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AN ABSTRACT OF THE THESIS OF

Marwa Hassan Diab El Harake for Master of Science
Major: Nutrition

Title: Impact of a Pilot School-Based Nutrition Intervention on the Dietary Knowledge,
Attitude, and Behavior of Syrian Refugee Children in West Bekaa, Lebanon

Background: The Syrian refugee crisis is one of the most currently challenging
protracted humanitarian crises worldwide. Refugee children are among the most vulnerable
groups that may suffer from the adverse consequences of this crisis leading to increased risk
of poverty, food insecurity and inadequate dietary intakes. Establishing healthy eating habits
and attitudes among school-aged children is essential to effective growth and development.
Schools offer a convenient setting to promote healthy eating. Limited studies explored the
impact of nutrition interventions on refugee children’s eating behaviors in protracted crises.
Also, the nutritional status of school-aged refugee children has not been adequately
documented in the scientific literature.

Aim: To evaluate the impact of a 6-month school nutrition intervention on change
in dietary knowledge, attitude and behavior (KAB) of Syrian refugee children in an under-
served region Lebanon.

Methods: A non-randomized, controlled before-after (CBA) pilot study was
conducted on 10-14-year-old Syrian refugee children (n=180) recruited from three
elementary schools in the Bekaa, Lebanon (120 in intervention schools and 60 in control
school). Children in the intervention group received classroom-based nutrition educational
sessions delivered by trained teachers and enhanced school snacks prepared by trained
kitchen employees within the schools whereas children in the control group received their
usual school curriculum and a standard snack prepared on-site. At baseline, socio-
demographic, household food security and coping strategies of children’s households were
collected by trained nutritionists through one-on-one interviews with mothers at a private
classroom setting within the selected schools. The nutrition knowledge, attitude and
behavior of children were also assessed using a 30-item questionnaire at baseline and post-
intervention. In addition, the anthropometric measurements and dietary intake of children
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were assessed pre-and post- the nutrition intervention using calibrated equipments and 24
hour recalls by the trained nutritionists.

Results: The majority of children’ households were found to be severely food
insecure (83.2%) and various coping mechanisms were adapted by households. At post-
intervention, mean change in knowledge scores was found to be significantly higher among
children in intervention compared to the control group (A=2.1 £ 2.4 vs. Ac=1.1 £ 2.4,
p=0.019). No significant differences in mean change of attitude scores were observed
between intervention and control groups. The post-knowledge and attitude scores
significantly increased among children in the intervention group compared to the control
group (B=1.6, 95% CI =0.68-2.4 and =1.0, 95% CI =0.39-1.5, respectively, p<0.01), even
after adjusting for baseline measures and socio-economic factors (including group status,
child’s age, gender, mother’s education, father’s education, father’s employment and
crowding index).With respect to dietary behavior, resulted showed significant
improvements in fruits, vegetables and dairy consumption among children in the
intervention group at post-intervention compared to baseline data. As for dietary intake, at
baseline, children in both groups were found to have low protein, high fat and inadequate
micronutrient intakes primarily calcium, potassium, vitamins A, D and B12. At post-
intervention, significant increases in mean caloric, dietary fat, protein, calcium, iron and
vitamin A intakes were observed among children in the intervention group, whereas iron
and fat intakes significantly decreased among children in the control group. Nevertheless, a
high percentage of children in the intervention group still have intakes below two-thirds the
Dietary Reference Intakes (DRIs) for protein, calcium and vitamin A at post-intervention.
Furthermore, at baseline, the majority of children (80.8%) had a normal body weight,
however; 16.3% of the children were found to be overweight or obese. No significance
differences in nutritional status of children were observed between intervention and control
groups at post-intervention.

Conclusion: Findings from this study highlight the positive impact of a 6-month
school-based nutrition intervention on dietary knowledge, attitude, behavior and intake of
refugee children. Further studies that expand on this pilot intervention are needed to test the
long-term impact and the cost-effectiveness of such nutrition interventions as well as to
identify the best strategies needed to improve the overall health and nutritional status of
children.
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CHAPTER |

INTRODUCTION

With the onset of the Syrian crisis in 2011, millions of Syrian refugees were
displaced to neighboring countries including Turkey, Lebanon, Jordan, Egypt and Iraq.
Across the region, 14 million children require humanitarian support, making this ongoing
Syrian crisis the biggest humanitarian crisis after World War 11 (WorldVision, 2017).
Refugees fled into neighboring countries with the hope of meeting their basic needs,
however with time even that became increasingly difficult (UNHCR, 2013). Lebanon hosts
1.5 million Syrians of which approximately 1 million are registered with United Nations for
High Commissioner for Refugees (UNHCR) (WFP, 2016). The highest proportion of Syrian
refugees are residing in the Bekaa and North of Lebanon, regions that suffer from poverty
and underdevelopment. More than half of the refugees in Lebanon are children, with
approximately 420,000 being school-aged (6-14 years) and many of these children (48%)
are not enrolled in schools (Cherri, Gonzélez, & Delgado, 2016; UNICEF, 2015).

Syrian refugee children represent a vulnerable proportion of the population, since
they are most prone to household food insecurity and malnutrition. Malnutrition has
different forms including under-nutrition, overweight and obesity (Black et al., 2013). It is a
multi-faceted problem that can be caused by a number of immediate risk factors including
poor diet or high disease burden; or underlying factors such as household food insecurity,
poor feeding and care practices, and living in crowded and unsanitary environments.

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



lack of education and political or economic instabilities (Black et al., 2013). Strong
scientific evidence indicates that malnutrition among children can adversely affect their
cognitive, motor and emotional development (Best, Neufingerl, Van Geel, van den Briel, &
Osendarp, 2010; Black et al., 2013). The recent survey evaluating the nutritional status of
Syrian refugee children in Lebanon showed stable acute malnutrition rates (2.3% global
acute malnutrition & 0.8% severe acute malnutrition) and low under-nutrition rates (4.3%
under-weight & 14.8 % stunting), however; this survey reported significant incidences of
underlying causes of malnutrition, including high food insecurity, lack of dietary diversity
and inappropriate child feeding practices (WFP, 2016).

Establishing healthy habits and attitudes towards food choices and lifestyle among
children may prevent not only malnutrition but also several chronic health diseases during
childhood and later in adulthood (e.g. obesity, diabetes, hypertension and cardiovascular
diseases). Evidence to date suggests that school-based nutrition education (NE)
interventions can positively impact knowledge, attitude and behavior (Gittelsohn et al.,
2014; Kupolati, Maclintyre, & Gericke, 2014; Perez-Rodrigo & Aranceta, 2003). Moreover,
school-based NE interventions that included appropriate curriculum, interactive classroom-
based learning, parental involvement and evaluation were found to be successful.
Furthermore, the results of randomized trials have suggested that an enabling school
environment can result in improved eating behaviors of school-aged children, via change in
food and beverages offered on the school premises.

Up to this date, and to the best of our knowledge, there has not been a school-based
nutrition intervention targeting Syrian refugee school-aged children in informal schools in

Lebanon. Thus, we developed a nutrition intervention to provide basic nutrition knowledge
2



and promote essential hygienic practices as well as to provide safe, nutritious snacks to
Syrian refugee children in an attempt to positively change their eating behaviors and
nutritional status. In the present study, we evaluated the impact of a 6-month nutrition
intervention on nutrition knowledge, attitudes, behaviors and dietary intake among Syrian
refugee children aged 10-14 years and we also assessed the feasibility of the developed

intervention.



CHAPTER I

LITERATURE REVIEW

A. Syrian Refugee Crisis in Lebanon: Displacement and Food Insecurity

Large-scale 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 to civil wars or conflicts over the past
decade. One major consequence of humanitarian emergencies is the large-scale population
displacement. More than 7 million people in the Middle East and North America (MENA)
region including Afghanistan, Irag, Lebanon, Palestine, Somalia and Sudan are refugees
who have fled to neighboring Arab or European countries to escape wars (Jabbour &
Yamout, 2012; Toole & Waldman, 1997). Lebanon 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, Irag 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 population (Cherri et al., 2016). Lebanon has been
struggling to maintain its 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 extreme poverty and unemployment (Dionigi,
2016; UNHCR, 2015). Moreover, with Lebanon'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 underdeveloped areas of Lebanon, including the 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 needs (Cherri et al., 2016; Dionigi,
2016; UNHCR, 2015). The food and nutrition security situation of Syrian refugees has
deteriorated since 2013 increasing their vulnerability and posing increased health risks. The
most recent Vulnerability Assessment of Syrian Refugees (VASYR) survey conducted in
2016 showed that refugee households remain highly reliant on less-sustainable income
sources (informal credit, debt and food vouchers), thus incurring debt or borrowing money
to meet basic daily needs, medical care and rent (WFP, 2016). Furthermore, access to food
remains a critical issue negatively 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. Impact of Household Food Insecurity on Children’s Health and Development
Recent evidence supports the presence of the double burden of obesity and under-
nutrition within the same households among children and their mothers in developing
countries (Grijalva-Eternod et al., 2012; Tzioumis & Adair, 2014). This has been attributed
to the shift towards the unhealthy dietary patterns mainly relying on cheaper, easily
accessible, refined and energy-rich processed food of low nutritional value. Food insecurity
among women was positively associated with limited food availability and accessibility to
healthy food choices, which may lead to the consumption of cheaper, less nutritious, high-

fat and more energy-dense food items (Franklin et al., 2012; Ivers & Cullen, 2011; Naja,
5



Hwalla, Fossian, Zebian, & Nasreddine, 2015). However, the inconsistent findings relating
children's nutritional status to food insecurity was explained by the different velocities and
stages of nutrition transition experienced by individuals at different stages of lifecycle as
well as the increased nutrient demands of young children for growth and development.
Household food insecurity has been linked to poor health outcomes among children.
Children represent particularly vulnerable groups to the adverse effects of household food
insecurity. Numerous studies have reported that low-income, single-female headed
households, and more children as characteristics associated with food insecurity (Franklin et
al., 2012; Ivers & Cullen, 2011). Children and mothers may be denied access to food
distribution within their households, resulting in limited food availability and accessibility
to healthy food as additional contributors to food insecurity. These factors are known to
provoke changes in diet and food behaviors. For example, members of food insecure
households tend to consume food that are energy-dense but nutritionally poor. In addition,
individuals may report overeating or eating less preferred food items to compensate for lack
of food (Franklin et al., 2012). Studies have shown that individuals in food-insecure
households had lower consumption of fruits and vegetables, obtained a higher percentage of
energy from carbohydrate, and had lower intakes of dietary fiber and other vital nutrients
compared with food-secure households (Franklin et al., 2012; Ivers & Cullen, 2011). In
cross-sectional studies, children who were food insecure had poorer diets, higher weight
gain, lower exercise levels and worse general health relative to food-secure children
(Ford-Jones, 2015). Diets with minimal food group diversity have been highly associated
with obesity-related comorbidities and other essential nutrient deficiencies on the long-term

(Grijalva-Eternod et al., 2012).



In addition to nutrient and health inadequacies, household food insecurity has been
associated to academic and behavioral problems among children. The consequences of food
insecurity on learning, productivity and mental health of children have been clearly
established in reviews and cross-sectional studies conducted among American or Canadian
children, from infants to school-aged children (Ford-Jones, 2015; Kimbro & Denney, 2015).
For instance, food-insecure children (6-11 years) had significantly lower school
achievement (arithmetic, reading spelling scores) due to several nutrient inadequacies,
particularly iron and iodine deficiencies, compared to food-secure counterparts.
Furthermore, cross-sectional studies showed significantly greater risks of psychosocial and
behavioral problems, such as aggression, depression, hyperactivity and inattention, among
hungry and at-risk-for-hunger children compared with not-hungry children (Shankar,
Chung, & Frank, 2017). Thus, either decreases in diet quality or increases in energy density
could lead to accelerated weight gain and may relate to inadequate social skills and poor

academic performance among children.

C. School-Based Nutrition Interventions: Effectiveness and Nutritional Outcomes
School Feeding programs (SFPs) have emerged in developing countries as social
safety nets, providing school-aged children with fortified snacks or meals or take home
rations, thus alleviating their food insecurity, increasing their school attendance and
enrollment as well as consistently improving their dietary intake (Jomaa, McDonnell, &
Probart, 2011; Owusu, 2013). Randomized controlled trials evaluating the effectiveness of
SFPs among low-income youth in Sub-Saharan Africa and South Asia (Ghana, Kenya &

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



dietary adequacy for energy, protein, and other micronutrients (mainly iron, calcium and
Vitamin A) compared to controls (Buhl, 2008; Lawson, 2012; T. Martens, 2007). However,
these studies observed mixed evidence on the impact of SFPs on weight, height and BMI
gain among children receiving fortified or nutrient-dense school meals. 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 rations for other 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 (MDGs) and Sustainable Development goals (SDGs)
including eradicating hunger, achieving universal basic education and gender equity.
Nevertheless, combining nutrition and health education curricula with the provision of
school meals or food rations have been suggested to ensure long-term, effective and
sustainable improvements in nutrition (Jomaa et al., 2011; Perez-Rodrigo & 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 adulthood including obesity, cardiovascular, metabolic,
psychosocial diseases, some types of cancer and dental caries. Knowledge, attitudes and
behaviors learned during childhood have the potential to last over an individual’s lifespan.

Schools provide a convenient setting to convey nutrition and health-related
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 healthy eating behaviors through providing NE as well as nutritious meals
(Gortmaker et al., 1999; Rao, Vijayapushpam, Rao, Antony, & Sarma, 2007).

Education programs offered in a school setting can influence individual-level
determinants such as knowledge, behavior and attitude that result in an improved overall
health behavior. Numerous NE interventions delivered by trained teachers resulted in a
significant increase in dietary intake, behavior, knowledge or attitude among low-income
(8-16 years old) children in Latin America, Asia, and Africa (Kaufman-Shriqui 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 school-based nutrition
interventions demonstrated that effective teaching strategies should be interactive,
developmentally-appropriate and address change in the school environment (Kupolati et al.,
2014). Such interventions also used any or a combination of the following teaching
strategies: hands-on activities, discussions, group work, games or contests demonstrations,
and displaying posts with nutrition and health-related messages inside classrooms and at
school canteens (Kaufman-Shriqui et al., 2016; Philippi & Barco Leme, 2015; Turnbull-
Fortune & Badrie, 2014).These teaching techniques contributed 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 motivated children 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 consistent dietary outcomes.



Additionally, educational strategies should be theory-driven, with clear behavioral
focus among the elements conducive to successful programs. In fact, educational strategies
should be delivered in a way that the children can understand and teach the skills with the
acquired knowledge to improve and strengthen healthy eating habits (de Villiers et al.,
2015). One of the most commonly used theoretical models in school-based 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 measures, including
change in dietary knowledge, attitude, self-efficacy and behavior (Habib-Mourad et al.,
2014; Mohd Shariff et al., 2008; Prelip, Slusser, Thai, Kinsler, & Erausquin, 2011) .This
model suggests that personal factors (e.g. knowledge, attitude or self-efficacy) and social
experiences of individuals within their environment may directly impact 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 SCT are numerous and include behavioral
capacity, self-efficacy, and observational learning. These constructs are used in educational
interventions to promote change in knowledge, attitude and behavior of various healthy
behaviors (Contento, 2007; M. Martens, van Assema, & Brug, 2005).

Although the beneficial impact and effectiveness of school-based nutrition
interventions are well documented, however; up to date, there is little or no evidence on the
effectiveness of school-based nutrition programs targeting the vulnerable Syrian refugee
children in Lebanon. In the present study we aimed to evaluate the impact of a 6-month

nutrition intervention on change in dietary knowledge, attitudes and behaviors of Syrian
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refugee children in Lebanon. To meet the overall purpose of the study, the specific
objectives of this study were to:

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

2. Evaluate the impact of the nutrition intervention on change in dietary knowledge,
attitudes and behaviors of Syrian refugee children after a 6-month educational
intervention.

3. Examine change in anthropometric and dietary intake data of Syrian refugee children
post-intervention.

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

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

11



CHAPTER 111

METHODOLOGY

A. Study Design and Population Group

This study is a part of a larger pilot intervention conducted in schools located in the
Bekaa, Lebanon. The original study followed a non-randomized, controlled-before-after
(CBA) design to primarily evaluate the impact of a two-year nutrition intervention on
changes in knowledge, attitude and behavior of school-aged Syrian refugee children
enrolled in informal schools in Lebanon. Secondary objectives of the original study were to
explore the basic food safety, knowledge and practices of mothers of school-aged children
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 (January —June 2015).

After receiving the ethical approval for the original study by the Social and
Behavioral Sciences Institutional Review Board (IRB) at the American University of Beirut
(AUB), three informal 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 in the Bekaa of Lebanon. The Kayany Foundation is a local
Lebanese Non-Governmental Organization (NGO) that provides education to disadvantaged
Syrian refugee children through constructing informal schools in the region of Bekaa in

collaboration with the Center for Civic Engagement and Community Service (CCECS).

12



Schools were approached by the researcher who explained the aims and objectives
of the study. Schools were matched regarding school characteristics and socio-demographic
conditions of the children and their households. Two schools were identified to receive the
intervention during the first academic school year (2015-2016) and one school served as a
control. Children in the intervention schools received the NE with enhanced snacks,
whereas children in the control school received their usual curriculum and a standard meal.
Children in the control group were promised to be given the educational program at the end

of the intervention for ethical considerations.

B. Sampling Framework

The three elementary schools approached included children enrolled in grades 1 to
6. Given our interest in testing the impact of the nutrition intervention among elementary
school children (aged 10 to 14 years), a sample of 150 children was intended to be recruited
from a total of 450 children (in grades 4 to 6) registered within these three schools. Each
school had two sections from each of these three grades, consisting of 25 children per
section. An additional 20% was added to the sample size to account for potential dropouts
and incomplete data. The final intended sample size was 180, divided equally among the
selected schools: 60 participants per school (20 children from each of the targeted grades).
Also, power calculation was performed and indicated that at least 100 children (i.e. 50 in the
intervention group and 50 in the control group) is required with 90% power to a significant
difference in nutrition knowledge scores between intervention and control groups (effect

size = 1.0 £ 2.2) at significant level of 5%.
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Total number of children expected to be registered in
grades 4& 6
n=450 (|:hi|dren
Intended sample size
n=180 children
{including 20% drop out from total sample}

Intervention Intervention
School 1 School 2 Cont(rno:I 6Soc)hool
(n=60) (n=60)

-Assents forms signed by children

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

Figure 3.1. Summary of the sampling and data collection.

C. Recruitments of Subjects

Syrian refugee children and their mothers were approached during the registration

period at the beginning of their school year (September-October 2015). 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 the school 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 participate in the study signed informed assent and consent

forms, respectively, prior to data collection (Appendices | & 1I). Also, mothers were
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provided with copies of these forms that included the contact details of the study principle
investigator and the IRB office at AUB. Illiterate 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
relationship with the school. The inclusion criteria used for recruiting study participants
(children and their mothers) included the following:
- Syrian nationality (holder of a Syrian identification card "Hawiyyeh")
- Children between 10 and 14 years old
- Generally healthy 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 eating patterns and body composition

- Mother of the child is living in the household

D. Study Phases and Data Collection

The study consisted of three phases. Phase | was the assessment phase, whereby
baseline characteristics of the study participants were collected. Phase Il was the
intervention phase during which the nutrition sessions were conducted throughout the
academic year (2015-2016) for 6 months (average of 1 to 2 sessions per month). Phase 11
was the post-intervention phase to evaluate changes in nutrition knowledge, attitudes, and

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

The questionnaire (pre-and post-intervention) used in this study was developed and
translated to Arabic to be administered to Syrian refugee children and their mothers using
their native language (Appendices 11 & V). It was pilot tested through interviews with a
convenient sample of 20 children from two of the three participating 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 data assessment was
completed between October 2015 and December 2016, prior to the initiation of the nutrition
program in the intervention schools.

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

as coping strategies adopted by households.

a. Socio-demographic

Socio-demographic characteristics included information on child's gender and age,
income, living conditions and crowding index (CI) of the household. The CI is a commonly
used tool to assess the socio-economic status of households (Galobardes, Shaw, Lawlor,
Lynch, & Smith, 2006) which was calculated by dividing the number of persons living in
the household by the number of rooms in the households (excluding bathrooms and

kitchens). The same ClI index has been used previous studies in Lebanon as an indicator of
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socio-economic status of households (Naja et al., 2015; Nasreddine et al., 2014). Other
socio-demographic characteristics of children and their households that were assessed in the
present study, included access to humanitarian assistance in the past 3 months ( receiving in-

kind support, voucher/e-cards and other forms of assistance).

b. Household Food Insecurity and Coping Mechanisms

Household food security was assessed using the Household Food Insecurity Access
Scale (HFIAS) tool that was previously validated and applied successfully in a wide range
of countries (Coates, Swindale, & Bilinsky, 2007; Knueppel, Demment, & Kaiser, 2010). In
Lebanon, an Arabic version of the HFIAS was shown to be a valid and reliable tool to
assess food insecurity in rural Lebanon (Naja et al., 2015). Additionally, coping
mechanisms were evaluated in the present study using the Coping Strategies Index (CSI)
that has been used previously by WFP in the VASyr survey in Lebanon (WFP, 2015). CSl is
an easy-to-administer tool to assess the coping mechanisms of food insecure households, i.e.
to describe what families do when they cannot access enough food. Moreover, CSI has been
shown to correlate well with other measures of food security and cover universal themes of
behaviors related to food shortage (Maxwell & Caldwell, 2008). The CSI questions used in
this study included the same context-specific questions used in studies conducted in
Lebanon while retaining the themes and scales outlined in the originally-developed 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 questionnaire included anthropometric measurements in
addition to one day 24-hour recall that was collected by trained nutritionists from the sample
of participating children and their mothers using standard techniques. The research team
conducted extensive training for field surveyors on performing anthropometric
measurements as well as dietary intake assessment using food portion visual aids (pictures

of food items).

Anthropometrics measurements

Weight was measured to the nearest 0.1kg using 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, Germany) and waist circumference was measured using a non-stretchable measuring
tape (Seca model 201, Germany), to 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 average of the 2 values was adopted.

Dietary Intake

The dietary intake of the children and their mothers was assessed using the USDA
Multiple-Pass 24-hour recall method by trained dietitians and senior nutrition students from
the Department of Nutrition and Food Sciences at the AUB. In this method, study
participants reported what, when, and how much they ate and drank over the past 24 hours.

First, the participants were asked questions to list all the foods and beverages consumed in
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the previous day without interruption. Then, additional probes on the time or occasion of
eating as well as forgotten food items (e.g. condiments, beverages, savory snacks, and fruit),
were used to help the participants recall dietary intake. In 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 review (Conway, 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, Attitude and Behavior

Another section of the questionnaire included questions to assess children's dietary
knowledge, attitude, and behavior. The questions in this section were developed on the basis
of similar existing questionnaires but were adapted to the context of the study population.
For instance, the knowledge and behavior measures were derived from school-based
nutrition interventions conducted on low-income children in developing countries (Habib-
Mourad et al., 2014; Kemirembe et al., 2011; Mohd Shariff et al., 2008). Additionally, the
attitude scale was previously validated and used on Lebanese children from similar age
groups 9 to 11 year in public and private schools (Habib-Mourad et al., 2014). However,
some KAB sections, food items and response categories were modified to be more
culturally specific, acceptable and adequate to vulnerable study participants after pilot

testing them based on experts' opinions.
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2. Phase I1: Intervention

The nutrition intervention was conducted over 6 months during the academic year
(2015-2016) in the two intervention schools. The NE sessions were delivered in a
classroom-based setting by trained teachers to children enrolled in the intervention 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 schools were recruited by Kayany Foundation from the
local Syrian community. Nutrition experts from the Department of Nutrition and Food
Sciences at AUB trained the teachers on the nutrition lesson plans and activities of the
intervention at the beginning of the academic year (October 2015). Training of the teachers
was conducted to ensure adherence to the lesson plans and to promote the provision of these
lessons in a culturally-appropriate manner and refresher training for newly recruited
teachers was provided by two selected highly motivated teachers from these schools who
showed commitment to the intervention and a strong interest in providing nutrition

education lessons in a creative and interactive manner throughout the school year.

b. Material Development and Testing

The educational sessions and activities were designed based on USDA nutrition
material published online, lessons used in previous studies conducted in Lebanon or other
developing countries on similar school-aged children (Habib-Mourad et al., 2014; Mohd

Shariff et al., 2008; Townsend, Johns, Shilts, & Farfan-Ramirez, 2006) and science
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textbooks adopted by Lebanese public schools for elementary level. Educational material
and lesson plans were developed to be culturally specific and featured appropriate food
items in the prepared games as well as visual aids. Also, 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 were discussed
and edited according to inputs from supervisors from the Kayany Foundation. The
acceptability of the lesson plans and proposed activities were further evaluated by teachers
through evaluation sheets distributed at the end of the TOT workshops in October 2015

(Appendix V).

c. Intervention Design

The nutrition education was developed in the present study based on the SCT
constructs primarily observational learning, behavioral capability and self-efficacy. 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 hands-on activities, games and displayed posters in classrooms as well as through
healthy snacks provided during the school day. Therefore, the intervention had two essential
components.

1. Culturally-appropriate and interactive classroom-based lessons were designed to
promote healthy eating, personal hygiene and active living. This component was
designed to cover the personal determinants of behavior change according to the

SCT (knowledge, attitude, self-efficacy and skills).

21



2. Provision of healthy snacks to children. This component addressed the environmental
factors at school: availability of healthy food choices in the children's school
environment.

The nutrition education sessions were given in short, simple and interactive manner
for all children in grades 4 to 6 of the intervention group. Each session took approximately
30 to 45 minutes and the topics that were covered included the following:

1. Introductory session on the intervention.

2. Basic hygienic practices.

3. The different food groups and the importance of diet diversity.

4. Importance of water for our body.

5. Importance of fruits and vegetables.

6. Importance of consuming breakfast.

7. Unhealthy snacking (providing examples of foods that should be avoided for their
high content of fats and sugars).

8. Healthy snacking (providing examples of alternative healthy snacks).

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

10. Overall summary of the sessions.

Each session consisted of three sections; 10 to 15 minutes were allocated for
introducing the topic and providing a clear explanation of the importance of this topic in
relation to human health. This was followed by 30 minutes of hands-on activities and finally
5 minutes for teachers to summarize the lesson with a take-home message and an evaluation

for children. The teaching aids (e.g. posters, games and presentations) provided to teachers
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aimed at making the educational sessions interesting and attractive to children. A sample of
the developed lesson plans can be found in Appendix VI.

In collaboration with the Environment and Sustainable Development Unit (ESDU)
at AUB, school kitchens were refurbished and community workers were trained to prepare
and distribute safe as well as nutritious snacks on school premises for children in the
intervention group. In fact, ESDU has also implemented community kitchen projects in the
Bekaa area and other impoverished regions in Lebanon, whereby women from the host and
refugee communities produce healthy and traditional meals to both cultures and provide wet
rations to the most vulnerable refugees and local families in rural areas of Lebanon (Akkar
and Bekaa), thus alleviating their food insecurity and increasing their dietary diversity.

Children in the intervention group were provided with one snack item on a daily
basis according to pre-planned weekly menu. Availability of food and acceptability by
children were taken into consideration when planning for the weekly snack menu. These
snacks included cheese or labneh sandwiches, spinach pie and zaatar mankousheh. 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 receiving the standard snack, which was
composed of zaatar mankousheh as a standard protocol at the school. The snack was
distributed to contribute to approximately 357 Kcal per day. The nutrition composition of
snacks served at the intervention schools and their contribution to dietary intake needs of

children are presented in Table 3.1.
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Table 3.1. Daily average energy, mgcro-and micro-nutrients provided from the snacks
and percent nutrient intakes from DRIs among children in intervention schools (n=117).

Calories Protein  Carbs Fats Vitamin A Vitamin C  Calcium Iron
Composition 357 Kcal 11g 49¢ 99 464 pg 13 mg 147mg 3.7mg
DRIs 2,070 - 2,280 Kcal 349 130g 25-35% 600 ug 45 mg 1300 mg 8mg
% intake 16% 33% 37% 2% 77% 29% 11% 46%

*]0M - http://www.nationalacademies.org/hmd/Activities/Nutrition/SummaryDRIs/DRI-Tables.aspx.

3. Phase I11: Evaluation

This study included two main evaluation components. The process evaluation that
took place during the school year and the post-intervention evaluation that was conducted at
the end of the school year.

Process evaluation outcomes were assessed through two evaluation forms
(Appendix VII). The first evaluation form was completed by the research team to assess the
delivery of NE sessions by trained teachers in the intervention schools during field visits to
the Bekaa. Students' impressions of the nutrition sessions were also evaluated through a
student evaluation form.

The consents and assents signed at the beginning of the assessment (Phase 1)
included participant's agreement to participate in the assessment questionnaire at the
beginning of the project as well as the completion of the post-intervention assessment.
Syrian refugee children aged 10-14 years who received the classroom-based NE
intervention were given a post-intervention questionnaire to complete it. After completing
this post-intervention questionnaire, children's anthropometric measurements and 24-hour
dietary recalls were collected by the trained field surveyors. Post-intervention assessments
were carried out simultaneously at the intervention and control schools between May and

June 2016.
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E. Data Assessment and Interpretation
Household Food Insecurity and Coping 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
consisted of 9 questions, each of which can be answered as 'No', 'Rarely’, 'Sometimes’, and
'Often’ with an individual score of <07, “1”, “2”, and “3” respectively. The sum of the
individual scores of the 9 questions resulted in overall score between 0 and 27. Higher
HFIAS scores indicated higher food insecurity. Furthermore, households 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 insecure
4 - Severely food insecure
5
6
7
8
9

*No: 0 times in the past 4 weeks, Rarely: 1-2 times in the past 4 weeks, Sometimes: 3-10 times in the past 4 weeks, Often: >10 times in
the past 4 weeks

The CSl included a set of 16 questions to households that have identified
themselves as having experienced some food shortage in the past month. The CSI was used

to assess the severity of food insecurity in the household by presenting the respondent with a

25



list of different coping mechanisms. For example, mothers were asked 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 behaviors in this study
allowed us to identify common coping mechanisms that households use to deal with not
having enough food. Based on the different strategies that the households adopted to deal
with food shortage as well as the frequency (reported as "all the time", "pretty often™,
"hardly at all”, or "never") of those behaviors, the severity of food insecurity in that

household was assessed.

Nutritional Status and Dietary Intake

Nutritional status was assessed at baseline and post-intervention based on the
children’s age, gender and anthropometric measurements.

Anthropometric indices were classified according to a standardized age-and sex-
specific z-scores, based on the WHO criteria for height-for-age Z-scores (HAZ), weight-for-
age Z-scores (WAZ), and body-mass-index-for-age Z-scores (BAZ) (WHO, 2006).WAZ is a
measure of both acute and chronic malnutrition. A WAZ of <-2 was used for defining a
child as underweight. Stunting, represented by low HAZ, results from extended periods of
inadequate food intake, poor dietary quality, increased morbidity, or a combination of these
factors. A HAZ of <-2 was used for determining the prevalence of chronic malnutrition
(stunting). BMIZ were used to assess severely underweight, underweight, overweight, and
obesity prevalence rates as displayed in Table 3. 3. The Anthro software of WHO was used

for analyzing the nutritional status of children. Waist 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"; WHTtR less than or equal to 0.5 was defined as "normal”.

Table 3.3. Cutoffs for nutritional status based on WHO 2006 criteria.

Nutritional Status WHO (2007) growth reference data for
children and adolescents aged 6-18 years
Severely underweight Severe Thinness: BMI-for age < - 3SD
Underweight Thinness: BMI-for age < - 2SD
Overweight BMI-for age > +1SD
Obese BMI-for age > +2SD

Dietary intake was assessed using the 24-hour recall of a typical day at baseline
and post-intervention. Two aspects were studied under dietary intake: energy and nutrient
intake.

The daily energy, macro-and micro-nutrient consumption by children were
computed using the food composition database of the Nutritionist IV Software (Computing,
1995). The Nutritionist 1V food database was expanded by adding analyses of traditional
Lebanese foods and recipes and it included many food items that pertain to the culture of the
target population (Computing, 1995; Naja et al., 2011; Pellett & Shadarevian, 1970). Given
that there are no gender- or age-specific DRIs of nutrients for Middle Eastern populations,
values arising from the analyzed data were compared to US-based DRIs for children and

women recommended by the Institute of Medicine(IOM) (I0OM, 2011).

Nutrition Knowledge, Attitudes and Behaviors
The first section of the KAB questionnaire included questions on the general

nutrition knowledge, determinants of behavioral change and eating habits of the children.
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This KAB section was completed by children at baseline and post intervention. The
knowledge sections consisted of 15 questions using a multiple choice and a ‘yes’ or ‘no’
format. Correct answers were given a score of “1” whereas wrong answers were given a
score of “0”. Scores ranged between 0 and 15. The higher the score for this section the
higher was the nutritional knowledge of the participant.

The second section of the KAB questionnaire contained 10 statements about
attitudes towards nutrition and healthy eating and making healthy food choices. Statements
were measured on a three-point, likert-type scale that ranged from 1 "disagree "to 3"agree”,
using faces that expressed these scales to make it easier for children to report their answers.
Also, an attitude a score was computed, 'l Agree' was given a score of "1", and both 'l am
not sure' and 'l disagree' were given a score of “0”. The highest score for this section that
reflected the participant’s attitude towards healthy eating was “10”, the higher the score for
this section the more positive was the attitude of the participant towards healthy eating.

The third part of the KAB section assessed diet behaviors that were measured by a
four-point scale that ranged from 1"never "to 4 "several times a day". Specific diet-related
questions in the KAB questionnaire included dietary-efficacy, consumptions and dietary

intensions or expectations regarding consuming healthier diet.

Process Evaluation

Process evaluation items included questions related to teachers' performance, use
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, 'poor' = 1.
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Students' impressions 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 a three-point, likert-type scale that
ranged from 1 "disagree "to 3"agree”, using faces that express these scales.

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 of NE 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 data were also entered
and analyzed 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 variables: Independent t-tests were
performed for continuous variables; for example, baseline nutrition knowledge scores and
monthly income as a parameter of socioeconomic status. One-way Analysis of Variance
(ANOVA) were also performed also to explore associations between one continuous and
another categorical variable such as the association between baseline mean knowledge
scores of children and the education level of the mother (no school, primary school and

intermediate to higher school). Chi-square analyses were conducted to explore associations
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between categorical variables such as household food security status (food secure vs. food
insecure) and the nutritional status of the women and children (underweight, normal weight,
underweight, overweight, obese).

Paired t-tests were used to assess the differences in means of knowledge and attitude scores
between pre- and post-intervention as well as changes in the anthropometric measures (e.g.
BMIZ, HAZ) and dietary intake of the child in the intervention and control groups.

Multiple linear regression analyses were conducted to test the effect of the nutrition
intervention on children’s nutrition knowledge and attitudes scores at post-intervention
adjusting for baseline levels and other several socio-economic factors (including child’s age,
gender, mother’s education, father’s education, and father’s employment and crowding
index).The regression models were adjusted for socio-demographic variables including
parental education, household crowding index, child’s age and gender that were previously
reported in other studies to be significantly associated with changes in knowledge and
attitude scores among children at post-implementation of nutrition interventions (Alderman
& Headey, 2017; Eun-Suil et al., 2008; Mohd Shariff et al., 2008). In addition, bivariate
analyses using ANOVA and Chi-square tests were perfomed to test for potential significant
associations between the variables to be included in the regression models to ensure no
multi-collinearity (if r>0.8 variable was excluded from the model). Significant value will be

used as p-value <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 questionnaire to the
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 (codes). That sheet was the
only document that could link the participant's identifier (name) with the assigned ID
number (code). That sheet was kept with the PI to keep track of the link between the names
and IDs.

Written consent and assent forms were administered to mothers and their
participating children respectively. The signed consents and assents were kept safely in
locked cabinets in the primary investigator's research unit. Copies of the signed written
consent and assent forms were given to the participating mothers and their children.

For all children, the mother was the primary respondent to the socio-demographic
section of the questionnaire, as well as the HFIAS and CSI sections. Due to the sensitive
nature of few questions included in the interview related to socio-economic and food
security status of households, mothers were asked to answer these questions while the
child’s anthropometric measurements were taken and dietary intake was assessed by other
field surveyors. This 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 mother at the 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 data collection 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. For the dietary
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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CHAPTER IV

RESULTS

Out of a total of 180 mother-child pairs approached at the start of the school year
2015-2016, 173 accepted to take part in the study (response rate 93%). The main reasons for
mothers to refuse to participate in the study were the lack of interest or time. At baseline,
there were 117 children enrolled in the intervention group and 56 children enrolled in the
control group. At post-assessment, there were 69 children in the intervention group and 52
children in the control group. Figure 4.1 represents a summary of the distribution of

participants throughout the study.

Inclqded in
Intervention analysis (n=69)
group
(n=117) Loss to follow
up (n=48)

Participants
eligible for study

(n=180 children) Loss to follow

up (n=4)
Control group
(n=56)
Included in
analysis (n=52)

Figure 4.1. Summary of the distribution of participants throughout the study.
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A. Socio-demographic Characteristics of Participating Children

Almost 56% of the children were females, with an average age of 11.2 + 1.2 years
(Table 4.1). Mother's average age was 35.9 + 6.5 years, with more than half of the mothers
(61%) reporting no or primary level schooling. The average monthly family income of
78.7% of children’s households was less than 300,000 L.L. The proportion of households
with employed mother or father was 5 % and 47% respectively. Significant differences were
observed between the intervention and control groups at baseline regarding a number of
socio-economic variables. Compared to the control group, the intervention group had a
higher level of maternal education (48.3% vs. 19.7%, p= 0.001), and paternal education
(55.2% vs. 28.6%, p < 0.001). The mean crowding index (CI) was significantly higher
among households in the control group as compared to households in the intervention
group, indicating a lower socio-economic status of the households from the control group at
baseline (7.6 £ 2.7 vs. 4.9 £ 2.3, p<0.001). Also, a significantly higher proportion of
households (89.3 %) in the control group reported receiving assistance as compared to the
intervention group (76.1) (p=0.041). However, there were no statistically significant
differences between the intervention and control groups regarding income and employment

status of the parents.
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Table 4.1. Baseline socio-demographic characteristics of participating children (n=173) +.

Total Sample Intervention Control p-value
(n=173) (n=117) (n=56)

Child’s age (years) 112+£1.2 11412 10.8+1.0 <0.001
Child’s gender NS*
Males 76 (43.9) 50 (42.7) 26 (46.4)

Females 97 (56.1) 67 (57.3) 30 (53.6)
Mother’s age (years) 359+6.5 36.4 £ 6.6 348+6.3 NS
Mother’s 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)
Mother’s employment NS
Unemployed 164 (94.8) 112 (95.7) 52 (92.9)

Employed 9(5.2) 5(4.3) 4(7.1)
Father’s 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)

Father’s employment 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 ® 5727 4923 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)

1 Independent t-tests were conducted for continuous variables and Chi-square tests were performed for categorical variables to test
differences between groups.

¥ Not significant.

t LL=Lebanese pounds whereby 1500 LL ~ USS.

§ Crowding index: the average number of people per room, excluding the kitchen and bathroom.
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B. Household Food Insecurity and Coping Strategies of Children’s Households

The majority of children’s households in both intervention and control groups were
found to be severely food insecure (83.2%). Households 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 observed between the households of children from the intervention and control
groups.

In addition, 152 households (87.9%) reported not having enough food or money to
buy food for their families (Table 4.2). Most commonly reported coping mechanisms used
by children’s households in both intervention and control groups included: 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%); limiting portion size 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 participants were: involve small
children (6-15 years) in income generation (21.6%), accept high risk, illegal, socially
degrading or exploitative temporary jobs (4.6%), and begged (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 from the intervention group (8.1%)

(p=0.001).
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Table 4.2. Coping strategies among households of children from intervention and control
groups (n=153) +.

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 friend or 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 of meals 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 (11.1) 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(5.6
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(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)
7 Chi-square tests were conducted for all variables.
*p <0.05

C. Anthropometric Characteristics of Children

At baseline, the majority of children (80.8%) had a normal body weight, however;
16.3% of the children were found to be overweight or obese. Also, less than a quarter of the
children (23%) had an elevated waist to height ratio. Also, children’s body composition
(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 similar with respect to HAZ, WAZ, BAZ, and WHIR statuses at baseline (Table 4.3).

At post-intervention, there was a significant increase in mean BAZ of children in
the intervention group compared to the control group (0.08 £ 0.06 vs. -0.07+ 0.05; p=0.048).
However, this was not reflected as an increase in obesity prevalence among children in
intervention group compared to control group. In fact, a more remarkable decrease in the
proportion of children with elevated waist to height ratio (27.3 % to 17.4%) was observed
among children in the intervention group as compared to the children in the control group at

post-intervention (14.5% to 7.7 %).
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Table 4.3. Anthropometric characteristics of children from intervention and control groups at baseline and post-intervention 7.

Baseline

Post-intervention

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+0.69 145.0 £ 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) 3
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 £0.56 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+0.08 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)
8;@?;6'9“‘ 18 (10.5) 13 (11.2) 5 (8.9) 7 (10.1) 3(5.8)

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 0.47+£0.05 0.47 £0.04 045+0.01 045%0.01 -0.02+0.06 -0.16 +0.01
(WHtR)
Waist-to-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)

7 Independent t-tests were conducted for continuous variables and Chi-square tests were performed for categorical variables to test differences between
groups at baseline and post-intervention 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 and Attitude Scores of Children

Nutrition knowledge scores (range 0-15) were significantly higher at baseline among
children in the intervention group compared to children in the control group (10.1 + 2.2 vs.
9.1+2.2,p=0.011; Table 4.4). Similarly, mean attitude scores (0-10) 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).

Upon comparing the mean difference in intervention and control groups for dietary
knowledge, a greater change was observed among the children in the intervention group
compared to those in the control group (2.1 £2.4 vs. 1.1 + 2.4, p=0.019; Table 4.4).
However, no statistically significant difference in mean change of attitude scores were

observed between both groups at post-intervention (1.0 £ 0.20 vs. 0.92 £+ 0.28; p=0.120).
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Table 4.4. Mean change in nutrition knowledge and attitude scores of children from intervention and control groups.

Baseline Intervention Control Intervention Control

Intervention  Control  Pre-intervention Post-intervention Pre-intervention Post-intervention Mean changegy  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 scores 10.1 + 227 91+22° 10.1+£2.2 12.4 + 1.8*** 9.1+22 10.1 £ 1.9** 21+24* 11+24
Attitude scores 80+16% 7.1+17° 80+1.6 9.1+ 1.1*%** 71+17 79 +1.3** 1.0+ 0.20 0.92+0.28

a, b Independent t-tests were conducted to compare baseline scores between intervention & control groups and where found to be significant at p<0.05.
* p<0.05; ** p<0.01; *** p<0.001. Paired t-tests were conducted to compare post-vs. pre- scores within intervention and control groups separately.
& Independent t-tests were conducted to test mean changes in scores between groups.
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Using linear regression models, adjusting for baseline knowledge scores and other
socio-economic covariates, post-intervention knowledge scores increased on average by 1.6
units (f=1.6, 95% CI =0.68-2.4; p<0.01) among children in the intervention group
compared to the control group (Table 4.5). With regards to attitude scores, being in an
intervention group independently predicted higher post-intervention attitude scores
controlling for baseline scores and other socio-economic factors including nutrition baseline
scores, group status, child’s age, gender, mother’s education, father’s education, father’s

employment and crowding index (B=1.0, 95% CI =0.39-1.5, p<0.01; Table 4.6).

Table 4.5. Multiple linear regression for post-intervention nutrition knowledge scores of
children controlling for the effects of baseline nutrition knowledge scores, group status, child’s
age, gender, mother’s education, father’s education, father’s employment and crowding index.

Unadijusted” Adjusted”
B eswct¥ R p 9B%CI R
25.8 31.3

Group status (Intervention) 2277 16,29 167 068,24
Baseline scores 025~ 0.09,0.41
Child age in years 0.14 -0.19,0.46
Gender (female) 059 -0.11,13
Mother education

No school (reference)

Primary school 0.09 -0.83,10

> Intermediate school 0.46 -0.62,15
Father education

No school (reference)

Primary school 032 -072,14

> Intermediate school -049 -1.7,0.69
Father employment (employed) 0.16 -052,0.84
Crowding Index -0.05 -0.20,0.09

= Unadjusted model examining effect of group status (Intervention) on post-knowledge scores.

2. Adjusted model examining effect of group status (Intervention) on post-knowledge scores adjusting for baseline scores
and socio-demographic characteristics.

¥ ClI: Confidence Interval;* p<0.05; ** p<0.01; *** p<0.001.
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Table 4.6. Multiple linear regression for post-intervention nutrition attitude scores of children
controlling for the effects of baseline nutrition attitude scores, group status, child’s age,
gender, mother’s education, father’s education, father’s employment and crowding index.

Unadjusted” Adjusted?
B 9%B5%Cl¥ R B 95 % CI R?
19.7 22.6
Group status (Intervention) 1.2 079,17 1.07 0.39,1.5
Baseline scores 0.10 -0.04,0.23
Child age in years 0.18 -0.02,0.39
Gender (female) -0.10  -0.55,0.36
Mother education
No school (reference)
Primary education -0.57 -1.2,0.03
> Intermediate education -0.37 -1.1,0.32
Father education
No school (reference)
Primary education 0.30 -0.37,0.98
> Intermediate education -0.04 -0.79,0.72
Father employment (employed) 0.27 -0.17,0.71
Crowding Index -0.02 -0.12, 0.07

= Unadjusted model examining effect of group status (Intervention) on post-attitude scores.

2. Adjusted model examining effect of group status (Intervention) on post-attitude scores adjusting for baseline scores
and socio-demographic 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 group who reported consuming vegetables 2-3 times per week (40.6% to
53.6%, p=0.032; Table 4.7). Also, there was a significant increase in the proportion of
children consuming fruits and dairy on a daily basis within the intervention group (14.5% to
17.4%, p<0.001 and 14.5 % to 21.7 %, p=0.05). Children in the control group reported
consuming fruits more frequently at post-intervention 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 for behaviors related to skipping

meals or watching TVs in both groups at post-intervention.

Table 4.7. Reported frequencies of children’s dietary behaviors in intervention and control
groups at pre-and post-intervention.

Nutrition Behavior

Intervention (n=69)

Pre-intervention

Post-

p-value* Pre-

Control (n=52

Post-intervention p-value*

n (%) intervention intervention n (%)
n (%) n (%)
How often did you eat
vegetables over the past
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 0.015
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)
1day/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 behavior (pre- vs.
post-intervention) within intervention and control groups separately.
¥ Not significant.

F. Dietary Intake of Children
1. Energy Intake and Contribution of Macronutrients to Total Energy Intake

As reported in Table 4.8, at baseline, daily average energy intake of the children in
intervention and control groups was below the daily requirements (1,105.3 £ 60.2 and
1,197.5 £ 70.5; respectively). A statistically significant increase in energy intake was
observed among children in the intervention group as compared to those in the control
group (261.8 £99.9 vs. -47.6 = 81.1; p=0.024). However, changes post-intervention did not
eliminate deficient energy supply in both groups compared to DRIs for 9-13-year-old
children.

At baseline, contribution of carbohydrate to total energy intake was found to be
adequate (51.5 £ 1.1) among children in both groups. Fat contribution to energy exceeded
the AMDR recommendations (39.5 + 1.1), whereas the percentage of total energy intake
from protein was below the AMDR recommended levels (9.9 £ 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; respectively). There
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were no significant differences in the contribution of macronutrients for to total energy
intake between children in intervention and control group at baseline.

Following the intervention, the percentage of total energy intake from
carbohydrates and sugars significantly decreased among children in the intervention group
compared to control group (-3.5 + 2.0 vs. 5.6 £ 2.3, p=0.004 and -2.3 £ 1.2 vs. 1.7 £1.5,
p=0.034). However, the percentage of total energy intake derived from fat and saturated fat
increased among children in the intervention group compared to the control group (3.1 £ 2.0

vs. -7.1 £ 2.5, p=0.002 and 0.45 + 0.61 vs.-1.4 £0.50, p=0.03; Table 4.8).
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Table 4.8. Macronutrients' contribution for energy (% of total calories) of children from intervention and control groups (n=116)+.

Intervention (n=66) Control (n=50) Intervention Control
(n=66) (n=50)
Pre- Post- Pre- Post- Mean change Mean change

intervention intervention intervention  intervention
Total sample Mean+SE Mean+SE  Mean £ SE Mean £ SE Mean £ SE Mean = SE

(n=173)
Energy (Kcal) 1,165.6 +472.9 1,105.3+60.21,367.1+91.7 1,245.2+62.7 1,197.5+705 261.8+99.9° -47.6+81.1
% Energy as carbohydrates ~ 51.5+1.1 51.4+15 47.9+19 516%16 57.2+1.7 -35+£2.07  56%23
% Energy as protein 9.9 +0.37 105+049 11.0+0.68 9.1+0.52 99+034  054+066 0.88+0.56
% Energy as fat 395+1.1 387+14 418+14  406%17  334%18" 314207  -71%25
% Energy as saturated Fat 6.8+0.29 6.7+0.41 7.2+0.43 6.8 +0.39 55+0.37 045+0.61° -1.4+0.50
% Energy as sugars 9.5+ 0.59 994082 7.7+097 88+084 106 +1.1 -2.3+1.2 1.7+15

* p<0.05; ** p<0.01*** p<0.001. Values derived from paired t-tests conducted to test differences in intake (post-pre)
within groups and independent t-tests conducted to test mean changes in intake between groups.
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2. Macro-and Micro-Nutrient Intakes

At baseline, mean energy and macronutrient intakes were found to be similar for
children in intervention and control groups (Table 4.9). Children in the intervention group
had significant increases in mean protein, fat, and saturated fat intakes (27.8 + 1.7 vs. 35.3 +
25,479+£3.4vs.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 intakes after 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, mean changes of calcium (193.0 £ 48.1 vs. - 62.5 £ 35.8; p<0.001),
iron (2.9 £1.0 vs. - 4.3 £ 1.0; p<0.001) and vitamin A (202.3 + 46.8 vs. 29.4 £ 25.5;
p=0.002) were significantly higher among children in the intervention group at post-
intervention as compared to those in the control group respectively (Table 4.09). However,
children in the control group had significant decrease in dietary iron intakes after the

intervention (11.0 £ 0.71 vs. 6.7 £ 0.68; p<0.001).
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Table 4.9. Mean energy and macro- and micronutrient intakes of children at baseline and post-intervention in the intervention and
control group.

Intervention (n=66) Control (n=50) Intervention (n=66) Control (n=50)
Pre-intervention Post-intervention Pre-intervention Post-intervention Mean change g Mean change
RDA ¢ Mean + SE Mean + SE Mean + SE Mean + SE Mean + SE Mean + SE
Calories (Kcal) 2,070-2,280 1,105.3+60.2 1,367.1+91.7* 1,2452+62.7 1,197.5+70.5 261.8 + 99.9* -476+81.1
Macronutrients
Carbohydrates (g) 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) 34 278+ 1.7 35.3+2.5** 274+ 1.7 29.7+19 75+27* 24+1.8
Total Fat (g) 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 Fat (g) <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% 27427 25.1+3.0 28.2+3.0 31.2+3.0 -22+40 3.0+45
Micronutrients
Calcium (mg) 1300 254.3+21.6%  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 1,7944+171.3 1,349.2+1235 1,606.6+119.2 401.7 £ 204.6 2575+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 1455 + 109.5
Iron (mg) 8 8.1+0.77° 11.0 £ 0.95** 11.0+0.71° 6.7 + 0.68*** 2.9 +1.0%** -43+1.0
Vitamin C (mg) 45 34.9 +6.0° 346 +£4.7 220+25° 23.3+3.6 -0.36+7.9 13+£35
Vitamin A (ug) 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
Vitamin Bi,(ug) 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

t Recommended dietary allowances for age group 9-13 years: IOM - http://www.nationalacademies.org/hmd/Activities/Nutrition/SummaryDRIs/DRI-Tables.aspx.
* p<0.05; ** p<0.01*** p<0.001. Values derived from paired t-tests conducted to test differences in dietary intake (post-pre) within groups.

a, b Independent t-tests were conducted to compare baseline dietary intake between intervention & control groups and where found to be significant at p <0.05.
g Values derived from independent t-tests conducted to test mean changes in dietary intake between groups.

49



3. Macronutrient Adequacy

More than half of children (57.6%) were consuming within the recommended
levels of carbohydrate AMDR intakes (45-65%) and below the recommendations for protein
intake (10-25%) (Table 4.10). Less than two-thirds of the children (63.6%) were consuming
fat above the required range (20-35%). However, baseline consumption of sugars and trans
fatty acids were found to be below the limit of daily consumption. At post-intervention, the
percentage of children meeting the protein recommendations increased slightly among
children in both groups. 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 important, the proportion of children with above recommended levels
of fat intake significantly 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 (AMDR) * of
macronutrient intake at baseline and post-intervention in intervention and control groups.

Intervention (n=66) Control (n=50)
Pre-intervention Post-intervention p-value® Pre-intervention Post-intervention 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)
>35% 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)
>10% 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)
>25% 2(3.0) 3(4.5) 2(4.0) 2 (4.0)

# AMDR: acceptable macronutrient distribution range-IOM http://www.nationalacademies.org.* Values derived from McNemar tests
conducted to test changes in the frequencies of macronutrients adequacy (pre- vs. post- intervention) within intervention and control
groups separately. ¥ NS: Not significant.

4. Micronutrient Adequacy

A high percentage of children had intakes below two-thirds of the DRIs for
vitamins A, D, B12, C and other micronutrients including calcium and potassium at baseline
(Table 4.11). Remarkable significant reductions in the proportion of children with intakes
below two-thirds of the DRIs for iron (20.9% 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 post-intervention. Similarly, significant reduction in the proportion of
children with intakes below two-thirds of the DRI for vitamin B12 were observed among
the control group at post-intervention (86.0 % to 68.0%; p=0.022). However, significant
increment in the proportion of children with intakes below two-thirds of the DRI for iron

was observed among in the control group at post-intervention (14.0% to 44.0%; p=0.003).
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Table 4.11. Adequacy of micronutrient intake among children baseline and post-
intervention in intervention and control groups.

Intervention (n=66) Control (n=50)
Pre-intervention  Post-intervention p- Pre-intervention Post-intervention 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 B, 61 (92.4) 51 (77.3) 0.021 43 (86.0) 34 (68.0) 0.022

#IOM - http://www.nationalacademies.org.* Values derived from McNemar tests conducted to test changes in the frequencies of
micronutrients adequacy (pre- vs. post- intervention) within intervention and control groups separately. ¥ NS: Not significant.
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CHAPTER V

DISCUSSION

A. Food Security Status of Participating Children and their Households

Results from this study indicate extremely high rates of food insecurity (97.1%)
among Syrian refugee children’s households. In addition, households were found to have
poor educational and employment rates, low monthly income and high reliance on food
vouchers (80.3%). Also, results from this study showed that the majority of households
(87.9%) were resorting to harmful food and non-food related coping mechanisms to deal
with the lack of food or money to buy food.

These findings corresponded with the results of recent VASyR report that showed
deterioration in the food security situation of Syrian refugees in Lebanon (WFP, 2016).
Similarly, this survey reported that 93% of households had some degree of food insecurity,
slightly higher than the previous year (89 %). 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, restricting adults’ consumption was more often
reported by refugee households (33% in 2016 vs. 27% in 2015). Other similar coping
strategies included reducing portion sizes, sending household members to eat elsewhere, and
spending a day or more without eating. In fact, there was an increase in the use of severe

asset depletion strategies such as reducing food expenditure and selling assets or land.
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The refugee status by itself can place Syrian refugees at a disadvantage socially and
economically, particularly due to limited employment opportunities (low-wage and
restricted occupations in construction, agriculture and cleaning services). Thus, Syrian
refugee households are highly dependent on less-sustainable income sources (food voucher
& informal debt) and borrowing money to cover their basic daily needs, medical care and
rents, increasing further their poverty and vulnerability. Also, refugees have exhausted their
savings and are resorting to coping mechanisms to cope with food shortages, undermining
their limited livelihood resources as well as negatively impacting dietary diversity and food

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

B. Changes in Knowledge, Attitudes & Intake of Participating Children

Results from this study showed that a 6-month nutrition intervention, NE combined
with the provision of enhanced school snacks, was successful in significantly improving
nutritional knowledge and attitudes of children in the intervention group, even after
adjusting for baseline measures and other socio-economic factors including child’s age,
gender, mother’s education, father’s education, father’s employment and income or
crowding index. Also, the results suggest that the nutrition intervention was effective in
improving children’s dietary behavior (fruits, vegetables and dairy), macronutrient intakes
(total energy, protein, fat and saturated fat) and selected micronutrient intakes (iron, calcium
and vitamin A).

Similar findings were demonstrated in other studies conducted in low-to-middle-
income countries (LMIC) including Latin America, Asia, and Africa (Gortmaker et al.,

1999; Habib-Mourad et al., 2014; Mohd Shariff et al., 2008; Powers, Struempler, Guarino,
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& Parmer, 2005).These studies, like the present, included children in the same age group,
used the SCT, trained teachers for delivery of nutrition lesson plans, but had different study
duration and implemented various changes to school food environment. Knowledge gains in
the present study represent a moderate effect size (mean change wnowledge = 2.1+2.4, p<0.05),
that is comparable to that demonstrated by Shariff et al., 2008 and Habib-Mourad et al.,
2014 (mean change wnowledge = 2.17 & mean change knowledge = 2.86; respectively, p<0.001)
among school-aged children receiving nutrition education intervention for a shorter period
of implementation. On the other hand, the observed knowledge improvements are greater
compared to those observed in a 2-year quasi-experimental trail conducted in Baltimore,
Maryland on 336 primary school children to evaluate the impact of "Eat Well and Keep
Moving" program among urban minority populations (mean change knowledge = 1.4%0.4,
p<0.05). However, the "Eat Well and Keep Moving" program resulted in more significant
behavioral changes such 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 long-term, randomized-controlled nutrition inventions that assessed
various behaviors such as consumption of snacks high in fats, sugar and salt (HFSS), fried
foods, sodas through reporting of actual serving sizes consumed by children; and these
studies implemented changes to school food service or involved parents directly via
meetings, health fairs, or workshops performed within the schools (Davis et al., 2000;
Francis, Nichols, & Dalrymple, 2010; Gortmaker et al., 1999). Also, the nutrition messages
targeted by the present intervention were similar to some studies (Mbithe, Kimiywe,
Waudo, & Orodho, 2008; Mohd Shariff et al., 2008; Queral, 2007). Other interventions

targeted control over portion size, use of food diaries for self-monitoring, preparing healthy
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snacks and family meals (Habib-Mourad et al., 2014; Kemirembe et al., 2011; Philippi &
Barco Leme, 2015).

In the present study, the significant increase in knowledge was mainly due to the
interactive classroom nutrition educational sessions (e.g. colorful and attractive material
and games), that may have encouraged students to learn and enhanced their attention. This
finding agree with evidence that highlights the importance of interactive learning as an
effective tool for increasing knowledge among children (Davis et al., 2000; Fahlman, Dake,
McCaughtry, & Martin, 2008). Although increasing knowledge may be integral for
behavioral change, there is no clear evidence that improvements in nutritional knowledge
alone can result into change towards the recommended behavior (Shah et al., 2010; Wang et
al., 2006). For instance, a study on the perceptions and attitudes of Asian Indian school-aged
children showed that although students were aware of the health benefits of breakfast, this
knowledge did not translate into a healthy habit of consuming daily breakfast (Shah et al.,
2010). Thus, additional self-influences are required to empower children to adopt the
healthy behavior (Bandura, 1986).

Positive attitudes towards healthy eating are necessary mediators of the relation
between knowledge and behavior, as it allows people to move from non-action to the
intention to take an action on nutrition-related issues (Contento, 2007; T. Martens, 2007). In
the present study, children exposed to the nutrition intervention scored significantly higher
on attitude scores compared to controls. This may have resulted from the implemented
activities such as preparing healthy breakfast and active discussions that may have
empowered children with skills, interest and motivation needed to positively impact their

thoughts, beliefs or perceptions. In fact, attitudes are expected to change based on a positive
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experience such as experiential learning through active involvement in food tasting or
preparation of healthy snacks. The findings of the present study were in accordance other
school-based interventions, that showed improved dietary attitudes among children
receiving the program (Francis et al., 2010; Habib-Mourad et al., 2014; Prelip et al., 2011).
One eight-week school-based nutrition education program conducted in Latin America
resulted in improved knowledge with no significant changes in attitudes of 128 school-aged
children that was attributed to the fact that the lesson plans involved lecturing more than
demonstrations and activities (Queral, 2007).

Children learn about food not only through their personal experience but also by
observing others mainly their teachers. Active involvement of trained teachers is one of the
initial methods to build support of healthy behaviors in children as reviews of successful NE
interventions reported positive results in one or more outcomes such as increase in nutrition
knowledge or preferences towards healthy foods or improved fruits and vegetables
consumption (Davis et al., 2000; Kaufman-Shriqui et al., 2016; Lakshman, Sharp, Ong, &
Forouhi, 2010; Nixon et al., 2012; Perez-Rodrigo & Aranceta, 2003). Trained teachers may
have helped in the success of the present nutrition intervention through positive role
modeling of healthy behaviors and helping students in accepting and consuming healthy
snacks at school. Another way by which teachers may have supported our interventions, as
explained in other reviewed interventions, is the inclusion of positive reward and
encouragements (Nixon et al., 2012). Thus, addressing social environment of the child
remain integral in facilitating support mechanisms to healthy eating.

Additionally, schools are a fundamental part of the child’s social environment that

establishes students’ behaviors (Contento, 2007).The school food environment may support
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or obstruct the health and nutrition messages delivered through NE interventions. In the
present study, the observed positive behavioral outcomes among children in the intervention
may be explained by either: 1) the provision of healthy snacks at intervention schools; or 2)
increased nutrition knowledge; or 3) combined effect of increased knowledge and
availability of school snacks. However, given the reported high food insecurity status of
Syrian refugee children in the present study, the positive changes are not due to the NE
component alone but rather the combined impact of NE with the provision of healthy
snacks.

The school snacks may have provided Syrian refugee children with an important
distribution of macro-and micro-nutrients, and may be considered the primary or greater
contributor for improvements in protein, calcium, vitamin A and iron. For example,
increased calcium and protein adequacy observed among children could be due increased
dairy products consumption as part of the snacks offered at school, providing 11% of DRI
for calcium and 33% of DRI for protein. In addition, increased vitamin A intake may be
explained by the fact that children were provided with fruits (banana or apple) and
vegetables (spinach pie and cucumber), contributing to 77% of DRI for vitamin A.
Nevertheless, given the severity of food insecurity status of households, improvements in
iron intake of children may be either due to school snacks that provided 46% of DRI for
iron, particularly from dark green leafy vegetables such as spinach, or to improved food
selection behavior of children at home (e.g. increased consumption of iron-rich plant-based
food sources mainly legumes). Of particular concern is the unexpected increase in dietary
fat and saturated fat intakes among children in the intervention group, however; such a

change may be attributed to the fact that children were reporting consuming more frequently
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dairy products on a weekly basis such as cheese or labneh sandwiches, which are rich in
saturated fats. Similarly providing fortified meals or take-home rations to children in SFPs
conducted in Ghana, Indonesia and Kenya has been shown to mainly enhance their dietary
intake and were able to reverse severe micronutrient inadequacies (Ahmed, 2004; Jomaa et
al., 2011; Lawson, 2012).

The present study included NE program along with the school meals; thus, a
combined effect of both intervention components may have resulted in the overall improved
nutrition behavior and intake of the participating children (including enhanced nutrient
adequacy, possible improvement in selection of healthy food items at home or schools or
increased preferences to healthy fruits vegetables or dairy). These findings validate those
from randomized controlled trials conducted in Sweden, UK and Canada, to determine the
effects of combining changes to the food environment and NE compared to either of these
strategies alone on children’s dietary intake. Results from these trials which concluded
greater improvements in diet of children when combining NE with changes to the school
food environment as compared to either of the intervention components alone (Ask, Hernes,
Aarek, Johannessen, & Haugen, 2006; Birnbaum, Lytle, Story, Perry, & Murray, 2002; He
et al., 2009).

Despite these improvements, a high percentage of children in the intervention
group still have intakes below two-thirds the DRIs for some micronutrients (calcium,
vitamins C, D and B12) at post-intervention. This is consistent with findings from other
studies conducted in South Africa and Asia, which suggested that minimal changes in
dietary behavior and diet diversity of the children may be explained by the fact that children

have limited influence over their own food choices, particularly those from low-income
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communities in South Africa and Asia (Draper et al., 2010; Oosthuizen, Oldewage-Theron,
& Napier, 2011; Sherman & Muehlhoff, 2007; Walsh, Dannhauser, & Joubert, 2007). In
fact, children’s diet is usually related to household food security and food offered at home.
In the present study, children’s dietary quality may not be expected to change dramatically
since social and economic issues still persist within the refugee population. The finding
related to poor diet of children in the present study was also evident in the most recent
VASyr survey that reported that Syrian refugees’ diets remained lacking essential nutrients-
dense food groups (fruits, vegetables and animal protein) as they depended heavily on
cheaper and less nutrient-dense foods including starches, fats and sugars (WFP, 2016).
Interestingly, results from this study showed that there was a slight increase in
nutritional knowledge, attitude and improvements in fruit consumption among children in
the control group. Such a finding was reported in one study that observed increased
knowledge among the control, and such improvement was due to the fact that:1) control
children were receiving food aid at the time of the study, or 2) nutrition questions required
general knowledge, or 3) because children in both arms (intervention and control) shared
same science and health education chapters (Mbithe et al., 2008). In the present study, the
observed improvements among children in the control group may have resulted from
sporadic nutrition awareness sessions that may have been provided by NGOs at the time of
the study. However, there was no formal health education curriculum provided to children
in the control group. In fact, they received a standard curriculum that included basic
nutrition and health messages as part of the science curriculum which was adopted based on

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

The prevalence rates of overweight (10.5%) and obesity (5.8%) among children
in the present study are lower than those observed in a cross-sectional study conducted to
determine the prevalence of overweight and obesity among 6-19-year-old children in
Lebanon (34.8% were overweight and 13.2% were obese) (Nasreddine et al., 2014).
Similarly, the obesity rates are lower or comparable to those reported among similar
nutrition-education interventions in South Africa (23% were overweight or obese), Latin
America (31% were overweight & 23% were obese), and Turkey (19% were overweight
or obese) (Baskale & Bahar, 2011; Francis et al., 2010; Queral, 2007). The prevalence of
overweight and obesity among the study sample is alarming and may be attributed to the
children’s dietary intake habits. The low socio-economic status and high food insecurity
status of children’s households in this study may have resulted in the consumption of
low-nutrient energy-dense food items and thus a shift from Lebanese diet rich in fruits
and vegetables, whole 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 the intervention group had greater and
significant increases in mean weight and BAZ compared to the control group. These
findings concur with those of a review on SFPs that reported greater gains in weight and
BMI rather than in HAZ or WAZ among children receiving school meals compared to
controls (Jomaa et al., 2011). In the present study, the observed increase in BAZ may be
explained by the fact that children in the intervention group are older, and post-
anthropometric measurements (e.g. weight, height, waist circumference, HAZ and WAZ

status) were all found to be significantly higher in the intervention compared to the
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control. However, it is worth mentioning that this increase in BAZ among children in the
intervention group was not reflected by a remarkable increase in obesity prevalence; in
fact, we observed a major decline in prevalence of children with elevated WHtR, an
indicator of abdominal obesity and risk for associated-comorbidities (27.3% to 17. 4%).
Although mean BAZ scores increased among children enrolled in our nutrition intervention,
however; we were not able to observe a significant change in the prevalence of overweight
and obesity. Other studies revealed no significant change in anthropometric
measurements following nutrition interventions due to several reasons including
insufficient duration of program implementation and follow-up, small sample size, not
incorporating focused physical activity component and the complexity of factors
influencing a child’s BMI including external genetic or environmental factors that may
affect growth and development of children (Baskale & Bahar, 2011; Francis et al., 2010;

Habib-Mourad et al., 2014).

D. Process Evaluation Outcomes

Our nutrition intervention was delivered as planned; the 10 educational lessons and
activities were all implemented successfully in the intervention schools along with the
provision of healthy snacks. First, the nutrition and health education classes were
incorporated into the academic curriculum, as teachers reported that the intervention did not
affect the regular scheduling of classes and were impressed with the ease of implementation.

The evaluation of the program throughout the school year allowed us to identify the
loss of teachers and drop out of students. Throughout the school year, field surveyors visited

the intervention and observed the implementation of the nutrition intervention including the
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provision of NE lessons and school snacks. Overall, teachers provided lessons in an
interactive manner, answered all children's questions, provided concrete and relevant
examples, and encouraged participation of the students. Most of the teachers were well-
prepared and emphasized key take-home nutrition messages. Any weakness in terms of
delivery of the educational material was addressed immediately with respective teachers to
ensure overall adherence to the program. Some of the school teachers were found to be
creative and enthusiastic as they have incorporated additional entertaining educational
material and activities to support the lessons (e.g. new games, videos illustrating concepts,
brought examples of healthy and unhealthy breakfast items to classroom). Students’
evaluations of the NE lesson plans and their acceptability of the provided school snacks
were assessed through regular school visits by field surveyors during the 6-month
intervention. In the present study, students enjoyed the numerous entertaining activities
included in the lesson plans. Students were eager to learn and showed willingness to adopt
healthier behavior. Such positive process evaluation outcomes were evident in some school
health and NE programs (Davis et al., 2000; Gittelsohn et al., 2014; Townsend et al., 2006);
however, one study showed poor program fidelity attributed to several factors including
teachers being too busy with regular school work, poor resources and lack of money among
the children's families especially in South Africa, limited physical activity facilities , poor
home environment and unhealthy foods sold at the schools (Steyn et al., 2015).

However, there were several logistical challenges that were also faced during
implementation of the program that are worth noting. Severe weather conditions on several
occasions resulted in fewer field visits by the research team to evaluate progress and

delivery of the program. Nevertheless, these trips were re-scheduled to other dates to
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compensate for any skipped field visits. When the research team was unable to make it to
schools, phone calls were also held with the school administration and supervisors to ensure
compliance and follow-up on overall progress of the intervention. Another challenge that
was present in this study was the changes among trained teachers or displacement given
their refugee status throughout the program implementation period, which could have
influenced learning by children. However, a refresher 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, consistency and motivation in the

implementation of the educational sessions.

E. Strengths and Limitations

This is the first study to assess the effectiveness of a 6-month nutrition intervention
on changes in nutrition knowledge, attitudes and behaviors of Syrian refugee school-aged
children (10-14 years) within informal schools in Lebanon. A main strength of the study is
the use of validated tools such as HFIAS and CSI to assess food security status and coping
mechanisms adopted by refugee households. For instance, the questions on dietary
knowledge used in the present study were derived from similar school-based nutrition
intervention conducted on low-income children (Habib-Mourad et al., 2014; Kemirembe et
al., 2011; Mohd Shariff et al., 2008; Queral, 2007). Similarly, the attitude statements
towards healthy eating were adopted from an attitude scale which was previously validated
and used on Lebanese children in public and private schools from similar age groups 9 to 11
year (Habib-Mourad et al., 2014); and the frequency of consumption of selected behaviors

was explored using a questionnaire developed by nutrition experts based on other studies
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conducted on similar age group of children. Another particular strength of the study is the
assessment of dietary intake using the USDA multiple-pass 24-hour recall method by
trained field surveyors that underwent intensive training to minimize inter- and intra-
interviewer bias and errors in dietary data collection by using standardized techniques,
maintaining a neutral attitude, and probing answers using non-leading questions, thus
reducing information bias and maximizing the internal validity. In addition, mothers served
as proxy respondents to enhance dietary assessment whereby they were present at the time
when the children were reporting their dietary intake. In addition, NE lessons were
developed by a team of nutrition experts (in coordination with school teachers) and were
found to be culturally-appropriate. The present study also performed continuous follow-ups,
field visits and coordination with school teachers and supervisors to assess the impact of the
intervention throughout the school year. This high cooperation between school site teachers
and multi-disciplinary research team allowed us to address any challenges as soon as
identified. Moreover, the provided snacks were diverse and affordable allowing for
sustainability of the nutrition intervention. Another factor contributing to the sustainability
of the nutrition intervention relates to the fact that school kitchen workers were trained by
food safety and nutrition experts to plan, prepare and serve children with healthy, safe and
nutritious snacks. Furthermore, this pilot study was part of a larger project that aimed at
testing the nutrition intervention as one of other educational components to provide children
a comprehensive learning experience. Another strength of the study was its duration
whereby a 6-month nutrition intervention was found to be adequate to attain significant
changes in knowledge and attitudes with some behavioral improvements due to the presence

of multiple program components including the interactive lesson plans, culturally-and age-
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appropriate material, the use of trained teachers and provision of healthy snacks. Similarly,
studies implemented for short duration (5 to 12 weeks) showed significant increase in
nutrition knowledge, however resulted in various effect on behavior changes (Baskale &
Bahar, 2011; Mohd Shariff et al., 2008; Townsend et al., 2006). In fact, some evidence
suggests a minimum of 10-12 months of NE intervention to achieve change in behavior or
nutritional status of children (Silveira, Taddei, Guerra, & Nobre, 2011).

This study had some limitations that are worth considering. First, the sample size
may not be large enough for the generalizability of the findings. However, we included a
reasonable justification for the intended sample size and a certain effect size was taken into
consideration to decide on the number of study participants required to be approached to
achieve significant impact on dietary knowledge. Also, this pilot intervention was conducted
in Bekaa, a highly rural and underprivileged district in Lebanon, thus results cannot be
necessarily generalized to all areas in the country. However, findings from Bekaa would be
relevant to similarly deprived settings. Another possible limitation in this study is the
potential respondent bias, particularly among Syrian refugees who may have exaggerated in
reporting the severity of their coping strategies and food insecurity status in hope of
receiving benefits or assistance. This may have led to overestimation of food insecurity
prevalence in this study. Nevertheless, participants were informed at the beginning of the
study and during assessments that this program is not related to any food assistance program
and may not affect their eligibility for inclusion to these aid programs by WFP or other UN
agencies in Lebanon. Also, the present study may be prone to non-differential, random
errors in reporting dietary intake particularly among refugee population. For example,

participants may have underestimated their dietary intake and diet diversity at baseline.
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However, the research team performed the following strategies to increase accuracy and
internal validity of dietary intake: trained interviewers followed the multiple pass 24-hr
recall method such as emphasizing on accurate estimation of portion size, using probing
questions and forgotten food lists, maintaining neutral attitude; and participants were asked
whether reported dietary intakes represent typical day. In addition, to these preventive steps,
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 dietary intake did not differ between days. Another limitation of the
study was the assessment of micro-nutrient inadequacies of the children using self-reported
dietary intakes that were not validated by biochemical measurements. It is probable that NE
program would have had a positive impact on dietary intake of children without the
provision of nutritious snacks, but we were unable to draw conclusions related to the
benefits of such a program in the absence of healthy snacks. Another pertinent limitation
was the limited involvement of parents, which may have resulted in greater and better
outcomes as parents can reinforce nutrition messages learned at schools through increasing
availability and accessibility of healthy food at home. Finally, a high dropout rate (30%)
may have reduced the overall sample size in the post assessment phase particularly among
the intervention group. However, this was expected given the refugee status as children

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

CONCLUSION

Results from this study showed high levels of severe food insecurity and
micronutrient inadequacies among Syrian refugee children enrolled in schools within the
Bekaa region of Lebanon. In addition, poor dietary habits and minimal variety in diet of
children at baseline highlight the risk of triple burden of under-nutrition, over-nutrition and
micronutrient deficiencies among children.

Nevertheless, this pilot study revealed that a 6-month, culturally-sensitive nutrition
intervention was feasible, and had a positive impact on nutrition knowledge, attitude,
behavior, and dietary intake of school-aged Syrian refugee children. The implementation
period of the intervention, its content, teaching strategies and activities as well as the close
coordination with school teachers and administrators were the main factors that may have
contributed to the success of the intervention. Further studies that expand on this pilot
intervention are needed to test the long-term impact of nutrition interventions and explore its
cost-effectiveness in comparison to other interventions that aim at improving 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 adulthood. Schools offer a reasonable
setting to provide the necessary knowledge, skills and positive support towards dietary
practices. It is equally important that parental involvement should be considered to enhance

the effectiveness of the programs. In fact, increasing parental awareness provides ways to
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encourage diet diversity and availability of healthy food choices at home for their children.
Major emphasis should be placed on educating mothers in particular as they have an
important role in food planning and preparation and with controlling availability,
accessibility and exposure to food (Kaufman-Shriqui 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 design NE interventions addressing healthy food
environment at school, at home and in the community for greater change in behavior.
Besides, qualitative studies are imperative to assess the program effectiveness
through focus group interviews with parents, teachers and students to express their opinions
towards the program and explore what components of the program should be improved.
Also, well-designed studies are needed to determine whether combining nutrition education
and changes to the food environment with other components, such as parental involvement,
cooking or gardening education, would lead to even greater changes in KAB-related
outcomes. In addition, studies should determine which combinations of components lead to
the biggest return on investment in terms of improved dietary intake and health. Finally,
long-term recommendations entail the integration of efforts across various governmental
and NGOs to target this vulnerable refugee population, through providing more social
assistance and welfare programs to alleviate their social and economic issues including
unemployment, poverty, violence, health illiteracy, inadequate physical and mental health,

malnutrition and food insecurity.
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APPENDIX |

ASSENT FORM
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APPENDIX I
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APPENDIX VII

PROCESS EVALUATION FORMS

Date:
Day of the week:
Teachers observed:

Evaluation

1. Was the teacher able to meet the main goal and the objectives of the lesson

plan?

Which objective was not met?

. Did the teacher perform the lesson plan as is? Where the activities
performed correctly?

What adjustments were done and were they useful/lbeneficial?

N

. Was the lesson plan performed in an interactive manner? Did the teacher
encourage student's participation? Was the teacher open for questions and
comments?
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. Was the teacher well versed and prepared when presenting the material?
What needs to be improved?

Poor

Excellent

. Was the educational material developed for the purpose of the lesson plan
used efficiently and shared with the students?

Poor

Excellent

. Did the teacher evaluate the change in knowledge of the students at the end
of the lesson ?

Did the teacher use the sample evaluation questions to evaluate the
students? Did she add any additional questions or games at the end of the
session? Were they useful?

Poor

Excellent

. Did the teacher wrap the lesson plan by providing the students with a
summary of the main points and a take home message?

Poor

Excellent

. How long did the lesson plan take?
Was the time distributed for each part of the lesson plan adequate? Which
part of the lesson took the most time?

Poor

Excellent

Additional comments:
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Date:

Day of the week:

Student Evaluation Form

&)

|1 Overall, I learned new information from the
lesson,

2. Classroom activities were entertaining and helped
me learn the new information.

3. Twas able to understand all the information
covered during class

4. I will share the information I learned today with
my friends and family.

5. Iplanned to change my eating habits OR hygiene
practices * based on the information I learned
during the sessions.

6. What additional information would you like to
learn about?
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