055,0.3%
Mother education

No school (reference)

Primary education -057 -1.2,0.03

O Intermedi at -037 -1.1,032
Father education

No school (reference)

Primary education 0.30 -0.37,0.98

O Intermedi at -004 -0.79,0.72
Father employment (employe 027 -017,0.71
Crowding Index -0.02 -0.12,0.07

= Unadjusted model examining effect of group status (Intervention) oratittatlescores.

2 Adjusted modekxamining effect of group status (Intervention) on faistude scores adjusting for baseline scores
and sociedemographic characteristics.

¥Cl: Confidence Interval;* p<0.05; ** p<0.01; *** p<0.001.

E. Dietary Behavior of Children

This intervention resulted in a significant increase in the proportion of children in
the intervention grouprho repored consumingvegetable®-3 times per week (40.6% to
53.6%, p=0.032Table 4.7). Also, therewvas asignificant ncreasen the proportion of
children consumingyuits anddairy on a daily basis within the intervention group (14.5% to
17.4%, p<0.00Bnd14.5 % to 21.P%6, p=0.05). Children in the control group reported
consumingdruits more frequently at poshtervention with a statistically significant

improvement in the proportion of children reporting fruit intake once a week (7.7% to
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28.8%; p=0.015)No significant differences were observed lehaviors relatetb skipping

meals owatching TVsin both groups at posttervention.

Table47.Reported frequencies of childrends di
groups at preand posintervention

Intervention (n=69) Control (n=52)
Nutrition Behavior  Pre-interventior Post p-value* Pre- Postintervention p-value*
n (%) intervention intervention n (%)
n (%) n (%)
How often did you eat
vegetables over the pa:
week? 0.032 NS*
At least once a day 21 (30.4) 14 (20.3) 4(7.7) 12 (23.1)
2-3times per week 28 (40.6) 37 (53.6) 18 (34.6) 16 (30.8)
Once a week 10 (14.5) 17 (24.6) 21(40.4) 22 (42.3)
Never 10 (14.5) 1(1.4) 9(17.3) 2(3.8)
How often did you eat
fruits over the past
week?
<0.001 0.01E
At least once a day 10 (14.5) 12 (17.4) 9(17.3) 11 (21.2)
2-3times per week 29 (42.0) 26 (37.7) 9 (17.3) 15 (28.8)
Once a week 4 (5.8) 26 (37.7) 4 (7.7) 15 (28.8)
Never 26 (37.7) 15 (7.2) 30 (57.7) 11 (21.2)
How often did you skip
meals over the past
week?
NS NS
At least once a day 27 (39.1) 29 (42.0) 35 (67.3) 41 (78.8)
2-3times per week 9 (13.0) 7 (10.1) 6 (11.5) 4 (7.7)
Once a week - - 1(1.9) 2 (3.8)
Never 33 (47.8) 33 (47.8) 10 (19.2) 5(9.6)
How often did you
drink milk products
like labneh,cheese or
yogurt over the past
week? 0.053 NS
10 (14.5) 15 (21.7) 9(17.3) 10 (19.2)
At least once a day 29 (42.0) 17 (24.6) 9 (17.3) 8 (15.4)
2-3times per week 4 (5.8) 15 (21.7) 4 (7.7) 8 (15.4)
Once a week 26 (37.7) 22 (31.9) 30 (57.7) 26 (50.0)

Never
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Over the past month,
how often did you
watch TV at home over
the past week?

NS NS
Everyday 44 (63.8) 49 (71.0) 31 (59.6) 36 (69.2)
4-6days/week 3 (4.3) 6 (8.7) 4(7.7) 2 (3.8)
2-3days/week 10 (14.5) 6 (8.7) 7 (13.5) 10 (19.2)
lday/week 9 (13.0) 4 (5.8) 5 (9.6) 1(1.9)
Rarely 3(4.3) 4 (5.8) 5(9.6) 3(5.8)

* Values derived from McNemar tests conducted to test changes in the frequencies of dietary behawsor (pre
postintervention) withinintervention and control groups separately.
¥ Not significant.

F. Dietary Intake of Children
1. Energylntake andContribution of Macronutrients toTotal Energy | ntake

As reported ifTable 48, at baseline, daily averageexgy intake of the children in
intervention and contraroups was below the daily requirements (1,105.3 + &0
1,197.5 £ 70.5respectively. A statistically significant increase in energy intake was
observed among children in the intervention group as compared to those inttbe con
group (261.8 £ 99.9 vs47.6 + 81.1; p=0.024). However, changestinterventiondid not
eliminatedeficientenergysupply in both groups compared to BRir 9-13-yearold
children

At baseline, contribution of carbohydrate to total energy intake was found to be
adequate (51.5 £ 1.1) among children in kgrbups. Fatcontribution to energy exceeded
the AMDR recommendati@(39.5 £ 1.}, whereashe percentage of total energy intake
from protein was below the AMDR recommended Is{@I9 + 0.37,Table 4.8). Children
in both groups consumed below the limit for daily saturated fats (<% 10 of total calories)

and sugars (<25% of total calories) at baseline (6.8 + 0.29 & 9.5+ 0.59; reshy@cilihere
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were no significant differences the contributionof macronutrientsor to total energy
intakebetween children in intervention and control group at baseline.

Following the intervention, the percentage of total energakefrom
carbohydrateand sugas significantly decreased among children in the intervention group
compared to control group3(5 + 2.0 vs. 5.6 £ 2.3, p=0.0@hd-2.3 £ 1.2 vs1.7 +15,
p=0.034). However, the percentage of total enantpkederivedfrom fat ard saturated fat
increased among childrentimeintervention group compared tioe control group (3L = 2.0

vs.-7.1 + 2.5, p=0.002 an@l45 £ 0.61vs.-1.4 +0.50, p=@3; Table 4.8.
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Table 4.8. Macronutrients' contribution for energy (% of total calories) of children from intervention and control group9An=116

Intervention (n=66) Control (n=50) Intervention Control
(n=66) (n=50)
Pre- Post Pre- Post Mean changeMean chang:

intervention intervention intervention intervention
Total sample Mean+SE MeanzSE Mean+SE Mean+SE Meanz SE Mean SE

(n=173)
Energy (Kcal) 1,165.6 + 472.81,105.3 + 60.1,367.1 + 91.71,245.2 + 62." 1,197.5 + 70.5 261.8 £+ 99.9 - 47.6 + 81.1
% Energy as carbohydrates  51.5+ 1.1 51.4+15 479+19 516+16 572+1.7 -35+2.0 56+23
% Energy as protein 9.9+0.37 10.5+0.49 11.0+068 9.1+052 99+0.34 0.54+0.66 0.88+0.56
% Energy as fat 39.5+1.1 38.7+14 418+14 406+1.7 33418 31420 -7.1+25
% Energy as saturated Fat 6.8 +£0.29 6.7+041 7.2+043 6.8+039 55+037 0.45+0.61 -1.4+0.50
% Energy as sugars 9.5 +0.59 99+0.82 77+097 88+084 106+11 -23+17 1.7+15

* p<0.05; ** p<0.01*** p<0.001. Values derived from paireetests conducted to test differences in intake {po=t
within groups andndependent-tests conducted to test mean changes in intake between groups.
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2. Macro-and Micro-Nutrient Intakes

At baseline, meaanergy and macronutrient intakes were found to be similar for
children in intervention and control grougsable 4.9). Children in the intervention group
had significant increases in mean protein, fat, and satuattedakes (27.8 + 1.7 vs. 35.3 £
2.5,47.9+34vs.66.3+5.3,8.1+0.61vs.11.4+ 1.1, respectively; p<0.01)at post
intervention as compared to baseline measures. However, children in the control group had
significant decrease in dietary fat inéskafter the intervention (55.5 + 3.5 vs. 44.7 £ 3.5;
p<0.05).

With respect to micronutrient intakes, there were few differences in mean baseline
micronutrient intakes of calcium, iron and vitamin C between children in both groups
(Table 4.9). However, mea changes of calcium (193.0 £ 484 - 62.5 + 35.8; p<0.001),
iron (2.9 £ 10 vs.- 4.3 £ 1.0; p<0.001) and vitamin A (202.3 + 46329.4 + 25.5;
p=0.002) were significantly higher among children in the intervention group at post
intervention as compared to those in the control greapectivelyTable 4.09). However,
children in the control group had significant decrease in diatanyimtakes after the

intervention (11.0 + 0.7¢s.6.7 £ 0.68; p<0.001).
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Table 4.9. Mean energy and macrand micronutrient intakes of children at baseline and-ip¢stvention in thentervention and
control group

Control (n=50)
Mean change

Intervention (n=66)
Mean change

Intervention (n=66) Control (n=50)
Pre-intervention Postintervention Pre-intervention Postintervention

RDAE Mean + SE Mean = SE Mean = SE Mean = SE Mean = SE Mean = SE
Calories (Kcal) 2,0702,280 1,105.3+60.2 1,367.1+91.7* 1,2452+62.7 1,197.5+705 261.8 +£ 99.9* -47.6+81.1
Macronutrients
Carbohydrategg) 130 143.0+ 9.2 159.7 +10.8 163.2 £ 10.0 170.8 +11.0 16.6 +13.1 7.6+14.0
Protein(g) 34 27.8+1.7 35.3 £2.5** 274+ 1.7 29.7+1.9 7527 24+1.8
Total Fat (Q) 25-35% 479+34 66.3 + 5.3** 55,5+ 3.5 44,7 £ 3.5* 18.4 + 5.8%** -10.8+4.5
Saturated Fab) <10% 8.1+0.61 11.4 + 1.1** 9.4 +0.77 7.7+0.72 3.3+ 1.2% -1.6 £ 0.94
Sugar(g) <25% 274+ 2.7 25.1+3.0 28.2+3.0 31.2+3.0 -2.2+40 3.0+45
Micronutrients
Calcium (mg) 1300 254.3+21.8 447.2+44.4* 333.6+19.3 271.1+£29.2 193.0 + 48.1*** -62.5+35.8
Sodium (mg) 1500 1,392.6 £90.1 1,794.4+171.3 1,349.2+1235 1,606.6 +119.2 401.7 + 204.6 257.5+128.4
Potassium (mg) 4500 1,249.6 £12.2 1,373.6+96.9 1,119.5+98.5 1,264.9+90.5 124.0 + 126.3 145.5 £ 109.5
Iron (mQ) 8 8.1+0.77 11.0 + 0.95** 11.0+0.7% 6.7 + 0.68*** 2.9 + 1.0%** -43+1.0
Vitamin C (mg) 45 349+6.0 346+4.7 22.0+28 23.3+3.6 -0.36+7.9 1.3+35
Vitamin A (1g) 600 1709+ 31.6 373.2 +£44.7%** 151.6 £+ 23.2 181.1 + 23.7 202.3 £ 46.8** 29.4+255
Vitamin D (ug) 15 0.34 £0.08 0.64 +£0.23 0.45+0.17 0.37 £0.09 0.30+0.23 -0.09+£0.17
Vigamin B1o(1g) 1.8 0.44 £0.11 0.80 £0.17 0.39+£0.10 0.60 £0.11 0.36 £ 0.19 0.02+0.12

ERecommended dietary allowances for age grod 9ears1OM - http://www.nationalacademies.org/hmd/Activities/Nutrition/SummaryDRIs/2Rles.aspx.
* p<0.05; ** p<0.01*** p<0.001. Values derived from pairedtésts conducted to test differences in dietary intake-f@3twithin groups.
a, bIndependent-tests were conducted to compare baseline dietary intake between intervention & control groups and where found to be aignifiz&ht
2 Values derived from independeriests conducted to test mean changes in dietary intake between groups.
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3. Macronutrient Adequacy

More than halbf children (57.6%) were consuming witttime recommended
levels ofcarbohydrate AMDRntakes (4565%) and below the recommendasdor protein
intake (1025%) (Table 4.10). Less thartwo-thirdsof the children (63.6%) were consuming
fat above the required range (36%). However, baseline consumption of sugars and trans
fatty acids were found to be below the limit of daily consumption. At-jmbstvention, the
percentage of childreneeting the protein recommendatoncreased slightly among
children inbothgroups. However, approximately half of the children (53.0%) in the
intervention group remained consuming below 10% of total energy from protein-at post
intervention. Equally impdant, the proportion of children with above recommended levels
of fat intakesignificantly decreased among children in the control group (7.0% to 54.0%;

p=0.018) whereas this percentage increased slightly among children in the intervention

group.
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Table 4.10. Percentage of children meeting the recommended levels (A)I\i/IDR
macronutrient intake at baseline and gagrvention in interventionrad control groups

Intervention (n=66) Control (n=50)
Pre-intervention Postintervention p-valueé Pre-intervention Postintervention p-value*

n (%) n (%) n (%) n (%)
Carbohydrate NS¥ NS
<45% 20 (30.3) 30 (45.5) 11 (22.0) 8 (16.0)
45-65%(Recommended 38 (57.6) 30 (45.5) 34 (68.0) 28 (56.0)
>65% 8(12.1) 6 (9.1) 5 (10.0) 14 (28.0)
Protein NS NS
<10% 38 (57.6) 35 (53.0) 33 (66.0) 23 (46.0)
10-30%(Recommended 28 (42.4) 31 (47.0) 17 (34.0) 25 (54.0)
Fat NS 0.018
<20% 8 (12.1) 4(6.1) 5 (10.0) 7 (14.0)
20-35%(Recommended 16 (24.2) 15 (22.7) 8 (16.0) 22 (44.0)
035 % 42(63.6) 47 (71.2) 37 (74.0) 21 (42.0)
Saturated Fat NS NS
<10% (Recommended) 57 (86.4) 55 (83.3) 44 (88.0) 47 (94.0)
010% 9 (13.6) 11 (16.7) 6 (12.0) 3(6.0)
Sugar NS NS
<25% (Recommended) 64 (97.0) 63 (95.5) 48 (96.0) 48 (96.0)
025% 2(3.0) 3 (4.5) 2 (4.0) 2 (4.0)

I A MDR&eptable macronutrient distribution ran¢@®M http://www.nationalacademies.argvalues derived from McNeméests
conducted to test changes in the frequencies of macronutrients adequaes (jp@st intervention) within intervention and control
groups separatelyé NS: Not significant.

4. Micronutrient Adequacy
A high percentage of children had intakedow twothirds of the DRIs for

vitamins A, D, B12, C andther micronutrients including calcium and potassium at baseline
(Table 4.11). Remarkable significant reductions in the proportion of children with intakes
below twothirds of the DRIs for iron (20% to 24.2%, p=0.052), vitamin A (90.9% to 65.2
%, p<0.001) and vitamin B12 (92.4 % to 77.3%, p=0.021) were observed among the
intervention group at postitervention. Similarly, significant reduction in the proportion of
children with intakes below twthirds of the DRI for vitamin B12 were observed among
the control group at postitervention (86.0 % to 68.0%; p=0.022). However, significant
increment in the proportion of children with intakes below-thiods of the DRI for iron

was observed among in thentrol group at posntervention (14.0% to 44.0%; p=0.003).
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Table 4.11. Adequacy of micronutrient intake among childteseline and post

intervention inintervention and control groups

Intervention (n=66)

Control (n=50)

Pre-intervention  Postintervention p- Pre-intervention  Postintervention p-
n (%) n (%) value n (%) n (%) value

Micronutrients
Calcium 60 (100.0) 60 (90.9) - 50 (100.0) 49 (98.0) -
Sodium 22 (33.3) 17 (25.8) NS* 19 (38.0) 11 (22.0) NS*
Potassium 64 (97.0) 63 (95.5) - 49 (98.0) 49 (98.0) NS
Iron 27 (40.9) 16 (24.2) 0.052 7 (14.0) 22 (44.0) 0.003
Vitamin C 40 (60.6) 40 (60.6) NS 38 (76.0) 40 (80.0) NS
Vitamin A 60 (90.9) 43 (65.2) <0.001 46 (92.0) 46 (92.0) NS
Vitamin D 60 (100.0) 65 (98.5) - 50 (100.0) 50 (100.0) -
Vitamin By, 61 (92.4) 51 (77.3) 0.021 43 (86.0) 34 (68.0) 0.022

'IOM - http:/iwww.nationalacademies.afgValues derived from McNemgasts conducted to test changes in the frequencies of
micronutrients adequacy (pres. postintervention) within intervention and control groups separatélyS: Not significant.
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CHAPTER V

DISCUSSION

A. Food Security Satus of Participating Children and their Households

Results from this study indicate extremely high rates of food inse¢8it$%o)
among Syrian refugee h i | douseho@dsin addition, households wefeund tohave
pooreducationahndemployment rates, low monthigcomeand high reliance on food
vouchers (8(%). Also, resultdrom this study showed th#te majority ofhouseholds
(87.9%)were resortingo harmfulfood and norfood related coping mechanisms to deal
with the lack offood or money to buy food.

These findings corresponded with tiesultsof recentVASyR reportthatshowed
deterioration in the foodecurity situatiorof Syrian refugees in Leban¢WFP, 2016)
Similarly, this survey reported th@8% of households had some degree of food imggcu
slightly higher than the previous yg&9 %. Also, the most common coping strategy
related to food consumption continued to be relying on less preferred or cheaper food
(92%). The second most adopted strategy was the same as in 2015 and 2016: reducing the
number of meals per day (58%). Likewise,restc t i ng adul t sdé consumpt i
reported by refugee households (33% in 204.@27% in 2015). Other similar coping
strategies included reducing portion sizes, sending household members to eat elsewhere, and
spending a day or more without eatihgfact, there was an increase in the use of severe

asset depletion strategies such as reducing food expenditusellmgl assets or land
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Therefugee status by itself c@haceSyrian refugees at a disadvantage socially and
economically particularlydue tolimited employment opportunities (lewageand
restrictedoccupationsn construction, agriculture and cleaning servicébus, Syrian
refugee households are highlgpendentn lesssustainable income sources (food voucher
& informal debt) and borrowing money to covieeir basic daily needs, medical care and
rents, increasing further their poverty and vulnerabifgo, refugeesave exhausted their
savings and are resorting to coping mechanisms to cope witlsfioodgesundermining
their limited livelihood resources as wellr@esgatively impactinglietary diversityand food

consumption of households, posing health risks for both adults and children.

B. Changes inKnowledge, Attitudes & Intake of Participating Children
Results from this studghowedthata 6monthnutrition interventionNE combined
with the provision of enhanced school snagkass successful in significantly improving
nutritional knowledgeandattitudes of childrenin the intervention grougeven after
adjusting for baselinmeasureandother socieeconomidactorsincludingc hi | dés age,
gender, motherds education, f ancdmeor6s educat
crowding index Also, the results suggest that the nutrition interventias effective in
i mpr ov i n gdietaty behavio(iuiisd vegetables and dairyjacronutrient intakes
(total energy, protein, fat and saturated fat) seldcted micronutrient intak€son, calcium
and vitamin A).
Similarfindings were demonstraten other studiesonducted in lowo-middle-
income countries (LMIC) including Latin America, Asia, and Afr{Gortmaker et al.,

1999; HabibMourad et al., 2014; Mohd Shariff et al., 2008; Powers, Struempler, Guarino,
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& Parmer, 2005 hese studiedike the present, included children in the samegagap,
used theSCT, trainedteachers for delivery of nutrition lesson plabst had different study
duration and implemented various changes to school food enviraritmentledge gaingn
the present studgpresent anoderate effect sigenean changgowiedge= 2.1+2.4, p<0.05)
that iscomparabléo that demonstrated IShariff et al., 200&nd HabibMouradet al.,

2014 (mean changgowledge= 2.17& mean chang@owiedge= 2.86; respectively, p<0.0p1
amongschootaged children receiving nutrition educatioterventionfor ashorter period

of implementationOn the other handhe observed knowledgenprovements argreater
compared to those observed in-gear quasexperimental trail conducted Baltimore,
Marylandon 336primary school children to evaluate the impact of "Eat Well and Keep
Moving" program among urban minority populatiomsgan changg.owiedge= 1.4+0.4,
p<0.05).However, the "Eat Well and Keep Moving" program resuiteshore significant
behavioral changesuch as increase in servings of fruits and vegetable consumed daily,
increments in vitamin C and fiber intakes and decreased screen time. Such findings were
also found in other lonterm,randomizeecontrollednutrition inventionsthatassessed
various behaviors such as consumption of snacks high in fats, sugar and salt (HFSS), fried
foods, sodathroughreporting ofactual serving sizes consumeddbyidren and these
studiesmplemented changes to school food service or involved {sag@ectly via
meetings, health fairs, or workshops performed within the sckibalgs et al., 2000;
Francis, Nichols, & Dalrymple, 2010; Gortmaker et 4999) Also, the nutrition messages
targeted by the present intervention were similar to ssindies(Mbithe, Kimiywe,

Waudo, & Orodho, 2008; Mohd Shariff et al., 2008; Queral, 20DiHer interventions

targeted control over portion size, use of food diaries fommsetiitoring,preparing healthy
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snacksand family meal¢Habib-Mourad et al., 2014; Kemirembe et al., 2011; Philippi &
Barco Leme, 2015)

In the present studyhe significant increase in knowledge was mainly due to the
interactive classroom nutritioaducational sessioifs.g.colorful and attractivenaterial
and games thatmay have encouraged studentsetrn andenhancedheir attention This
finding agree witrevidence thahighlightsthe importancef interactivelearningas an
effective toolfor increasingknowledgeamongchildren(Davis et al., 2000; Fahiman, Dake,
McCaughtry, & Martin, 2008)Although increasing knowledge may be integral for
behavioral change, there is no clear evidence that improvements in nutritional knowledge
alone an result into change towards the recommended beh&hah et al., 2010/ang et
al., 2006) For instance, a study on therceptions and attitude$ Asian Indian schoehged
children showed thatlthough students eve awaref the health benefits dfreakfast, this
knowledge did not translate into a healthy habit of consuming daily breéRfesdt et al.,
2010) Thus, additionaselfinfluencesare required to empower children to adopt the
healthy behavio(Bandura, 1986)

Positiveattitudes towards healthgatingarenecessarynediatorsof therelation
between knowledge and behavior, as it allows people to move froraation to the
intention to take an action on nutritivelated issue@Contento, 2007; T. Martens, 200%)
the present study, childrexposed to the riition intervention scored significantly higher
on attitude scores comparexcbntrols. This may have resulted from thglemented
activitiessuch as preparing healthy breakfastiactivediscussionshatmay have
empowered children with skills, interest and motivation needed to positinpcttheir

thoughts, beliefs goerceptions. Ifiact, attitudes are expected to change based on a positive
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experiencesuch as experiential learning through active involvement in food tasting or
preparation of healthgnacks. Thfindings of the present studyere in accordanoather
schml-based interventionshat showedmproveddietaryattitudes among children
receiving the prograr(Francis et al., 2010; Habidourad etal., 2014; Prelip et al., 2011)
One eightweek schogebased nutrition education program conducted in Latin America
resulted in improved knowledge with no significant changes in attitudes of 128-sgjeabl
children that was attributed to the fact that the legpgams involved lecturinghore than
demonstrations and activiti€Queral, 2007)

Children learn about food not only through their personal experience but also by
observing others mainly thdeachersActive involvement otrained teacherss one of the
initial methods to build support of healthy behaviorshildren ageviews ofsuccessfuNE
interventiongeported positive results in one or more outcosues$ asncrease imutrition
knowledge opreferencetowardshealthy foodsor improved fruits and vegetables
consumptior(Davis et al., B00; KaufmarShriqui et al., 2016; Lakshman, Sharp, Ong, &
Forouhi, 2010; Nixon et al., 2012; PeiRpdrigo & Aranceta, 2003Yrained teachensay
have helped in the successlod present ntrition interventionthroughpositiverole
modelingof healthy behaviors and helpisgudentsn accepting and consumirgalthy
snacks at schoolnotherway by which teachers may have suppodedinterventions, as
explained in othr reviewednterventions, is the inclusion of positiveward and
encouragemeni®Nixon et al., 2012)Thus addressing socianvironment of the child
remain integral irfacilitating support mechanisms to healthy eating.

Additionally, schoolsare a fundamental partbfh e chi | dds gshatci al er

establiskess t u d leehavieariContento, 2007The school food enviromert may sipport
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or obstructhe health and nutrition messages delecthrough NE interventiont the
present studythe observegositive behavial outcomes amonghildren in thantervention
maybe explained bgither: J theprovision of healthy snaclet interventionschools; oR)
increased nutrition knowledger 3)combined effeatf increased knowledgend
availability of schooknacksHowever, given the reported high food insecurity status of
Syrian refugee children in the present stutigpositivechangesre not due to the NE
component alone but rather the combined imp&8tE with the provision of healthy
snacks.

Theschool snacks may have provided Syrian refugee children with an important
distribution of macreand micrenutrients, and may beonsidered the primary or greater
contributor for improvements in protein, calcium, vitamin A and if@r.example
increasectalciumandproteinadequacy observed among children cdagdiue increased
dairy products consumption as part of macksffered atschool, providingl1% of DRI
for calcium and 33% of DRbr protein In addition,increasediitamin A intakemay be
explained by the fact that children were provided with frilagesnanaor apple)and
vegetablegspinachpie and cucumbgrcontributing to77% of DRI for vitaminA.
Nevertheless, given the severity of food insecurity status of houseimpleyements in
iron intakeof childrenmay be either due to school snacks that provided 46% of DRI for
iron, particularly from dark green leafy vegetables suctpasach, oto improved food
selection behavior of children at home (e.g. increased consumption-oicingpiantbased
food soures mainly legumesPf particular concern is the unexpected increase in dietary
fat and saturated fat intakamong children in the intervention group, however; such a

change may be attributed to the fact that children were reporting consuming moretfyequen
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dairy products on a weekly basis such as cheese or |aamelwiches, whichre rich in
saturatedats. Similarly providing fortified meals or takeome rationgo childrenin SFPs
conducted in Ghana, Indonesia and Kenyslen shown to mainly enhabheir dietary
intake and were able to reverse severe micronutrient inadeq(alaed, 2004; Jomaa et
al., 2011; Lawson, 2012)

Thepresent study included N&ogram along with the schowieals thus a
combined effeaf bothinterventioncomponentsnay have resulteish theoverall improved
nutrition behavioand intakeof the participatinghildren(includingenhancedhutrient
adequacypossibleimprovement irselection of healthy food items at howreschoolsor
increased preferences to healthy fruits vegetables or) dairgse findings validate those
from randomized controlled triat®nductedn Sweden, UK an€anadato determinghe
effects of combining changes to tto®d environment and NE compared to either of these
strategi es al on mtake.rResualth from these maddsch cdnclededa r y
greater improvements ohiet of childrerwhen combining NE with changes to the school
food environment as compared to eitbéthe intervention components aloffesk, Hernes,
Aarek, Johannessen, & Haugen, 2006; Birnbaum, Lytle, Story, Perry, & MAgay; He
et al., 2009)

Despite these improvements, a high percentage of children in the intervention
group still havantakes below twohirds the DRIdor some micronutrientscélcium
vitamins C, D and B1@at postintervention.This is consistent with findingsom other
studiesconducted in South Africa and Asiahich suggested thahinimal changes in
dietary behavioanddiet diversity of the childremaybe explained by the fact that children

havelimited influence over theiown food choices, particularlhosefrom low-income
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communitiedn SouthAfrica andAsia (Draper et al., 2010; Oosthuizen, Oldewdderon,
& Napier, 2011; Sherman & Muehlhoff, 2007; Walsh, Dannhauser, & Joubert,. 2007)
factc hi | dr & osaadlyrelted thousehold food security afabd offered ahome
Il n t he pr es e ndetary qualitiay notbe expedtedeaocidaage dramatically
since social and economic issues still persist within the refugedation. Thdinding
related to poor diet of children in the present stwdg also evident ithe mostecent
VASyr survey that reportetthat Syrian refugees  d reneatresllacking essential nutriest
dense food group@ruits, vegetableand animal proteinds theydepen@dheavily on
cheaerandless nutriendense foods includingtarches, fats and sug@vsFP, 2016)
Interestingly results fronthis studyshowed that there wasshght increase in
nutritional knowledgeattitudeand improvements fruit consumptioramongchildren in
thecontrol group. Sucha finding was reported in one stutiat observethcreasd
knowledgeamong the control, arglichimprovementvas due to the fact th&) control
children were receiving food aid at the time of stiedy, or2) nutrition questions required
generaknowledge, or 3pecause children iboth arms (intervention and control) shared
samescienceand healtleducation chapts(Mbithe et al. 2008) In the presenstudy, the
observed improvements among childnethe control groupnay haveesultedfrom
sporadic nutrition awareness sessithrag may have been provided by NGOs at the time of
the studyHowever there was no formal health education curriculum provideshildren
in the controlgroup. Infact, they received standard curriculum thatcludedbasic
nutrition and health messages as part of the science curriculumwadsedopted based on

the Lebanese standard elementary level curriculum.
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C. Nutritional Status of Participating Children

Theprevalence rates of overweight (10.5%) and obesity (5&8%gng children
in the present studgrelower thanthose observenh a crosssectional study conducted to
determine the prevalence of overweight and obesity améat®y@arold children in
Lebanon(34.8% were overweight and 13.2%ereobese)Nasreddine et al., 2014)
Similarly, the obesity rategre lower orcomparabldo those reported among similar
nutrition-education intervention& South Africa (23%wereoverweightor obesg Latin
America (31%wereoverweight & 236 wereobese), and Turkey (19%ereoverweight
orobesel Bakkal e & Bahar, 2011; FThe prevalenceeft
overweight and obesitgmongthe study samplés alarmingandmay beattributed tathe
c hi | dr e nnlake hdbitse Théow socicecononic statusand high food insecurity
statusof ¢ h i | chousehadds in this studyay have resultesh the consumption of

low-nutrient energydense food items and thus a shift from Lebanese diet rifriiis

andvegetableswhole grains and low in fat, into a more westernized diet high in fat and

refined sugar and low in fiber

At post-intervention, children in thentervention group had greater and
significant increasein meanweight and B\Z compared to the control grouphese
findings concur with those of a review &f#Ps that reportegreater gains in weight and
BMI rather than irHAZ or WAZ amongchildrenreceiving school meals compared to
controls(Jomaa et al2011) In the present study, the observed increase in B¥ax be
explained by the fact that children in the intervention grargolder, and post
anthropometric measurements (esgight, height, waist circumferencddAZ and WAZ

statug wereall found to besignificantly higher in the interventiocompared to the
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control However, it is worth mentioning that this increase in B&#ong children in the
intervention groupvas not reflected by a remarkable increase in obesity prevalence; in
fact, we observed major decline in prevalence of children with elevatddtR, an
indicator of abdominal obesiignd risk for associatedomorbidities(27.3% to 17. 4%).
AlthoughmeanBAZ scores increased among childexrolled in our nutrition intervention,
however; we weraot able tabserve a significant change in the prevalence of overweight
and obesityOther studies revealed no significafitangen anthropometric

measurements following nutrition interventsue toseveralreasons including
insufficient duration oprogramimplementation and follovup, smallsamplesize not
incorporatingfocusedphysical activitycomponentindthe complexity of factors
influencing a c éaxtelnalgénetic Brdyironmentallfactdrshat gay
affectgrowth and develapentof children( Bak kal e & Bahar, 2011,

Habib-Mourad et al., 204).

D. ProcessEvaluation Outcomes

Our nutrition intervention wadelivered as plannethe 10 educational lessons and
activities were all implemented successfully in the intervention schools along with the
provision of healthy snacks. Firgihe nutrition and health education classes were
incorporated into the acadenaarriculum, as teachersported that the intervention did not
affect the regular scheduling of classes and were imprestethe ease of implementation.

The evaluation of the program throughout the school year allowed us to idkatify
loss ofteachers and drop out of students. Throughmschool year, field surveyors visited

the intervention andbservedhe implementation of the nutrition interventimeluding the
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provision ofNE lessonsand school snack®verall, eachers provided less®m an
interactive manner, answered all childsaquestions, provided concrete and relevant
examples, and encouraged participation of the studdots. of the teachers were well
prepared and emphasized key thikene nutrition message&ny weakness iterms of
delivery of the educational material was addressed immediately with respective teachers to
ensure overall adherence to the progr@omeof the schooteachers wertound to be
creativeandenthusiastic as they have incorporated additional eimiergeeducational
material and activitie® support the lessorge.g.new games, videos illustrating concepts,
brought examples of healtlmndunhealthy breakfast itente classroom)St udent s 0
evaluatiors of theNE lesson plans anitheir acceptabilityof the provided school snacks
wereassessed through regular school visits by field surveloisg the émonth
intervention In the present studgfudentenjoyed the numerous entertaining activities
included in the lesson plans. Students were eagerrtoded showed willingness to adopt
healthier behavioiSuch positivgprocess evaluation outcomes wewédent in smeschool
health andNE programgDavis et al., 2000; Gittelsohn et al., 2014; Townsend et al., 2006)
however, one studghowedpoor programfidelity attributedto several factorscluding
teacherdeing too busy with regular school wogqor resources arldck of moneyamong
the childrers families especially in South Africkmited physical activity facilities poor
home environmerdndunhealthy foods sold at the scho($eyn et al., 2015)

However, there wereeseral logistical challengdbat werealso faced during
implementation of the prograthat are worth noting.e&vere weather conditiorm several
occasions resulted in fewer field visitg the research teato evaluate progress and

delivery of the programNeverthelesstheserips were rescheduledo other dates to
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compensate for any skipped field visi8henthe research team was unable to make it

schools, phonealls werealsoheldwith the schoobdministraton andsupervisors to ensure
compliance and follovup on overall ppgress of the interventioAnother challenge that

was present in this study was the charagaeng trained teachers or displacement given

their refugee status throughout the program implementp&dnd whichcould have

influenced learning by children. Howevarmefresher training workshop was conducted

during the academic year for previous teachers as well as for any new teachers introduced to
the program in order to ensure continuous adherence, consiatahayotivation in the

implementation of the educational sessions.

E. Strengthsand Limitations

This is thefirst study to assess the effectiveness ofmo®ith nutrition intervention
on changes in nutrition knowledge, attitwoend behaviorsof Syrian refugeeschootaged
children(10-14 years)within informal schoolsn Lebanon. A main strength of the study is
the use of validated tools such as HFI&RICSI to assess food security statumsl coping
mechanisms adopted by refugéeuseholds.For instance, the qiestions on dietary
knowledgeused in the present studyere derived from similar schootbased nutrition
intervention conducted on Ieimcomechildren (Habib-Mourad et al., 2014; Kemirembe et
al., 2011; Mohd Shariff et al., 2008; Queral, 2003)milarly, the attitude statements
towards healthy eating weeslopted froman attitude scalavhich waspreviously validated
and used on Lebanese children in public and private schools from similar age groups 9 to 11
year (Habib-Mourad et al., 2014)andthe frequency of consumption of selected behavior

was explored using a questionnaire developed by nutrition experts based on other studies
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conducted on similar age group of childrémother particular strengtbf the studyis the
assessment of dietary intake usitige USDA multiplepass 24our recall methodoy
trained field surveyorsthat underwent intensive training to minimize inteand intra
interviewer bias and errors idietary data collectiorby using standardizetechniques
maintaining a neutral attitude, angrobing answers using ndeading questions, thus
reducing information bias and maximizing the intewelidity. In addition,mothersserved
asproxy respondents to enhance dietary assessmiereby theywere present at the time
when the childen were reporting their dietary intakeln addition, NE lessonswere
developed by a team of nutrition experts (in coordination with school teacretsjere
foundto be culturallyappropriateThe present study algerformedcontinuous followups,
field visits and coordination with schomachersand supervisor® assess thienpact ofthe
intervention throughout the school year. Thigh cooperation between school site teachers
and multidisciplinary research team allowed us to address cdrajlenges as soon as
identified. Moreover, the provided snacks were diverse and affordaddlewing for
sustainability of the nutrition interventioAnother factorcontributing tothe sustainability

of the nutrition interventiomelates tathe fact thaschool kitchen workerswvere trained by
food safety and nutrition experts plan, prepare and serve children wilealthy,safe and
nutritious snacks Furthermore this pilot study was part of a larger project that aimed at
testing the nutritiorntervention as one afthereducational components providechildren

a comprehensive learning experiend&nother strength of the study was its duration
wherebya 6-month nutrition interventionwas found to beadequate tattain significant
changesn knowledge and attitugdavith somebehavioraimprovementsiue to theresence

of multiple programcomponents including the interactive lesgdans, culturallyand age
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appropriate materiathe use of trained teaclseand provision of healthy snackSimilarly,
studies implemented forshort duration § to 12 week) showed significant increase in
nutrition knowledge, however resulted in various effect on behavior chdngea Kk k a | e
Bahar, 2011; Mohd Shédfiet al., 2008; Townsend et al., 200&) fact, some evidence
suggestsa minimum of 1012 months of NE intervention to achieve change in behavior or
nutritional status of children (Silveira, Taddei, Guerra, & Nobre, 2011).

This study had some limitations thtee worth considering-irst, the sample size
may not be large enough for the generalizability of the findings. However, we inéuded
reasonable justification for thetended sample siznda certaineffect sizewas taken into
consideratiorto decide on thaumber of study participants required to be approached to
achievesignificant impacbn dietaryknowledge Also, thispilot intervention was conducted
in Bekaa, a highly rural and underprivileged district @banon, thus results cannot be
necessarily generalized to all areas in the country. However, findings from Bekaa would be
relevant to similarly deprived settingsnother possible limitation in this study is the
potentialrespondent bias, particularly angp8yrian refugees who may have exaggerated in
reportingthe severity of theicoping strategies and food insecustgtusin hope of
receiving benefits or assistance. Timay havdedto overestimation of food insecurity
prevalence in this studiNeverthelesgparticipants were informeat the beginning of the
study and during assessmettiat this program is not related to any food assistpragram
andmaynot affect theireligibility for inclusionto these aid programs MyYFP or other UN
agenciesn LebanonAlso, the present study may be praaaondifferential, random
errors in eporting dietary intake particularly among refugee populakonexample,

participantanay haveunderestimaidtheir dietary intak@nddiet diversityat bagline,
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However the research teaperformed the following strategies to increase accuracy and
internal validity of dietay intake:trained interviewers followed thaultiple pass 24r

recall method such as emphasizing on accurate estimation of portion size, using probing
guestions and forgotten food listeaintaining neutrattitude andparticipants were asked
whether reported dietary intakeepresent typicallay. In addition, to these preventigteps,

the assessed dietary intake is less likely to differ from day to day given their poor social and
economic refugee status. This was also evident during pilot testing of the project as it
revealed that reporting deey intakedid not differ between day#&nother limitation of the

study was the assessment of mintdrient inadequacies of the children using-sefforted

dietary intakes that were not validated by biochemical measurerttaatsrobable thaNE
program would have had a positirapact on dietary intake of childremthout the

provision of nutritiousnacks, but wevereunable to draw conclusions related to the

benefits of such a program in the absence of heaithgks Another pertinent limitation

was the limitednvolvement of parents, which may have resulted in greater and better
outcomesas parents can reinforce nutrition messages learned at schools through increasing
availability and accessibility of healthy foodraime Finally, a high dropout rate (30%)

may haveeduced the overall sampmeein the post assessment phpaeticularly among

the intervention grougHowever, this was expected given the refugee status as children

mightleave school due to financial constraints, or internal displacement, or migration.
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CHAPTER VI

CONCLUSION

Results from this studghowedhigh levels of severmod insecurityand
micronutrient inadequaciesnong Syrian refugeghildrenenrolled in schools within the
Bekaa region of Lebanoim addition poor dietary habits and minimal variety in diet of
children atbaseline highlighttheriskaf r i pl e bundéni tshhaandeéew en
mi cronutri emmondge Edtfciiledirci e s

Nevertheless, thigilot study revealed tha6-month, culturallysensitivenutrition
interventionwas feasibleand had gositive impact on nutrition knowledge, attitude,
behavior anddietary intake of schoedged Syrian refugee children. The implementation
period of the intervention, its content, teaching strategies and activities as weltlas¢he
coordinationwith school teacherandadministratorsverethe main factorshat mayhave
contributedto the success of the interventi¢iurther studies that expand on this pilot
intervention are needed to test the lwegn impact of nutrition interventions and explore its
costeffectiveness in comparison to other interventions thaaimproving dietary
knowledge and intake of children.

Providing nutrition education early during childhood in a school setting is integral
in establishing healthy dietary behaviors later in adulth8ctools offer a reasonable
setting to provide the nessary knowledge, skills and positive support towards dietary
practiceslt is equally important that parental involvemshbuld be considered emhance

the effectiveness of the programs. In fact, increasing parental awareness provides ways to
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encourageliet diversity and availability of healthy food choices at home for their children.

Major emphasis should be placed on educating mothgarticular aghey have an

important role irfood planning and preparati@amd with ©ntrolling availability,

accesmility and exposure to foo(KaufmanShriqui et al., 2016 Mother's educational

level has been shown to be highly associated with healthier food choices of children. This

emphasizes the need to further dedighinterventions addressing healthy food

environment at school, at home and in the community for greagege in behavior
Besidesqualitativestudies are imperative to ass#ssprogram effectiveness

through foais group interviewsvith parents, teachers and students to expregsopiaions

towards the program and explore what components of the prognanid be improved

Also, welldesigned studiesreneeded to determine whether combining nutrition education

and changes to the food environment weithercomponents, such as parental involvement,

cooking or gardening education, would lead to even greater changas8 inelated

outcomes. In additiorstudies shouldetermine which combinations of components lead to

the biggest return on investment in terofismproved dietary intake arftealth.Finally,

longtermr ec ommendati ons entail the i ntegration

anNGOtso target this vulnerabl e r esfoucgieael popul

assistance andowal fl ®ve apreogmhams soci al and
unempl oyment , poverty, violence, heal th il
mal nutrition and food insecurity.
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